KoHnTposnb ¥  ouleHKa pe3yJbTaTOB  OCBOGHHUS  y4eOHOM  JAMCIMIUIMHBI
OCYIIECTBJISAETCA IPENOJABATEIEM B INPOLECCE NPOBEACHUS IMPAKTUYECKHUX
3aHATHH © JTa0OpaTOPHBIX paboOT, TECTUPOBAHMS, a TaKKE BBITOTHCHUS
00yJaroNMMUCs WHANBUAYATBHBIX 3aJaHUH, POSKTOB, UCCIICTOBAHU.

4. KOHTPOJIb M OLIEHKA Pe3YyJbTATOB OCBOCHUS Y4eOHOM TUCHMILIIMHBI

KoHTposmb ¥ oOlEeHKa pe3yabTaTOB OCBOEHHUS JUCHMIUIAHBI OCYILECTBIISICTCS
MpenojaBaTesieM B MPOLECCEe MNPOBEACHHUS CaMOCTOATEIbHBIX, IPAKTHYECKHUX,
KOHTPOJIBHBIX pPa0OT, TECTUPOBAHHUS, a TaKKE BBIMOJHECHUS OOYyYarOIIMUCS
WHJIMBUAYAJIbHBIX 33JIaHUM, UCCIIEI0BAaHUHN, IK3aMEHAIIMOHHON paOOTHI.

Neni/n| pe3ysbTaThl OCBOCHUS yU4eOHOH TUCTIMILTUHBL | DOPMBI 1 METOTBI
KOHTPOJIA U OLIEHKU

pe3yabTaToB 00YUCHUS

®  JIUYHOCMHDbIX:

e chOPMHUPOBAHHOCTH NPEACTABICHHIH O
MaTeMaTHKe KaK YHUBEPCATbHOM
SI3bIKE HAYKH, CPEICTBE
MOJICTTMPOBAHUS SIBJICHUH U
MPOLIECCOB, UICIX U METO/IaX Ma-
TEMATUKHU;

Texymmi

KOHTPOJIb: BHEAYIUTOPHAS
camocCTosITeNbHas paboTa,
WHMBHIyaJIbHbIC 3a/IaHNUS,
paboTa Ha 3aHATHIX

e TIOHMMaHHWE 3HAYUMOCTH MATEMaTUKH
JUISL HAyYHO-TEXHUYECKOI0 Iporpecca,
c(hOpMHUPOBAHHOCTH OTHOIICHUSI K
MaTeMaTHKe KaK K 4acTH
00I1IeUeIOBEYECKON KYJIbTYPhI Yepe3
3HAKOMCTBO C HCTOPHUEN pa3BUTHSI
MaTeMaTHKH, YBOIOIIUEH
MaTeMaTUYeCKUX UJIEH;

e  DPa3BUTHE JOTHYECKOTO MBIILICHHUS,
MIPOCTPAHCTBEHHOT'O BOOOPAKECHHUS,
AITOPUTMUYECKON KYJIbTYpBI,
KPUTHUYHOCTH MBIIIUICHHUS HA YPOBHE,

He00X0IMMOM TSt Oy ayIei
poecCuoHaIbHOMN JIeITEIbHOCTH,
JUTSL TIPOJIOJDKEHYSI 00pa30BaHus U
caMo00pa3oBaHU

OBJIaJICHUE MaTeMaTHYECKUMHU
3HAHUSIMUA M YMEHUSIMH,
HEOOXOJIMMBIMH B TIOBCETHEBHON
KHU3HH, JUUIsI OCBOCHHUSI CMEKHBIX
€CTECTBEHHO-HAYYHBIX TUCIUIUINH U
JUCIUTUIMH PO ECCUOHATBHOTO
IUKIIA, JUTS TIOJTYYeHUs] 00pa30BaHus B
00J1acTsIX, HE TPEOYIOLINX
yrIIyOJIeHHOM MaTeMaTHYecKoi
MOJIrOTOBKU;

IIpome:kyTOUHBIH
KOHTPOJIb: TECTUPOBAHUE,
KOHTpOJIbHAs padoTa,
MPAKTUYCCKUEC 3aHATUA

HTorosuIit
KOHTPOJIb: K3aMCH




TOTOBHOCTb U CITOCOOHOCTH K
00pa30BaHUIO, B TOM YHCIIC
caM000pa30BaHMIO, HA MPOTHKECHUH
BCCH KM3HU, CO3HATEIHLHOE
OTHOIIICHUE K HEIPEPHIBHOMY
00pa30BaHUIO KaK YCIIOBUIO YCIICIITHOM]
PO ECCUOHATILHOM 1 00IIIeCTBEHHOMH
JIEATENBHOCTH,

TOTOBHOCTB M CIIOCOOHOCTH K
CaMOCTOATENIbHOW TBOPYECKOW U
OTBETCTBEHHOMH JICATECIIHFHOCTH;

TOTOBHOCTH K KOJUIEKTHBHOM padoTe,
COTPYJTHHYECTBY CO CBEPCTHUKAMH B
00pazoBaTeILHOM, 0OIIECTBEHHO
TOJIE3HOM, yueOHO-
HCCIIEA0BATENBCKON, IPOEKTHON U
JIpyrux BUAAX AESTEIbHOCTH

OTHOLICHHE K TPO(ECCHOHATBHOI
JESATENbHOCTH KaK BO3MOXKHOCTH
ydacTud B pCIICHUHU JIMYHBIX,
OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX,
00IIeHAIIMOHATBHBIX TPOOJIEM

Memanpewnemnbtx:

