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1. TTACHIOPT PABOYEN ITPOI'PAMMBI YYEBHOM JUCIATIIUHBI

1.1. O6s1acTh NpUMEHEHHsI MPOrPaMMBbl.

PabGouas mporpamma o6mieo0pa3zoBaTenbHON yuyeOHON aucuumuinHa «MaTemaTukay
npeaHa3HavYeHa s HW3yYeHHS MaTEMaTHKH B TPOGECCHOHANBHBIX 00pa3oBaTEIbHBIX
oprann3auusx CIIO, peanusyromux o0Opa3oBaTeIbHYIO IPOTPpaMMy CpeIHEro oOIero
oOpa3oBaHHsI B Tpejenax OCBOCHUS OCHOBHOU mpodeccCHoHaNbHOW 00pa3oBaTenbHON
nporpamMmbl CIIO Ha 6a3ze ocHOBHOro o0uiero oopa3zoBaHus IpH MOJATOTOBKE CIEI[UATUCTOB
CpEeIHEro 3BeHa.

PaGouas mporpamma paspaborana Ha ocHoBe TpeboBanuiit ®I'OC cpemnero obmero
00pa3oBaHUs, MPEIBIBIAEMBIX K CTPYKTYpe, COJEpKaHUIO U pe3ylibTaTaM OCBOCHUS
y4eOHOM AUCHUIIIUHBI «MaTeMaTuKa», B COOTBETCTBUU ¢ PekoMeHIanusIiMu 10 OpraHu3aiuu
MOJIY4EHHUsI CpelHero oO0mero oOpa3oBaHHWs B TMpeAeinax OCBOSHHS 00pa3oBaTEIbHBIX
nporpaMMm cpeaHero mnpodeccuoHadbHOrOo o0pa3oBaHUs Ha 0aze OCHOBHOIO OOIIEro
o0pa3oBaHHUs C y4eTOM TpeOoBaHMi (eaepalbHBIX T'OCYJIapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJIapTOB JUIsl CHELUUAIbHOCTH CpPEIHEero mnpodeccuoHaIbHOro o0pa3oBaHus (IMUCHMO
JlemapraMeHTa rocyJ1apCTBEHHOHN MOJUTUKHU B cdepe MoAroToBKH padbouux kajgpos u HAIIO
Munob6puayku Poccuu ot 17.03.2015 Ne 06-259).

OcBoeHne pabouell mporpamMmbl yY4eOHON IUCIUIUIMHBI BO3MOXXHO C MPHUMCHCHHUEM
AIEKTPOHHOTO 00YYEHHUS U AUCTAHIIMOHHBIX 00pa30BATEIbHBIX TEXHOIOTHA.

B cnydae HeoOXoIMMOCTHM TIpH MEpexoj€ Ha JAUCTAHIIMOHHOE OOYy4YeHHE BO3MOXKHA
NepecTaHOBKA MOCIEI0BATEIHbHOCTH U3yYEHUS OTICNbHBIX Pa3AesioB (TeM).

1.2. llesu yuyeOHOM JUCHHUILIMHBI:
Conepxxanue paboueit mporpammbl «MaremaTukay HaNpaBIeHO Ha JIOCTHXEHHUE
CIIEIYIOIIUX LEJIEH:

. obecrieueHue  CHOPMHUPOBAHHOCTH  TIPEJCTABICHHUH O  COIUAIBHBIX,
KYJIbTYPHBIX U HCTOPUYECKUX (PAKTOpPaX CTAHOBICHUS MAaTEMAaTHKU;

. obecrieueHne CHOPMHUPOBAHHOCTH  JIOTUUECKOTO, AJITOPUTMHYECKOTO |
MaTeMaTHYECKOTO MBIIIICHHUS;

. obecnieyeHue cOPMHUPOBAHHOCTH YMEHUN MNPUMEHSTH IOJyYEHHBbIE 3HAHMS
MIPU PEIICHUU Pa3UYHbIX 3a]a4;

. obecrieueHrue cHOPMUPOBAHHOCTU TPEIACTABICHUM O MaTeMaTUKE KaK YacTH
00111euenI0BeYecKoi KyJabTyphl, YHUBEPCATHLHOM SI3bIKE HAayKH, MO3BOJISIOIIEM OMUCHIBATH U
HN3y4daThb pCaJIbHBIC ITPOUCCCHI U ABJICHUS.

1.3 O0masi xapakTepucTHKA YU4eOHOH THCHHUIUINHBI « MaTeMaTHKay

Maremaruka siBisiercss pyHAaMEHTaIbHOU 0011e00pa3oBaTeIbHON AUCIUIUTMHON CO
CJIOKUBIIMMCSI YCTOHYMBBIM COJICp)KaHUEM W OOIMMMH TpeOOBaHUSIMU K MOATOTOBKE 00Y-
garomuxcsd. B mpodeccHoHambHBIX  00pa30BaTENbHBIX OpPTaHHU3aNHIX, PEATH3YIONUX
00pa3oBaTebHYIO IPOTPAMMY CpeaHero oo0Iero oopaszopanus B npeaenax ocsoeHus OITOIT
CIIO Ha 0a3e OCHOBHOTrO o00mIero o0Opa3oBaHMs, H3yYE€HHE MaTEMaTHKH HMEET CBOU
0COOEHHOCTH B 3aBUCHUMOCTH OT Mpoduist nmpodeccuoHaIbHOT0 00pa30BaHusI.