YMEHHE CaMOCTOSITENIEHO ONPEAEIATh
LIEJH JESATETLHOCTH U COCTABIISATh
TJIaHbI 1eATEIbHOCTH;
CaMOCTOSITEIIbHO OCYIIECTBIISTD,
KOHTPOJINPOBATE U KOPPEKTHPOBATH
JeSITeNIbHOCTD; UCTI0JIh30BaTh BCE
BO3MOJKHBIE PECYPCHI JUISl JIOCTHKEHHS
[TOCTABJICHHBIX LIEJEH U peann3anun
IUIAHOB JCSTEIbHOCTH; BEIOUPATDH
yCTEIIHbIE CTPATETUH B PA3IMUHBIX
CUTyalUsIX;

YMEHHUE MPOAYKTHBHO OOIIATHCS
B3aMMO/ICHCTBOBATh B MPOIIECCE
COBMECTHOM JICITEILHOCTH,
VUHUTHIBATH MTO3UIIAN IPYTHX
YYaCTHUKOB JISATEIILHOCTH, 3P PeK-
THBHO pa3perniaTh KOH(DIUKTH;

BIIa/ICHVE HaBBIKAMH MTO3HABATEIIHHOM,
y4e0HO-UCCIIE0BATENBCKON U
MIPOCKTHOW NIEATETHFHOCTH, HABBIKAMU
paspetieHus mpo0IeM; CIIOCOOHOCTh U
FOTOBHOCTh K CAMOCTOSTEILHOMY
TIOUCKY METOJIOB PEIICHUS
MPAKTUYECKUX 3a7a9, TPUMEHEHUIO




Pa3IMYHbIX METOAOB IMO3HAHUA;

TOTOBHOCTB M CIIOCOOHOCTB K
CaMOCTOSITeIbHON MH(POPMAIIMOHHO-
[IO3HABATEILHOM JeATEILHOCTH,
BKJIIOYAsl YMEHUE OPHEHTUPOBATHCS B
Pa3IMYHBIX HCTOYHHUKAX MH()OPMAIIUH,
KPUTHYCCKH OIICHUBATh U
HMHTEPIIPETUPOBATH HHPOPMAIIHIO, TI0-
JIy4aeMYH0 U3 Pa3IMYHbIX HICTOUHUKOB

BJIaJICHHE SI3bIKOBBIMU CPEJICTBAMU:
YMEHHE SICHO, JIOTUYHO U TOYHO
M3JaraTh CBOIO TOYKY 3pPCHUS,
HCTIOJIb30BaTh aICKBATHBIC SI3BIKOBBIC
CpeICTBa;

[EeNIeyCTPEMIICHHOCTh B TIOMCKaX U
NPUHATHH PEIICHNH,
CO00pa3UTENbHOCTD U UHTYHIIHA,
Pa3BHTOCTH MPOCTPAHCTBEHHBIX
MPE/ICTaBICHHIA; CIIOCOOHOCTh
BOCIIPUHUMATH KPAacOTy U TapMOHHUIO
MHpa

-BJIaJIeHHE HAaBbIKaMH IT03HABATEJIbHOM
pedrexcun Kak 0CO3HAHUS COBEPIIAEMbIX
JEHCTBHIA U MBICIIUTENBHBIX TIPOIECCOB, X
pe3yJIbTaTOB U OCHOBaHMI, TPAHHI] CBOETO
3HaHUS U HE3HAHUS, HOBBIX MTO3HABATEIbHBIX
3aJ1a4 U CPEJCTB JUISl UX IOCTHKEHHUS

* HPEOMEMHBIX:

c(hOpMUPOBAHHOCTH TIPEACTABICHHH O
MAaTE€MAaTHKE KaK YaCTH MUPOBOI
KYJBTYPbI 1 MECTE MaTEMaTHKH B
COBpPEMEHHOM IIUBWIIN3ALINH, CITOCO0aX
ONMCaHUS SIBJICHUI peaabHOTrO MUpa
Ha MaTEMAaTUYECKOM SI3bIKE;

c(OpPMHUPOBAHHOCTD NPEACTABICHHUH O
MaTEMAaTHYECKHUX MOHSITHUIX KaK
BAKHEHIIINX MATEMATHYECKHUX
MOJEJIAX, O3BOJIAIOIINX ONKUCHIBAT U
M3y4yaTh PA3HBIE NIPOLIECCHI U SIBICHMUS;
[IOHUMaHUE BO3MOKHOCTHU
AKCHOMAaTUYECKOT O IIOCTPOCHHUS
MaTEeMaTHYECKUX TEOPUI

BJIaJCHUE MCTOJaMHU NOKa3aTCIbCTB U
AJITOPUTMOB PCIICHUA, YMCHUC UX
IIPUMCHATH, ITIPOBOIUTH
JAO0Ka3aTCJIbHBIC PACCYIKIACHUA B XO/1€




peuicHuA 3aaa4

BJIaJICHUE CTAaHAAPTHBIMHU IIPHEMaMHU
pelIeHHs paluoOHABHBIX U
HppanroOHaIbHBIX, T0OKA3aTENbHBIX,
CTEIIEHHbIX, TPUTOHOMETPUYECKUX
YpaBHEHUI 1 HEPABEHCTB, UX CUCTEM;
HCIIOJIb30BaHUE TOTOBBIX
KOMIIBIOTEPHBIX MPOrPaMM, B TOM
qucie J1s IOMCKA Iy TH PEeLICHUS U
WJUTIOCTPALIMH PEeIICHHs ypaBHEHUH 1
HEPaBEHCTB;

c(OpMHUPOBAHHOCTH MPEACTABICHUH
00 OCHOBHBIX MOHATHSIX
MaTEeMaTHYECKOT0 aHAIN3a U UX
CBOICTBAXx, BJIaJICHUE YMEHUEM
XapaKTepu30BaTh MOBEJICHNE (YHK-
LU, UCTIOJIb30BAHUE MTOJIyYEHHBIX
3HAHUM AJIS1 ONMCAHUs U aHaIu3a
peanbHbIX 3aBUCUMOCTEH

BJIQJICHUE HaBbIKAMU UCIIOJIb30BAHMS
TFOTOBBIX KOMIIBKOTEPHBIX POTpaMM
[P PELLEHUN 3a/a4.