OO6mme nenn U3y4eHuss MaTeMaTUKH TPAJIUIIMOHHO PEaTUu3yIOTCs B YEThIPEX HaIpaB-
JICHHSX:

1) oO1ree mpencTaBlieHne 00 UIeIX U METOJ1ax MaTeMaTHKH;

2) MHTCJICKTYaJIbHOC PAa3BUTHUC,

3) OBJIaJICHHE HEOOXOAMMBIMU KOHKPETHBIMHU 3HAHUSAMH U YMEHUSIMU;
4) BOCIIUTATEILHOE BO3AEHCTBHE.

Copnepxanue ydyeOHOW AUCHUILIMHBI pa3pabOTaHO B COOTBETCTBHU C OCHOBHBIMH
COJIepKaTeNIbHBIMU JIMHUSMU 00yUeHHSI MaTeMaTHKe:
. anzedpauyeckas MUHUA, BKIIOYAIONIAs] CUCTEMATU3AIMIO0 CBEAEHUN O YHCIIax;
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M3y4eHHE HOBBIX M 0000IIeHHE paHee HW3yYCHHBIX omepanuil (BO3BEJICHUE B CTEICHbD,
U3BJICYCHUE KOPHSI, JorapupMUpoBaHue, CHHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC U 00paTHBIE K
HUM); HM3YYCHUE HOBBIX BHJIOB YHCIOBBIX BBIPAKCHHH M (OPMYJ; COBEPIICHCTBOBaHUE
MIPAKTUYECKUX HABBIKOB M BBIYMCIUTEIBHON KYJIbTYpbI, PACLIMPEHUE U COBEPIICHCTBOBAHUE
anrebpanyuecKkoro ammapara, cOpMHUPOBAHHOTO B OCHOBHOW INKOJIE, U €r0 MPUMEHCHHE K
PELICHUIO0 MaTEeMaTUYECKUX U MPUKIIAJHBIX 3a]a4;

. meopemuKko-pyHKYUuOHaAbHAA JUHUA, BKIIOYAIONIas CUCTEMATU3ALUI0 U
pacuiupeHue cBeAeHUH O (DYHKIUAX, COBEPLICHCTBOBAaHHME TrpadUuecKUX yMEHUN;
3HAaKOMCTBO C OCHOBHBIMH HJI€SIMU M METOJIaMHM MAaTE€MaTHYECKOTO aHaiu3a B o0beMe,
MO3BOJIIIONIEM  MCCJIeOBaTh  dJJEMEHTapHble (QYHKIMM U  pellarb [pOcTeHIne
reoMeTpudeckue, GU3NICCKUe U APYTrue NPUKIAIHbIC 3a/1a49H,

. JIUHUA YPAGHEHUUW U HEPAGEeHCHME, OCHOBAHHAs Ha IIOCTPOEHUH U
UCCIICJOBAHUM MaTEMaTHYCCKUX MOJENeH, TNepecekaromascs ¢ anreOpandecko W
TEOPETUKO-PYHKIHOHAIBHON JIMHUSMU M BKIIOYAIOLlas pPa3BUTHE U COBEPLICHCTBOBAHUE
TEXHUKH aNreOpandecKux MpeoOpa3oBaHuil JUIsl PEIICHUST YPaBHCHUI, HEPABCHCTB H CUCTEM;
dbopmupoBaHue CIOCOOHOCTH CTPOUTH U UCCIIEIOBATH MIPOCTEHIINE MAaTEeMAaTHYECKUE MOJIeNH
MPU PEMICHUU MPUKIAIHBIX 33/1a4, 3aJ1a4 U3 CMEXHBIX U CIIEUATbHBIX TUCLIUILINH;

. 2eomempuyecKaa JAUHUA, BKIIOYAKOIIAs HarIsJHbIE MPEICTaBICHUS O
MPOCTPAHCTBEHHBIX (UTypax H H3YyYCHHE WX CBOWCTB, (OPMUPOBAHHWE U Pa3BUTHE
MPOCTPAHCTBEHHOTO BOOOpa)KE€HUs, pPa3BUTHE CHOCOOOB TE€OMETPUYECKUX H3MEPEHUN,
KOOPJAMHATHOTO M BEKTOPHOTO METOAOB IS PELICHUS MAaTE€MaTHYECKUX M MPHUKIAIHBIX
3aj7ad4;

. cmoxacmuyecKkas AUHUA, OCHOBAaHHAS HA Pa3BUTUU KOMOMHATOPHBIX YMEHHH,
MPECTaBIECHUN O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX OKPY’KAIOILIEro MUpa.

Nzydyenue  oOmieoOpa3oBaTenbHOW  yd4eOHOM  OUCHUIUIMHBI  «MaremaTtukay
3aBepIiaeTcs TMOABEJCHHEM WTOTOB B (opMe »53K3aMeHa B paMKaxX MPOMEKYTOYHOH
aTTecTally CTyJeHTOB B mpoiecce ocBoeHuss ocHoBHoil OIIOIlI CIIO ¢ monydyeHuem
cpenHero odmiero oopa3zoBaHusl.

1.3 MecTo yueOHOI JUCHUIIMHBI B YUeOHOM IJIaHe

B npopeCCUOHANBHBIX  00pa30BaTENbHBIX  OPraHM3alMIX,  PEATH3YIOMINX
00pa3oBaTenbHYyI0 IPOrpaMMy CpellHero oduiero oopasopanus B npeaenax ocsoeHus OITOII
CIIO Ha 06a3e ocHOBHOro oOmiero oOpa3oBaHus, ydeOHas aucuuiuinHa «MaTteMmaTuka:
anredpa, Hayama MaTeMaTH4YeCKOTo aHanu3a, TEOMETPHS» u3ydaercs B
ob6meobpazoBaTenbHoM 1ukiIe ydyeOnoro miana OITOIT CIIO na 6a3ze OCHOBHOTO OOIIEro
0o0pa3zoBaHus ¢ moydeHueM cpennero obmiero odpazosanus (IITIICC3).

1.4 Pe3yabTaThbl 0CBOEHUS YUeOHOM AMCHUIIIMHBI

OcBoeHue cojaepkaHusi ydyeOHOM mucnumuiHel «Maremaruka: anrebpa, Hayaia
MaTeMaTHYECKOro aHaJln3a, TeOMETPUs» O0ecleunBaeT JOCTHKEHHE CTYACHTaMM CIIETYIOLINX

pe3yibmamog:.
* IUYHOCMHDBIX
JInuHOCTHBIE pe3yJIbTaThl 00y4YeHH s CootBer CootBer
CTBYIOIIIME CTBYIOLIIME
OK JIMYHOCTHBIE

pe3yabTaThl
peanu3anuu
NpOrpamMmbl
BOCIIHTAHMS

— c(hopMHPOBAHHOCTD MPEJICTABICHUI O MAaTEMaTUKE KaK OK 06

YHHUBEPCAIbHOM $I3bIKE HAYKH, CPEACTBE MOAEIUPOBAHNUS




SIBJIEHUW U MPOLIECCOB, UACSAX U METOJaX MATEMATUKH;

— NOHMMAHHUE 3HAYMMOCTH MAaTEMAaTUKH JJIsI HAYYHO-
TEXHUYECKOTO Iporpecca, ChOpMUPOBAHHOCTh OTHOIIEHHUS K
MaTeMaTHKE KaK K YaCTH OOIIEeYeIOBEUeCKON KyJIbTYpPhI uepe3
3HAKOMCTBO C UCTOPUEN Pa3BUTUSI MATEMATUKH, BOJIIOIIAECH
MaTeMaTHUYCCKUX HJICH;

— pa3BUTHE JOTNYECKOI'O MBIIUICHHUS, IIPOCTPAHCTBEHHOI'O OK 03
BOOOpaKEHUS, ATOPUTMHUYECKON KYIbTYPhI, KPUTUIHOCTH
MBIIUICHUS Ha YPOBHE, HEOOX0IMMOM Il OymyIen
po(heCcCHOHATTLHOM IS TEIILHOCTH, JUISI TPOIOJIKEHUS
00pazoBaHus U CaMOOOPa30BaHUS;

— OBJIQJICHUE MAaTEMAaTUYECKUMH 3HAHUSIMA U YMEHUSIMH, OK 02
HEOOXOIMMBIMH B ITOBCEIHEBHOM JKU3HU, JIJIT OCBOCHUS
CMEXHBIX €CTECTBEHHOHAYYHBIX TUCITUIUINH U TUCIUTUTHH
npohecCHOHANBHOTO UKJIIA, IS TOy4yeHUs: 00pa30BaHMUs B
o0macTsx, He TPEOYIOMHMX yrITyOJICHHOW MaTeMaTUIeCKOn
IIOJATOTOBKH;

— FOTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHMIO, B TOM YHUCIIC OK 03 JIP 4
camMo00pa30BaHUI0, Ha MIPOTSHKCHUH BCEH KU3HH; CO3HATEIIHHOE
OTHONICHHE K HEITPEPHIBHOMY 00Pa30BAHUIO KaK yCIOBHUIO

YCIIENIHOM MPO(})eCcCHOHAILHOM U O0IECTBEHHOM NeSITeIbHOCTH,

—— TOTOBHOCTH M CIIOCOOHOCTH K caMoCTosTeNIbHOM TBOpueckoir | OK 03 JIP 4
Y OTBETCTBEHHOM JICSITEIbHOCTH;
— FOTOBHOCTB K KOJUICKTHBHOU paboTe, COTPYTHUIECTBY CO OK 04 JIP 4

CBEpCTHUKAMM B 00pa30BaTe/IbHON, OOILECTBEHHO MT0JIE3HOM,
y4eOHO-UCCIIE0BATENbCKON, MPOEKTHON U IPYTUX BHUJIAX

JESITEIIBHOCTH;
— OTHOULIEHHE K MPOPECCUOHANBHON 1eATEIbHOCTH KaK OK 01 JIP 4
BO3MOXKHOCTH Y4acTHs B PELICHUHU JINYHBIX, OOIIECTBEHHBIX, OK 04

rOCy/IapCTBEHHBIX, 0OIIEHAIIMOHATILHBIX MPOOIIEM.

OO0mme KOMIETEHU NN

OK 1. Boi6upats crioco0b! perienus 3a1a4 npopecCHoHaIbHON AeSITENbHOCTH, IPUMEHUTENBHO
K Pa3JIMYHBIM KOHTEKCTaM.

OK 02. OcymiecTBasiTh MOUCK, aHATTU3 U UHTEPIPETALNIO HH(DOpPMAIIUU, HEOOXOIUMOMN TSt
BBITNIOJTHEHUS 33/1a4 POPECCUOHATBHON AESITEIbHOCTH.

OK 03. [IpyHuMaTh pemeHus B CTaHJAPTHBIX U HECTAHAAPTHBIX CUTYalUsAX U HECTH 33 HUX
OTBETCTBEHHOCTh. OLIEHUBATh PUCKU U IPUHUMAThH PEILICHUS! B HECTAHJAPTHBIX CUTYaIUsX.
OK 04. PaboTatb B KOJUIEKTHBE U KOMaH 1€, 3(pPEeKTUBHO B3aMMOAEHCTBOBATH C KOJIJIETaMH,
PYKOBOJCTBOM, KJIMEHTAMHU.