BJIaJICHUE OCHOBHBIMH ITOHATHAMH O
IUTOCKUX ¥ TIPOCTPAHCTBEHHBIX
reoMeTpryeckux purypax, ux
OCHOBHBIX CBOMCTBAX;

c(hOpPMHUPOBAHHOCTh YMEHUS
pacro3HaBaTh reOMETPUYECKHE
(Gurypsl Ha 4epTexax, MOJCISIX U B
pearbHOM MHpE; IPUMEHEHHUE
W3yYEHHBIX CBOHCTB F€OMETPUUYCCKHX
¢buryp u hopmMyn s perieHus
reOMETPUUYECKHX 3a/1a4 U 3a]1a4 C
MPAaKTHYECKUM COZIePIKaHUEM

c(hOpPMHUPOBAHHOCTH TPECTABICHHI O
Mpoueccax u sABJeHUsX. Mmerommx
BEPOSITHOCTHBIN XapakTep,
CTaTUCTHYCCKUX 3aKOHOMECPHOCTAX B
PCaJIbHOM MUPE, OCHOBHBIX ITOHATUAX
9JIEMEHTAPHOM TEOPUHU BEPOSTHOCTEH;
YMEHU1 HAaXOIUTh U OI[CHUBATh
BEPOATHOCTH HACTYIUIEHHUSI COOBITHH B
MPOCTEHIIINX MPAKTHUCCKUX
CUTYyaIUsAX U OCHOBHBIE
XapaKTePUCTUKU CIYYaWHBIX BEITUYHH;




®DopMBI M METO/IBI KOHTPOJISA U OLIEHKH PE3yJIbTaTOB 00yUYEeHHs Y4eOHOW AUCIUTUIMHBI TTO3BOJISIOT
MPOBEPSTH Y 00YUYAIOINXCS HE TOIBKO CPOPMUPOBAHHOCTH YCBOCHHBIX 3HAHHW, OCBOCHHBIX YMEHHH, HO
Y pa3BUTHE OOIIMX KOMITETECHITHH.

XapaKTepHCTl/lKa OCHOBHBIX BU10B 1€ATC/IbHOCTHU CTYI€HTOB

Coneprxanue XapaKkTepruCTHKa OCHOBHBIX BUJOB ACATEILHOCTH CTYACHTOB (Ha
oOydeHus YpOBHE Y4eOHBIX JICHCTBUIN)
Beenenue O3HaKOMJICHHE C POJIBIO MaTEMAaTUKU B HayKe, TEXHHUKE,

9KOHOMHUKE, HH()OPMALIMOHHBIX TEXHOJOI'HSIX U MPAKTHUECKON
nesitebHoCcTH. O3HAKOMIIGHUE € LESIMU U 3a1a4aMU U3y4eHUsI
MaTeMaTHKH Npu ocBoeHuu npodeccuit CI1O u cnennansHOCTEH
CIIO

Anrebpa

PazBuTre nousTHA 0 | BhinonHeHne apudMeTHUeCcKUX JISHCTBUI Ha/l YMCIIaMu, coyeTast
qucIie YCTHBIE Y TUCbMEHHBIE IPUEMBI.

Haxosxaenue npuOIMKeHHBIX 3HAYCHUH BEIMYHMH U [TOTPEIIHOCTEH
BBIYMCIICHUH (a0COMOTHOW M OTHOCHUTENBHOM); CpaBHEHUE
YHUCJIOBBIX BBIPAXKECHUM.

Haxoxmenune ommOoK B IpeoOpa30BaHUSIX U BEIYHCICHUAX (OTHO-
CHUTCS KO BCEM MMyHKTaM IPOrPaMMBbI)

Kopnu, crenenu, O3HaKOMJICHHE C TTIOHATHEM KOPHS N-i CTETIeHU, CBOMCTBAMU
norapuMbl PaaUKaIOB U MPaBUJIAMU CPABHEHUSI KOPHEH.

DOopMyIUPOBAHUE ONPEIEICHHsI KOPHS U CBOMCTB KOPHEM.
Brruncnenne u cpaBHEHHE KOPHEW, BBITOJIHEHUE IPUKUAKI
3Ha4YeHus KopHs. [IpeoOpa3zoBaHue YMCIOBBIX U OYKBEHHBIX
BBIPAKEHHH, COJEpKAILNX PaJUKAIIBI.

BeinosHeH#ne pacdeToB 1o GopMyIiaM, CoJepKalliM PauKabl,
OCYILECTBJISISI HEOOXOIMMBIE TTOICTAHOBKH U IPE0O0pa30BaHusl.
Omnpenenenne paBHOCUILHOCTH BBIpDaKEHUH ¢ pajukanaMu. Perre-
HUE UPPALNOHAIIBHBIX YPABHEHUH.

O3HaKOMIJIEHUE C IOHSTHEM CTEIICHHU C ILCI\/'ICTBI/ITG.HBHI)IM IIoKas3arte-
JICM.

HaxoskeHnue 3Ha4eHUH CTENeHH, UCTIONB3YS MPH HEOOXOJUMOCTH
MHCTPYMEHTAJIbHBIE CPEACTBA.

3anuceiBaHUE KOPHS N-1 CTEIIEHU B BUJIE CTETICHU C IPOOHBIM
ToKazaTesieM U Ha000POT.

dopmynupoBaHHUE CBOICTB cTeneHel. Berunciienne creneHeil ¢ pa-
[IMOHAJILHBIM TI0Ka3aTeJIeM, BBITIOTHEHNE TIPUKHIKN 3HAYEHNUS CTe-
TIEHH, CPaBHEHHE CTETIEHEH.

[IpeobpazoBanue YUCIOBBIX U OYKBEHHBIX BBIPAKEHHH, COepKa-
IIMX CTENEHH, IPUMEHSISI CBOMCTBA. Perienne nokasareabHbIX
YpaBHEHUH.

O3HaKOMIICHHUE C MIPUMCHCHUCM KOpHeﬁ U CTEIICHEH Ipu BbIYUCIIC-
HUW CPCAHUX, ICTICHUN OTPE3KA B «30JIOTOM CCUCHHN. Pemenne




IMMPUKIIAJIHBIX 3a1a4 Ha CJIOKHBIC ITPOLICHTHI

IIpeobpazoBanme
anredpanvecKux
BbIpAXKEHU

Brinonnenne npeoOpa3zoBaHuii BEIpaKEHHUM, TPUMEHEHHE POPMYII,
CBSI3aHHBIX CO CBOMCTBAMH CTETICHEH U JIorapru(MOB.

Onpenesnenne 006aacTH JOMYCTUMBIX 3HAUCHHUN
J0rapuMUIECKOT0 BbIpaskeHUsL. Pemenue sorapupMuueckux
ypaBHEHUI

OCHOBBI TPUTOHOMETPUHU

OCHOBHBIE TOHATHS

W3yuenue paguaHHOrO METOJa H3MEPEHUS YIJI0B BPAIEHUS U UX
CBSI3U C TPaJlyCHOM Mepoii. M300paskeHne yriioB BpaleHus Ha
OKPY>KHOCTH, COOTHECEHUE BEJIMYHMHBI YIJIa C €r0 PACIIOJIOKECHUEM.

DopmMyIUpoBaHUE ONPEACICHUI TPUTOHOMETPUIECKUX (PYHKLHUH
JUTSI YTJIOB ITOBOPOTA M OCTPBIX YIJVIOB MPSMOYTOJIBHOTO
TPEYTOJIbHUKA U O0BSCHEHUE UX B3aUMOCBSI3H

OcHoBHBIE IIpuMeHeHne OCHOBHBIX TPUTOHOMETPUUECKHX TOKJIECTB JUISI
TPUTOHOMETPUUECKUE BBIYMCICHUS 3HAUCHUH TPUTOHOMETPUUYECKUX (DYHKIMH 110 OJHOM
TOXKJIECTBA W3 HUX

[TpeobpazoBanus N3zyuenne oCHOBHBIX (hOpMyJT TPUTOHOMETPUH: HOPMYJTBI
MPOCTENIINX CJIOJKEHHUSI, YIBOCHUS, TPE0OPa30BAHNUS CyMMBI

TPUTOHOMETPH- TPUTOHOMETPUUECKUX (PYHKLUHI B IPOU3BEACHHUE U IIPOU3BEICHUS

YECKUX BBIPAKECHUI

B CYMMY U IPUMEHEHHE NPH BBIYUCICHUN 3HAUCHUS
TPUTOHOMETPUYECKOIO BBIPAYKCHMS U YIPOLICHHUS €To.

O3HakOMJIEHHE CO CBOMCTBaMHU CUMMETPHUH TOUEK Ha eTUHUYHOM
OKPY>KHOCTH U IPUMEHEHHE UX /715 BbIBOJA (hOPMYJI IIPUBEACHUS

IIpocreiimue

TPUTOHOMETPUUECKHE

yYpaBHEHHUS
U Hepagencmea

Pemrenue mo ¢opmynamM 1 TPUTOHOMETPHUUECKOMY KPYTY MPOCTEH-
LIUX TPUTOHOMETPUUYECKUX YPABHEHUI.

[IpumeHeHne oOMMX METOAOB PELICHHs ypaBHEHUH (IPUBEICHUE K
JMHEWMHOMY, KBaJJpaTHOMY, METO/I PA3JIO’KEHUS HA MHOKUTEIH, 3a-
MEHBI TIEPEMEHHON) TIPY PEIIeHUN TPUTOHOMETPHUYECKUX
ypaBHEHUH. YMEHUE OTMEUaTh Ha KPyre pelIeHUs IPOCTEUINX
TPUTOHOMETPUUECKUX HEPABEHCTB

Apkcunyc,
APKKOCHHYC,
ApKTaHT€HC yHcia

O3HaKOMJICHHE C TIOHSTHEM OOpPaTHBIX TPUTOHOMETPUYECKUX
byHKIUH.

W3zyuenue onpeneneHuii apKkCUHyca, apKKOCHHYCca, apKTaHIeHCa
qucia, GopMyJIMpOBaHNE UX, N300paKeHUE HA CTMHUIHON OKPYK-
HOCTH, IPUMEHEHHE MIPY PEIICHUH YPaBHEHUH

DyHKIUH, UX CBOHCTBA U rpauKu

OyHKINN.

ITonsiTHE O
HETPEPhIBHOCTH
GyHKIIH

O3HakOMJIEHHE C TIOHSATHEM MIEPEMEHHON, TpUMepaMu
3aBHCHMOCTEN MEXTy IEPEMEHHBIMU.

O3HakoMJICHHE C TIOHSITHEM rpaduKa, oTnpe/ielieHue IpUHaIIIeK-
HOCTH TouKH rpaduky ¢ynkuuu. Onpeznenenue no Gpopmyie mpo-
cTeiiliel 3aBUCMMOCTH, Bua ee rpaduka. BoipaxkeHue mo
(hopMyIie 0JHOY TIepeMEHHOH Yepe3 IpyrHe.