OK 06. ITposiBIATE IpaXk1aHCKO-NIATPUOTUYECKYIO TIO3HUIIMIO, IEMOHCTPUPOBATH OCO3HAHHOE
MOBE/IEHNE Ha OCHOBE TPAJAUIIMOHHBIX O0IIEYEeIOBEYECKUX [IEHHOCTEH.

Jluunocmmuowie pes3yiomamasl peaiulayuu npocpamMmsbl 60CRUMAHUA

JIP 4 [IposiBasromniA 1 IEMOHCTPUPYIOIINI YBaXKEHHE K JIFOISAM TPYZa, OCO3HAOIINI
LEHHOCTh cOOCTBEHHOTO Tpyaa. CTpemsiuiics K GOpMUPOBAHUIO B CETEBOI cperie
JMYHOCTHO U NPO(eCCHOHAIIBHOIO KOHCTPYKTUBHOIO «IIM(POBOTO ciIe1a

® Memanpeomemubtx:
—— YMCHHUC CaMOCTOSATCIIbHO ONPCACTIATE HEIN ACATCIBbHOCTHU U COCTABIIATH IJIAHBI




JEATEIbHOCTH; CaMOCTOSATENIBHO OCYILECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
JEATEIIBHOCTD; MCIIONIB30BATh BCE BO3MOXKHBIE PECYPCHI AJIA JOCTUKCHMSI ITIOCTABJICHHBIX LEJen
U peasin3aliuy IJIaHOB JEATEIbHOCTH; BHIOMPATh YCIICIIHbIE CTPATETHH B PA3IMYHBIX CUTYAIHUX;

—— yMEHHE€ NPOAYKTHBHO OOIIAThCS M B3aMMOAEHCTBOBATH B IPOLIECCE COBMECTHOM
NeSTeIbHOCTH, YYUTHIBaTh MO3MLUU JAPYIHX YYACTHUKOB JESATEIBHOCTH, 3S(P(PEKTUBHO
paspematb KOH()IUKTHI;

—— BIIQJICHUE HABBIKAMU I103HABATEIbHOHM, Y4eOHO-MCCIEIOBATEIbCKOW M TMPOEKTHOU
NESTEeIbHOCTH, HAaBbIKAMU  pas3pellleHus Mpo0sieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSTEIIBHOMY ITOMCKY METOOB PELICHUs MPAKTUYECKUX 3a]a4, IPUMEHEHHUIO pa3JIMYHbIX
METOZ0B I103HAHUS;

—— TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSTEIbHOM WH(POPMALMOHHO-TIO3HABATEILHON
JeSITEIbHOCTH, BKJIIOYAs YMEHHE OPHUEHTHPOBATHCA B PA3JIMYHBIX MCTOYHHMKAX HHG(OpMAaIuH,
KPUTUYECKH OLIEHUBATh M HWHTEPIPETHUPOBATH HH(POPMAIUIO, MOTYyYaEMYI0 W3 Pa3IHYHBIX
HUCTOYHUKOB;

—— BJIQJICHUE SI3bIKOBBIMU CPEICTBAMU: YMEHUE SICHO, JIOTUYHO ¥ TOYHO M3J1ararhb

CBOIO TOYKY 3PEHMS, UCIIOJIb30BaTh aJICKBATHBIE A3bIKOBBIEC CPE/ICTBA,

—— BIIJICHUE HaBBIKAMHU I[O3HABATENBHON pe(IeKCHH KaKk OCO3HAHHS COBEpPIIAeMBIX
JEHCTBUI U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YIbTATOB U OCHOBAHMM, IPAHULl CBOETO 3HAHUSA U
HE3HaHMs, HOBBIX IIO3HABATEIbHBIX 3a/1a4 U CPEICTB IS UX JTOCTUKECHUS,

—— LEJICYCTPEMJIEHHOCTb B IIOMCKAX U MPUHATUU PEIIEHUH, COOOpa3uTeIbHOCTh U

MHTYUIIHS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPEICTABICHHIA; CTOCOOHOCTH

BOCIIPUHUMATB KPAacoTy U TaPMOHMIO MUPAa;

* NPEOMEMHDIX .

—— c(OPMHUPOBAHHOCTD TPEACTABICHUN O MaTEMAaTUKE KaK YaCTH MHUPOBOU KYJIbTYPHI
MecTe MaTeMaTHMKH B COBPEMEHHOW IMBHJIM3AIMM, CIIOCO0aX ONMUCAHMS SIBJICHUN pealbHOrO
MHpa Ha MaTEMaTUYECKOM SI3BIKE;

—— c(OpMHUPOBAHHOCTH MPEJCTABICHUNA O MAaTEeMaTHYECKUX MOHATHAX KaK BaKHEHIIMX
MaTEMaTUYECKNX MOJEIIAX, TO3BOJISIOIIMX ONKUCHIBATh U U3y4aTh PA3HbIE MIPOLIECCH] U SBJICHMS;
IIOHUMaHUE BO3MOYKHOCTH aKCHOMAaTUYECKOIO ITOCTPOECHUS MATEMAaTUYECKUX TEOPUH;

—— BIIQJICHUE METOJaMU JI0Ka3aTeJIbCTB U AITOPUTMOB PELIEHUS, YMEHNUE UX NPUMEHSTH,
IIPOBOJUTH JOKA3aTEIIbHBIE PACCYXKICHUSA B XOJI€ PEIICHUS 3a/1a4;