O3HaKOMJICHHUE C OTpeielIeHneM (yHKINH, (OPMYIHPOBAHUE €TO.
Haxosxaenue o0iactu onpeneneHus u 00J1acTy 3HaUCHUN
GyHKIUH

CBoiicTBa QYHKIHUH.

(O3HaKOMIICHHUE C IIpuMepamMmu (l)yHKI_II/IOHaJ'IBHLIX 3aBUCHMOCTEH B




I'paduueckas uHTEp-
npetauus. [Ipumepsl
(YHKIIMOHATHHBIX 3a-
BUCUMOCTEH B
peanbHbIX Ipoueccax
U SIBIICHUSX

PCAIBHBIX IMPOLIECCax N3 CMEXKHBIX TUCIUIIINH.

O3HaKOMJICHHE C JJOKA3aTEeIbHBIMU PACCYKICHUSIMU HEKOTOPBIX
CBOICTB TMHEWHOH U KBaIpaTUIHON (PYHKIIHIA, TIPOBEICHUE
HCCIICOBAHMS THHEHHOH, KYCOUHO-THHEHHOU, TPOOHO-TMHEHHON
Y KBaJPaTUYHOHN (PYHKIIUH, IOCTPOCHUE UX TPAPUKOB.
[Toctpoenue n urenne rpadukoB GpyHknmid. MccnenoBanme
¢byHKINU.

Cocranienne BUI0B (DYHKIUN IO JAHHOMY YCIIOBHIO, PEIIEHUE
3a71a4 Ha SKCTPEMYM.

Brmonnenne nmpeobpazoBannii rpaduka GyHKITHH

OO0patHbie QyHKIUH

W3ydenue nousimust 06pamuoil yyHkyuu, onpeaeieHue BUaa u no-
cmpoeHue epaguxa oopamuoll YHKYUlU, HAX0AHCOeHUe ee 00aacmu
onpedenenust u obnacmu 3Havenuil. [IpuMeHeHnEe CBOWCTB
(GYHKIMI TP UCCIIEIOBAHUN YPABHEHHUI U PEIICHHHU 3a/1a4 Ha
aKcTpeMyM. O3HAKOMIICHHE C MTOHATHEM CIIOXKHOM (DYHKIIUH

CremneHHbIe, TTOKa3a-
TEJIbHBIC,
norapuMUYECKUe 1
TPUTOHOMETPUUECKUG
¢ynkunu. OdpatHbie
TPUTOHOMETPUYUECKUG
GyHKIMH

Brraucnenne 3HaueHMA (DYHKIMHA 110 3HAYCHUIO apTyMEHTA.
OnpeeseHre MOJIOKEHNSI TOUYKH Ha IpaduKe Mo ee KoopAnHaTaM
1 Ha00OPOT.

Hcnonb3oBanue CBOUCTB (YHKIUH ISl CpaBHEHUS 3HAYCHUI
CTeTeHeH 1 TorapugmMoB.

[MocTpoenue rpadMKoB CTENEHHBIX U JOrapuPMUIecKuX QyHKINHA.

Pemienue nokasaresbHbIX U JIOTapUPMUYECKUX YPaBHEHUH U Hepa-
BEHCTB 10 U3BECTHBIM AIITOPUTMAM.

O3HaKOMIICHHE C TTIOHATHEM HETIPEPBIBHOU MTEPHOINICCKON PYHK-
un, GOpMYJIMPOBaHHE CBOMCTB CHHYCA U KOCUHYCa, TIOCTPOCHHE
uX rpauKoB.

O3HakOMJIEHHE C MOHATHEM TapMOHUYECKUX KoJeOaHu 1
nprMepaMy FapMOHUUYECKUX KOJeOaHU /ISl ONMCaHMs POLIECCOB
B (DPU3UKE U APYTHX 00JACTIX 3HAHHS.

O3HaKOMJICHHE C TIOHSATHEM Pa3pbIBHON MEPHOINYECKON (PYHKLNH,
(dbopMynHupoBaHHEe CBOMCTB TAHICHCA M KOTAHT€HCA, IOCTPOCHUE X
rpauKoB.

[TpuMeHeHne cBOMCTB (QYHKIHIA 1715l CpABHEHUS 3HAYCHU T
TPUTOHOMETPUUECKUX (PYHKIUH, PELICHUS] TPUTOHOMETPHUUECKUX
ypaBHeHUH. [locmpoenue epaghuxos obpammnvix
MPUOHOMEMPUUECKUX PYHKYULL U onpeoenenue no papuram ux
ceolcms.

Brmonnenne nmpeobpazoBanns rpadukoB

Hauana maTeMaTudyeckoro aHaiamsa

HOCHGHOB&TGHLHOCTI/I

O3HaKOMIJIEHHE C IIOHSATHEM YHCJIOBOM IOCJICA0BATCIIBHOCTH,
crocodamu ee 3aJaHHus, BBIYUCICHUAMU €€ YJICHOB.

OsHnaxomnenue ¢ noHamuem npeoed nociedo8amenbHoOCmu.
O3HaKOMJICHHE C BBIYHCICHUEM CYMMBbI OECKOHEYHOTO YHCIOBOTO
psiZa Ha IpUMepe BBIYMCIIEHUSI CYMMBbI OECKOHEYHO yOBIBaroImen
TEOMETPHUUYECKOM MPOrPEeCcCHH.

Pemenne 3amad Ha npuMeHEeHUE HOPMYITBI CYMMBI OECKOHETHO




yOBIBAIOIICH TE€OMETPUICCKOMN POTPECCHH

IIpousBonHas u ee
[IPUMEHEHUE

O3HAKOMIICHHE C TTOHATHEM TIPOHU3BOTHOM.

Nzyuenue u popMynupoBaHUE €€ MEXaHHUYECKOTO U
T€OMETPUYECKOTO CMBICTIA, U3yUYCHHUE AlITOPUTMA BBIYUCIICHUS
MPOU3BOIHON Ha MPUMEPE BBIYUCIICHHUS MTHOBEHHON CKOPOCTH U
yTIoBoro K03 uimenTa KacaTeIbHOH.

CocTraBrienne ypaBHEHHUS KacaTelbHOW B 00IIIeM BH/IE.

YceBoenue npaBui auddepeHnpoBaHus, TaOIUITEI TPOU3BOIHBIX
AJIEMEHTAPHBIX (YHKIIHI, TIPUMEHEHHE 111 AU PEepEeHITMPOBAHUS
(YHKIUI, COCTAaBICHUS ypaBHEHUI KacaTeIbHOM.

Wzydenne TeopeM 0 CBSI3M CBONCTB (DYHKIIUU U TIPOU3BOTHOM,
(hopMyJIIPOBKA UX.

[IpoBeseHue C MOMOIIBIO POM3BOAHON HCCIIEIOBAaHMS (QYHKIINH,
3a/IaHHON (POPMYIIOHA.

YcTaHoBieHHE CBSI3M CBOMCTB (DYHKIIUH U MPOU3BOIHOHN 110 HX
rpadukam.

IIpumeHeHue Ipou3BOIHOM JUIs PEeILCHUS 3a/1a4 Ha HaXOXK/ICHUE
HauOOJIbILIETO, HAMMEHBILIETO 3HAYCHHUS U Ha HAXOXKACHUE
JKCTpeMyMa

[TepBooOpazHas u
UHTErpa

O3HaKOMJICHHE C IMOHSITHEM HHTErpajia 1 MepBooOpa3HO.

W3yuenue npaBujia BEIYHCICHHS IEPBOOOPA3HOM U TEOPEMBI
Herorona— JleitOuuia.

Pemenne 3amay Ha CBsI3b IEPBOOOPA3HON U €€ TIPOU3BOTHOM,
BBIYMCIICHHE TIEPBOOOPA3HOM /ISl TaHHOUW (DYHKITUH.

Peuienue 3a/1a4 Ha MpUMEHEHUE UHTErpaJIa JIJIsl BBIYUCIIEHUS
(U3MYECKUX BEJIMYUH U TUIOIIAJICH

ypaBHeHI/IH 1 HCPAaBCHCTBA

YpaBHeHuUd U
CHUCTEMBbI ypaBHEHUH
Hepagenctsa u
CUCTEMBI HEPaBEHCTB
C IByMSs
MepeMEeHHBIMU

O3HaKOMJIEHHE C POCTEHIINMHU CBECHUSIMHU O KOPHSIX
anreOpanvyecKux ypaBHEHUH, HOHATHAMHU MCCIIEOBAHUS
YPaBHEHUH U CUCTEM YPaBHEHUI.

N3yueHne Teopun paBHOCHIIBHOCTH YPAaBHEHUI 1 €€ IPUMEHEHUSI.
[ToBTOpEHME 3amuCH pelIeHus CTaHJapTHRIX YPaBHEHUH, TPHEMOB
npeoOpa3oBaHus ypaBHEHUH JJIsl CBEJICHUS K CTAaHIAPTHOMY
YPaBHEHHUIO.

PemieHne panyroHanbHbIX, UPPALUOHAIBHBIX, TOKA3aTEIbHbIX U
TPUTOHOMETPUYECKUX YPABHEHUH U CUCTEM.

Hcnonb3oBanue CBOKUCTB U rpadukoB (GyHKIMI JJIs1 peIeHns
ypaBHeHU#. [IoBTOpeHNE OCHOBHBIX IPUEMOB PEIIEHUS] CUCTEM.

Pemenne ypaBHEHHI ¢ TPUMEHEHHEM BCEX MPUEMOB (pasiioKeHUs
Ha MHOXXHUTCIIN, BBEACHUA HOBBIX HCU3BCCTHBIX, ITIOJCTAHOBKH,
rpaduyecKoro MeToza).

Pemenune cucreM ypaBHEHHI ¢ IPUMEHEHHEM PA3JINIHBIX
croco6oB. O3HaKOMIIEHHE C OOLIMMHU BOIIPOCAMH PEILICHUS
HEPaBEHCTB M UCIOJIb30BaHUE CBOUCTB U TpaduKoB GyHKIMI TIpU
pelieHnu HepaBeHCTB. Perienre HepaBeHCTB M CHCTEM HEPABEHCTB




C IpPMEHEHNEM Pa3IMYHBIX CITOCOOOB.

[IpumeHeHne MaTeMaTHYECKUX METOOB VISl PELICHUS
coJZleprKaTeNbHBIX 3a7a9 U3 Pa3IUIHbIX 00IacTell HAyKn 1
MpaKkTHKU. HTEpIIpeTHpOBaHne pe3yIbTaTOB C yI4ETOM peabHbBIX
OrpaHU4YeHUM

DneMeHThl KOMOUHATOPHKH, TEOPHH BEPOATHOCTEH U CTATUCTHKH

OCHOBHBIE TTOHSATHS
KOMOWHATOPHUKH

W3yuenue npaBuiia KOMOMHATOPUKH U TPUMEHEHUE MTPH PEIICHUU
KOMOWHATOPHBIX 3a/1ad.

Penrenne koMOMHATOPHBIX 33724 METOJIOM Iepedopa 1o
MIPABIITY YMHOKECHHSL.

O3HaKOMJICHHE C TIOHSATHAMH KOMOMHATOPHKU: Pa3MEIICHHUSIMH,
COYETAaHUSIMH, IEPECTAHOBKAMU U (GOPMYJIaMH IJIs1 UX
Beruucienns. OObsCHEHNE U IpUMeHeHue Gopmyd st
BBIYMCIICHUS PAa3MEILEHUH, IEPECTAHOBOK U COYETaHUH IpHU
pEIICHNH 3a1a4.