—— BJIQJICHHE CTaHAAPTHBIMU IPHEMaMH PEUICHUS PALMOHAJIBHBIX U MPPALMOHAIBHBIX,
MIOKA3aTENIbHBIX, CTCIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN U HEPABEHCTB, MX CHUCTEM;
HCITOJIb30BAaHNE T'OTOBBIX KOMIIBIOTEPHBIX IPOIPAMM, B TOM YHMCJIE JUISl IOMCKA IIyTH PEIICHUs U
WJUTFOCTPALIMY PELICHUs] YPAaBHEHUN U HEPABEHCTB;

—— ¢(hOpMHUPOBAHHOCTh TPEACTABIEHUI 00 OCHOBHBIX TMOHATUSAX MaTEMaTHYECKOIo
aHalM3a ¥ MX CBOWCTBAaX, BIAJCHME YMEHHUEM XapaKTepU30BaTh IOBeICHHUE (YHKLUH,
WCITOJIb30BAaHNE MTOJTYYEHHBIX 3HAHUH /111 OITMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;

— BJIQJICHUE OCHOBHBIMU ITOHATUSAMHU O INIOCKUX U MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX
¢burypax, uX OCHOBHBIX CBOHCTBaxX; COOPMHUPOBAHHOCTh YMEHHUS PaclO3HABaTh FT€OMETPUUECKHE
¢urypel Ha dYepTekax, MOJENAX U B peaJbHOM MHpe; NPUMEHEHHE H3YUYEHHBIX CBOMCTB
reoMerpuueckux ¢uryp u GopMyn Ui pelIeHUs TEeOMEeTpPUYECKHMX 3ajad U 3aJady C
[IPAKTUYECKUM COJEPIKAHUEM;

— c(opMHpOBaHHOCTh MPEJCTAaBICHUH O Tpoleccax U SABJICHUSAX, HMEIOUINX
BEPOSITHOCTHBIN XapaKTEP, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIBHOM MUPE,

OCHOBHBIX OHATHUAX 3JIEMEHTAPHON TEOPUHU BEPOATHOCTEN; YMEHUN HaXOUTh U

OLIEHUBATh BEPOSATHOCTH HACTYIUICHUS COOBITUN B MPOCTEHIINX MPAKTUIECKUX

CUTYalUsIX U OCHOBHBIE XapaKTEPUCTUKH CIIyYalHbIX BEINYHH;

— BJIQJICHUE HABBIKAMU UCITOJIb30BAaHUs T'OTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM IIPU

pEIIeHNN 3aau.



1.5 MecTo yuyeOHOM IMCUMILIMHBI B Y4eOHOM IUIaHe: 0011e00pa30BaTENBHBINA ITUKIT.

VYuebHaa nucuuiuinHa «MaTemaTtukay sgBiseTcss y4eOHBIM MpPeaMeToM 00s3aTenbHOM
npeamMeTtHoi obmactu  «Martematuka u uHPopmarmkay DI'OC cpemgnero o0Oimero
o0pa3oBaHusl.

B npodeccuonanbHbIX 00pa3oBaTeIbHBIX OPraHU3ANMIX, PEATU3YIOIHUX 00pa30BaTesb -
HYIO TIpOrpaMMy cpeaHero oomero oopaszoBanus B npeaenax ocsoernus OITOIT CITO na 6a3e
OCHOBHOTO o001mero oOpa3oBaHus, ydeOHas IUCHUIUIMHA «MaTeMaThkKa» H3y4aeTcs B
ob6meobpazoBarenbHoM 1ukiIe ydyeOnoro miaHa OITOIT CITO Ha 6a3e OCHOBHOrO OOIIEro
o0pa3zoBaHus ¢ oJIydeHueM cpennero obmero odpazoanus (IITICC3).

1.6 Kosiu4ecTBO 4acoB HA OCBOeHH e Padoyeii MporpaMMbl Y4eOHOI TUCIUIJIHMHBI:
O0nem oOpazoBaTenbHOM Harpy3ku 248 Jac, B TOM 4ucIIe:

- Bcero y4eOHBIX 3aHATHI BO B3aUMOJICHCTBUY ¢ MpenoaBaTenieM 234 yaca,

- MpaKkTUYECKUX 3aHaTuil 116 yacos

- KOHCYJIbTallMK 6 4acoB

- [TpomexyTodHas aTTecTamnus -8 4acoB



2. CTPYKTYPA M COJIEP)KAHUE YYEFHOM JUCIUILIAHBI

2.1 O0bem yueOHO# JTUCHMILUIMHBI U BHABI y4e0HO padoThl

Buj yueOHoit padoThl

Oobvem uacos

O0bem 00pa3oBaTe/IbHON HATPY3KH 248
Bcero yueOHbBIX 3aHsITHII BO B3aHMO/1eliCTBHM € MpenoaBarejieM 234
B TOM YHCIIE:
IIPAKTUYECKUE 3aHSTHS: 116
TEOPETHYCCKHUE 3aHATHS: 118
KOHTPOJIbHbIE PAa00THI 6
KOHTPOJIbHBbIE Cpe3bl:
- BXOJIHOM KOHTPOJIb 1
- nudepeHIMPOBaHHBIN 3a4eT 2
Kouncynpranumn 6
[TpomerxyTouHas arTectanus 8

Hmoeosas ammecmayus 6 nepsom cemecmpe ougpepeHyuposanusvlii 3auem, 60 6Mopom

cemecmpe IK3AMEH




2.2.

TemaTnuyeckuii MI1aH U coaepkanue ydyeoOHoi nucuumianasl MATEMATHKA

HaumeHnoBaHue pa3aeiioB Coaeprxanue y4eOHOIro MaTepuaa, NPpaKTHYeCKHe 3aHATHS, CAMOCTOsITe/IbHAasI padoTa O0bem YpoBenn
U TeM o0yyaromuxcs 4yacoB OCBOEHH
1 2 3 4
1 cemectp
BBE/IEHUE 2
BBenenune Coaep:xaHue yueOHOTro MaTepHaJia: 2 2
Matemaruka B HayKe ¥ IPaKTHUUYECKOM JiesTenbHOCTH. Llenu u 3a1aun u3ydeHus: MaTeMaTUKU B
yupexaenusx CII10.
AJITEBPA 102
Pasznen 1. Pa3zBuTHe NOHATHSA 0 YHCJIE. 10
Tema 1.1. B pe3yabTare uzyueHusi TeMbl 00y4arommiicsi 10J2KeH: 10
JeiicTBUTeIbHBIE 3HATh — MHO>KECTBA YHCEJN; MOPSA0K JEHCTBUI; peliaTh ypaBHEHUS; aITOPUTM PELICHUS
KOMILJIEKCHbIE YK cJia. JTUHEHHBIX U KBaJIPATHBIX YPaBHEHUI; HOPMYIIBI COKPALIEHHOTO YMHOXECHHUS;
YMETb - BBINIOJHATH apu(PMETHUSCKUX EHCTBUHN HAMl ACHCTBUTEILHBIMUA U KOMIUICKCHBIMU
YHCIIaMU, COYeTasl YCTHBIE M MUCbMEHHBIE IPUEMbL; HAXOIUTh MPHUOIMKEHHbIE 3HAUCHUS 2-3
BEJIMYMH U TIOTPELIHOCTEN BbIUMCICHUN (a0COIIOTHON M OTHOCUTENBHOMN ); CPaBHUBATD
YHCIIOBBIC BBIPAKEHUS; HAXOAUTH OMUOKY B TPEOOPa30BaHUSAX M BHIYHCICHUSIX; PACKPHIBATH
CKOOKH.
®opmuposanue: OK 02, OK 3, OK 06, JIP 4.
Coaepixanue yueOHOro MaTepuaJa:
IToBTOpEHME MKONBHOIO MaTepraia. BXOIHON KOHTPOJIb. 2
[lenbie 1 panvoHaNIbHBIEC YKCIia. [[eliCTBUTENbHBIC YUCTIA. 2
Ilpakmuueckoe 3anamue Nel.
ITpubIMKEHHOE BBHIYMCIICHHE. 2
Ilpakmuueckoe 3anamue Ne2.
[TonsTre KoMIIeKCHOTO uncia. M300pakeHne KOMIUIEKCHBIX YuceNl. ApupMeTHIecKue
JEHCTBUSI C KOMIUIEKCHBIMH YHCIIAMHU.
Ilpaxkmuueckoe 3anamue Ne3
Apubdmerndeckre IeCTBUS HAJl KOMIUIEKCHBIMU YHUCIAMH. 2
Tema 1.2 KOPHU, CTEINIEHHU, TOI'APUD®MBI 28
1.2.1 B pesyabrare uzyueHusi TeMbl 00y4arOIIMIiCs J0JIKEH: 12 2-3

KopHu u crenenu, ux

3HATb - IOHATHE KOPHS, CBOICTBA KOPHEHl; aJITOPUTM pelieHHs ypaBHEHHI; HopMyJIbl
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CcBOMCTBA.

COKpAILlEHHOI'O0 YMHOKEHMUS;

yYMeTb - BBIYHCIATH U CPAaBHUBATH KOPHU; TPE0OPa30BhIBATH YHCIOBbIE U OyKBEHHBIE
BBIPA)XEHUS, COJIEPKAILUX PaJUKaibl; BBIIOIHATH PACUETHI 110 (hopMyiaM, CoepKaIIUM
panuKaibl, OCYIIECTBIISISI HEOOXOAUMBIE TOJCTAHOBKU M IPeoOpa3oBaHus;

HaXO/UTh 3HAUEHUsI CTEIIEHHU, UCII0JIb3Ysl IPU HEOOXOAUMOCTH UHCTPYMEHTANIbHbIE CPEJICTBA;
3aMMCBIBaTh KOPH N-i CTETIEHU B BHJIE CTENICHH C IPOOHBIM IOKa3aTesIeM U HA00OPOT; BBIYHUCIIATh
CTEIEHH C PALlMOHAJIbHBIM [TOKa3aTeseM; MpeoOpa3oBhIBaTh YUCIOBbIE U OyKBEHHbBIE
BBIPAKEHUS, COACPIKAILUX CTEIIEHH, IPUMEHSS CBOMCTBA;

peraTh NpocTeiime noka3aTeabHble U HppalMOHaAIbHbIC YPABHEHUS.

®opmupoanue: OK 02, OK 3, OK 04, JIP 4.

Conep:xanue yueOHOro MaTepuasa:
Cremnenb ¢ HATYpaJIbHBIM U LIEJIBIM MoKa3atenaemM. dopmyiel cokpaiieHHoro ymHoxxkenusi. Kopau
HaTypajbHOU cTeneHu. CBOMCTBa KOPHEH.

Ilpakmuueckoe 3anamue Ned.
BrinonHeHue ToeCTBEHHBIX TPe0Opa30BaHUi CO CTENEHSIMU C HaTypaJlbHbIM OKa3aTeJeM.