Oznakomienne ¢ OnHomom HeroToHa u TpeyronpankoMm [lackans.
Pemenyne npakTHUECKUX 337124 € UCIIOIb30BAHUEM MTOHATHH U ITpa-
BUJI KOMOWHATOPHUKH

DJIEeMEHTBI TEOPUU

WzydeHne KiaccnyecKoro onpeieNieHust BEpOATHOCTH, CBOWCTB

BEPOSITHOCTEN BEPOSITHOCTH, TEOPEMBI O CYMME BEPOATHOCTEN.
PaccmoTpenue npuMepoB BbIYUCIIEHNS BEPOSATHOCTEN. Perenue
3aJ1a4 Ha BBIYUCIICHUE BEPOSATHOCTEH COOBITHI
IIpencrasienue O3HaKOMJICHHE C TIPEACTABICHUEM YUCIIOBBIX JAHHBIX U HX
JAHHBIX (TAOJHIBI, | XapaKTepPUCTUKAMHU.
JIarpaMmbl,
rpacuki) Pemenne npakTruyeckux 3a1a4 Ha 00paOOTKY YMCIIOBBIX JIAHHBIX,
BBIYMCIIEHUE UX XapaKTePUCTHUK
I'eomerpus
[Ipsimble u DopMyIUPOBKA U IPUBEIACHUE J10KA3aTEIbCTB IPU3HAKOB
IJIOCKOCTH B B3aUMHOT0 PACIIONIOKEHUS IPSIMBIX U IIIOCKOCTeH. Pacio3naBanue
MIPOCTPAHCTBE Ha 4epTexkax U MOJIEJIAX Pa3IMYHbIX CIIy4aeB B3aUMHOTO

PAacIoIoKEeHUs IPSMBIX U MIJIOCKOCTEH, apryMeHTUPOBAHUE CBOMX
cyxaeHuid. opMyIHpOBaHUE ONPEACIICHUNA, TPU3HAKOB U CBOMCTB
napayuIeIbHBIX U MEPIIEHANKYIISIPHBIX TNIOCKOCTEH, IBYTPaHHbBIX U
JIMHEHHBIX YIJIOB.

BelIlosiHEHNE TOCTPOEHUS YIII0B MEK/y NPSMbBIMU, IPSIMOMN U IUIO-
CKOCTBIO, MEK/y IIJIOCKOCTSIMHU I10 OIIMCAHUIO U PACIIO3HABAHKUE UX
Ha MOJCIISIX.

HpI/IMeHCHI/IG IMPU3HAKOB 1 CBOICTB PaCIoJIOKCHUS IMIPSAMBIX U I1J10-
CKOCTEeH IIpu pCIICHUU 3a1a4.

N3ob6pakeHne Ha pUCYHKAX W KOHCTPYHPOBAHNE HA MOAEISAX Tep-
TMEHAUKYJIAPOB U HAKJIIOHHBIX K IIJIOCKOCTH, ITPAMBIX,
napaJuieNIbHBIX IUIOCKOCTEH, YITIOB MEXKY IPSIMOH M TNIOCKOCTHIO
1 000CHOBaHHE TIOCTPOCHHUSL.

Pemenne 3a1a4 Ha BBIYUCIICHUEC I'COMETPUYCCKHUX BEJINYUH.
Onucel- BaHue pacCcTodHuA OT TOYKH A0 IUIOCKOCTH, OT HpﬂMOﬁ 0
IIJIOCKOCTHU, MCIKAY INIOCKOCTIAMU, MCIKAY CKPCIIMBAOIIMMUCS




MIPSIMBIMU, MEX/TY TIPOU3BOIBHBIMU (PUTYPaMHU B TIPOCTPAHCTBE.

DopMyIUpOBaHHE U JOKa3bIBAHHE OCHOBHBIX TEOPEM O
paccTosHUsX (TeopeM CYIIeCTBOBAHHsI, CBOWCTBA).

N300paxkeHne Ha yepTexkax U MOACIISIX PACCTOSIHUS U
000CHOBAaHHUE CBOMX CyKAeHUH. OnpeneneHue u BHIYUCICHUE
paccrosiHuil B mpocTpancTse. [I[pumenenue popmy u Teopem
IUITAHUMETPUN JUISI PELICHNUS 3a1a4.

O3HaKOMJICHHE C TTOHATUEM HapauIeIbHOTO IPOSKTUPOBAHUS U
€ro cBoMcTBaMU. PoOpMYyIUposaHue meopemsl 0 Niouwaou
OPMO2OHANLHOU NPOEKYUU MHO20Y20/bHUKA.

[Ipumenenne Teopuu A1t 000CHOBAHHUS TTOCTPOCHUH 1
BBIYHUCIICHUNA. APTYMEHTUPOBAHUE CBOUX CYKJICHUM O B3aUMHOM
PacmoI0KEeHUH TPOCTPAHCTBEHHBIX (UTYD

MHOrorpaHHuKu

Onucanue u XapaKTCpUCTUKA pas3JIMYHbIX BU1OB MHOTOI'PAaHHUKOB,
MEPEUUCICHUC NX 3JICMCHTOB U CBOMCTB.

N300pakeHre MHOTOTPaHHUKOB M BBINIOJIHEHUE TIOCTPOCHUSI Ha
N300paKEHUSIX U MOJICIISIX MHOTOTPAHHHUKOB.

Brraucienne TUHEHHBIX 2JIEMEHTOB M YTJIOB B IPOCTPAHCTBEHHBIX
KOH(HTYpalusiX, apryMEHTHPOBAHUE CBOHMX CY>KICHUH.
XapakTepucTHKa ¥ U300paKCHUE CCUCHUS ,PA3EEPMKU MHO20SPAH-
HUKO8, BBIUMCIICHUE TUIOIIAJEH TOBEPXHOCTEMN.