Crenenu ¢ PpallMOHAJIbHBIM ITOKA3aTCJIEM U ZIGfICTBI/ITCJII:HI:IM I10Ka3aTecjieM, ux CBOICTBA.

Ilpakmuueckoe 3anamue NeS.
BrImosiHeHNe TOXKIECTBEHHBIX IPe0Opa30BaHUN CO CTEIICHSIMH C PAllMOHAILHBIM ITOKA3aTelIeM.

Ilpakmuueckoe 3anamue Ne6.
Pemenue npumMepoB Ha npeoOpa3oBaHUE BBIPAKEHUM, COACPIKANNX CTCTICHH M KOPHHU.

Ilpakmuueckoe 3anamue No7. PenieHne HppalMOHAIBHBIX YPAaBHEHHM.

1.2.2
Jlorapugmsi
H HX CBOMcTBAa.

B pesyabTare ndy4eHust TeMbl 00y4arOIMICS TOJIZKEH:

3HATh — OINpeiesieHue Jiorapugma; CBOMCTBa Jorapu(MoB; alrOpUTM peLIeHHUs
Jorapu(pMHUUECKUX YpaBHEHUH;

yMeTb — IpeoOpa30oBbIBaTh YUCIOBbIE U OYKBEHHBIE BBIPAXKEHMUSI, COJIEPIKAILUE JIOTapU(PMBI;
BBINOJIHATE pacyeThl 1O GopMyIaM, CoiepsKaline Jorapu(mbl, OCYIIECTBIIAS HEOOX0AUMBIE
MI0JICTAHOBKH U MpeoOpa3zoBaHus; MpeoOpa30BbIBATh YMCIIOBbIE U OYKBEHHbIE BBIPAXKEHUS,
coJiepKalye Jorapu@msl; pemaTh NpocTeime JorapupMuIecKue ypaBHEHuSI.
®opmupoBanue: OK 02, OK 3, JIP 4.

16

Copepxxanue yueOHOro MaTepuaJa:
Onpenenenue norapudma JlecaTnyHble U HATypaJbHbIE JOrapu(MBbl.

Ilpakmuueckoe 3anamue Ne 8.
Penrenne npumepoB Ha BRIYHCIICHUE JIorapudMa.

Ilpakmuueckoe 3anamue Ne 9.
[IpeoOpa3oBaHye U BEIYMCIEHNE 3HAYEHU JTIOrapu(PMUUECKUX BbIPAXKEHHIH.

Ilpakxmuueckoe 3anamue Nel(). Perenne npuMepoB Ha OCHOBHOE JIOTapH(PMHUECKOTO
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toxaectBa. OCHOBHOE Jorapudmudeckoe ToxaecTBo. [IpaBuia aeicTBuil ¢ jorapupmMamu.

[Tepexon B norapudmax kK HoBoMy ocHoBaHHIO. [IpeoOpa3oBanme panoOHATbHBIX,
MPPallMOHAIIBHBIX, CTETIEHHBIX, IOKA3aTEIbHBIX U JJOTapU(PMHUUECKUX BbIPAKCHUN.

Ilpakmuueckoe 3anamue Ne 11.
ITpeoOpa3oBaHue MOKA3aTENBHBIX U JOTAPHU(PMHUECKUX BBIPAKECHUIA.

Ilpakmuueckoe 3anamue Ne 12.
Penrenune nokazaTelbHBIX M JIOTapU(QMHUUYCCKIX YPABHEHUH M HEPABEHCTB.

Obobuenue 3nanuil.

Konmponvnaa pavoma Nel.

Tema 1.3 OCHOBBI TPUTOHOMETPHH

30

1.3.1.
OcHoOBHBIC TOHATHS.

B pe3ysbTare n3yueHust TeMbl 00y4aroIMiics 10JIZKeH:

3HaTh — (pOpMyJIBI IEpeBOia U3 paJuaH B Ipaychl U HA0OOPOT;

yMeTb - IEPEBOJUTH U3 IPaLyCOB B pajiiaHbl (1 00paTHO); ONPENEATh YIJIbl [10 YETBEPTSIM;
OIpeNieNATh 3HAaKU TPUTOHOMETPUUECKUX (DYHKIIMH.

®opmupoBanue: OK 02, OK 3, JIP 4.

Coaep:xxanue yueOHOro MaTepuaJia:
Paagnannas u rpagycHas mepa yria.
CuHyC, KOCUHYC, TAHT'€HC U KOTaHreHC 4nciia. OCHOBHbBIE TPUTOHOMETPUUYECKHE TOXKIECTBA.

DopMyIIbI IPUBEICHUS.

2-3

Ilpakmuueckoe 3anamue Ne 13.
ITpeobpa3zoBanus NPOCTEHIINX TPUTOHOMETPUUYECKUX BBHIPAKEHUH.

Ilpakmuueckoe 3anamue Ne 14.
HpI/IMeHCHI/IC OCHOBHBIX TpI/IFOHOMeTpI/I‘-IGCKI/IX TOXIOCCTB AJISI BBIYUCICHUA 3Ha‘-IeHI/H>'I
TPUTOHOMETPUUYECKUX (PYHKIIUHA 1O OJHON U3 HUX.

132
ToxnecTBeHHbIE
npeodpazoBaHus

TPUTOHOMETPHYECKHX
BbIPaKEHH .