[TocTpoeHne mpocTeHIMX ceueHut KyOa, TPU3MBI, ITUPAMHU/IBL.
[Mpumenenue GakToB U CBeJCHUN U3 MIIAHUMETPHH.

O3HakoMJIEHHE C BUJIaMU CUMMETPUIA B MPOCTPAHCTRE,
(hopMyJIMpOBaHUE ONIPE/ICIICHUI 1 CBOMCTB. XapaKTepUCTUKA
CUMMETPHHU TCJI BpalllCHUA 1 MHOT'OI'DaAaHHUKOB.

IIpumMeHeHue CBOMCTB CUMMETPHH IIPU PEILEHUU 3a/1a4.
Hcnonb30BaHne NpUOOPETEHHBIX 3HAHUM JJ1s1 HCCIICOBaHMS U
MOJIETTMPOBaHMsI HECJIOKHBIX 3a/1ad.

I/I306pa)i(eHI/Ie OCHOBHBIX MHOT'OI'PaAaHHUKOB U BBLIIIOJIHCHUE
PUCYHKOB I10 YCJIOBUAM 3a/1a4

Tena u noBepxHOCTH
BpaLICHUS

O3zHakoMJICHHE C BUIaMU TeJl BpalleHusi, GOpMyIHMpOBaHHE UX
ONpeNIeJICHUI U CBOMCTB.

DopmyIHpOBaHUE TEOPEM O CEYCHHH Iapa IIOCKOCTBIO U TIOCKO-
CTH, KacaTebHOH K cdepe.

XapakTepUCTHKa U M300paskeHHe Tell BpallleHHs, NX pa3BepTKH,
CEUEHMSI.

Perenue 3ama4 Ha MOCTPOEHUE CEUESHUI, BEIYUCICHUE AJIUH,
paccTosiHui, yrioB, miomaaei. [IposeaeHre 1oka3aTeabHbIX
paccyXJeHU MpU PEIIEHUH 3a/1a4.

[IpumeHeHue CBOMCTB CUMMETPUH IIPU PELICHUU 3a]1a4 Ha Teaa
BpaIeHus, KOMOMHAIIHIO TEJl.

I/I306pa>KCHI/IG OCHOBHBIX KPYTJIBIX TCJI U BBIIIOJIHCHHUC PUCYHKA I10
YCJIOBHUIO 3aa4un

W3mepenus B

O3HAKOMJICHHE C OHSTHSIMU IIomaaun u 061>eMa, AKCHMOMaMHU 1




reOMEeTpHU

CBOMCTBaMHU.

Pemenue 3a1a4 Ha BRIYUCIICHHE TUIONIAJICH TUIOCKUX QUTYD C
MIPUMEHEHUEM COOTBETCTBYIOMUX (hOPMYIT U (PaKTOB U3
TuIaHUMeTpuu. M3ydeHue TeopeM O BBIYHCICHUH 00heMOB
MIPOCTPAHCTBEHHBIX TEJI, PEUICHHE 33/]]a4 Ha MPUMEHEHUE HOopMYJT
BBIUUCIICHHST 00beMOB. M3ydeHne GpopmMy sl BRIYUCIICHUS
TUIONIAJICH MTOBEPXHOCTEH MHOTOIPAaHHUKOB U TEJI BPAIICHHUSI.

O3HaKOMJIEHHE C METO/IOM BBIYHCIICHHS TIIOMIA I TTOBEPXHOCTH
ctepsl. Pemienue 3a1au Ha BRIYUCIICHUE TIJIOMIAIEH TTOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEI

Koopaunater u
BEKTOPBI

O3HaKOMJICHHE C TTOHSATHEM BeKTOpa. M3yueHue nexapToBoit
CHCTEMBI KOOPAWHAT B MPOCTPAHCTBE, TTOCTPOCHHE 110 33 JaHHBIM
KOOPIWHATAM TOUYCK M IFIOCKOCTEH, HaX0XKACHNE KOOPIHHAT
TOYEK.

HaxosxaeHnue ypaBHeHUH OKPYKHOCTH, Cepbl, ITNIOCKOCTH.
Boruucnenue paccTOsIHUM MEXy TOUKAMU.

N3yuenune cBOWCTB BEKTOPHBIX BEJIMYMH, IPABUJII PA3TIOKEHHS BEK-
TOPOB B TPEXMEPHOM MPOCTPAHCTBE, MPABUI HAXOXKIAECHUS KOOPIU-
HaT BEKTOpa B IPOCTPAHCTBE, MPaBWII JEUCTBUI C BEKTOPAMH,
3alaHHBIMI KOOPIMHATAMH.

IIpumeHeHue Teopuu Ipy PELLICHUH 3a/1a4 Ha JIEHCTBHUS C
BeKTOpaMu. M3yueHne ckaasipHOTO NMPOU3BEAECHNSI BEKTOPOB,
BEKTOPHOTO YpPaBHEHH MPAMOH M INIOCKOCTH. [IpnMenenue
TEOPUH NPH PEIICHNN 3a7a4 Ha JEHCTBHS ¢ BEKTOPaMH,
KOOPJMHATHBIA METOJI, IPUMEHEHUE BEKTOPOB JUIs BHIUMCIICHHUS
BEJIMYUH YIJIOB U paccTOssHUN. O3HaKOMIIEHUE C
JIOKa3aTeIbCTBAMU TEOPEM CTEPEOMETPHH O B3aMHOM
PacmoI0KeHUH MPSIMBIX U MIIOCKOCTEH ¢ NCTIOIb30BAaHUEM
BEKTOPOB