B pesyabTare n3y4eHust TeMbl 00y4alOIIMICS T0JIZKEH:

3HATh - OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO; OCHOBHBIE (POPMYJIbI TPUTOHOMETPHH;
(dbopMyIIbl IPUBENIEHUS; GOPMYIIBI CIOKEHUS; POPMYITBI JBOHHOTO U TTOJIOBUHHOTO apTyYMEHTA;
(opMyIIbI COKPAIIEHHOTO YMHOXEHHSI; COKpaIlleHUue Ipo0Oei; pa3oKeHre Ha MHOXKUTEIH;
HaXO0KJICHHUE O0ILEero 3HaMeHaTelIs;

yYMeTb — ONIPENIENATh 3HaKU TPUTOHOMETPUUECKUX (DYHKIIHIA; TPUMEHSATh OCHOBHBIE (POPMYIIBI
TPUTOHOMETPHH ISl TPEOOPa30BaHUS BHIPAKEHUM;

®opmupoBanue: OK 02, OK 3, JIP 4.

12

Conep:xanue yueOHOro MmaTepuaJa:
DOpMyITbI CYMMBI M Pa3HOCTH, JBOHHOTO yTJa.

Ilpakmuueckoe 3auamue Ne 15.
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[IpeoOpa3zoBaHre TPUTOHOMETPUIECKUX BBIPAKEHUN C TTOMOIIBIO (OPMYJI CYMMBI U Pa3HOCTH,
JIBOMHOTO yrJa.

Ilpakmuueckoe 3anamue Ne 16 .
[TpeoOpazoBaHre CyMMBI TPUTOHOMETPUYECKUX (DYHKITUH B IPOU3BEICHUE.

Ilpakmuueckoe 3anamue Ne 17.
IIpeoOpazoBanue NPOU3BEICHHUS] TPUTOHOMETPUUYECKUX BBHIPAKEHUM B CYyMMY.

[TpeoOpazoBaHre TPUTOHOMETPUYECKUX BBIPAKEHUN C MPUMEHEHHEM BceX PopMyI
TPUTOHOMETPHH.

Ilpakmuueckoe 3anamue Ne 18.
[TpeoOpazoBaHre TPUTOHOMETPUICCKUX BBIPAKEHUH C MPUMEHEHUEM PA3TUYHBIX (DOPMYIL.

1.3.3
Pemenne npocreimux
TPUTOHOMETPHYECKUX
YPABHeHMIi 1 HEPABEHCTB

B pe3yabTare udyueHus TeMbl 00y4YAIOUIUICH JOJIKEH:

3HATh - ONpEACICHHUS apKCUHYCa, apKKOCHHYCA, aPKTaHT€HCa YMCIIa; (OPMYIIBI TS PEIICHHS
IPOCTEUIINX TPUTOHOMETPUUECKUX YPAaBHEHUN U HEPABEHCTB;

yMeThb — pemiath 1o Gopmysiaam U TPUrOHOMETPUUECKOMY KpYyTy MpOCTENIINe
TPUTOHOMETPUUYECKHE YPAaBHEHUS; yMETh OTMeUaTh Ha KPyre peLIeHus: IpOCTEHIINX
TPUTOHOMETPUUECKUX HEPABEHCTB..

®opmuposanue: OK 02, OK 3, JIP 4.

10

Coaep:xxanue yueOHOro MaTepuaJia:
Metozp! pemeHns NpOCTEHIINX TPUTOHOMETPUYECKUX YPABHEHHM.

2-3

Ilpakmuueckoe 3anamue Ne19.
Penrenue nmpocTedmmx TPUTOHOMETPUIECKUX ypaBHEHUN 10 popmyrnam u
TPUTOHOMETPUUYECKOMY KPYTY.

Ilpakmuueckoe 3anamue Ne20. TlpuMeHeHre 00X METOJOB PEIICHUS YPAaBHEHUHN MpH
pELIEHNN TPUTOHOMETPUUECKUX YPaBHEHUI.

PenieHne TpUroHOMETpUYECKUX HEPABEHCTB.

O000111eHHE 3HAHUH.

KonTpoJsbHas padora Ne2.

RN

Tema 1.4 ®ynkuum u ux rpapuku

14.1
Omnpenesnenne pyHKIuM,
ee CBoiicTBA

B pesysabTare n3yueHust TeMbl 00y4arOLIHIiCS JOJIKEH:

3HATb — BUJIbI U TpaUKU 3I€MEHTAPHBIX (PYHKIINIA; ONpe/esIeHNs] YeTHOCTH U HEYETHOCTH
byHKIH;

yMeThb — BBIpaXkaTh 1o (popmyie oAHON epeMEHHOM uepes Ipyrue;

HaXOJIUTh 00JIaCTH OIpeesieHus U 001acTh 3HaUeHUH (PYHKIMM; aHATM3UPOBATh, CTPOUTh U
yuTaTth rpaduku QyHKUKN; uccienoBaTh GyHKINN; ONpeaensiTs 1o Gopmylie mpocTeiimen
3aBHCHUMOCTH, BUJIa ee Tpaduka..

2-3
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®opmupoBanne: OK 02, OK 3, JIP 4.

Copaepxxanue yueOHOro MaTepuaJa:
Oyukiun. O6nacTh onpeaeneHuss 1 MHOXeCTBO 3HaueHui Gpynkuuu. [loctpoenue rpadukon
(GYHKINY, 32/IaHHBIX PA3IMIHBIMU CIIOCOOAMHU.

Ilpakmuueckoe 3anamue Ne21.
Haxoxaenne 061acT onpeeieHust 1 MHOXKECTBA 3HAYCHHUH (DyHKIINU.

CBolicTBO (byHKI_II/II/II MOHOTOHHOCTB, YCTHOCTH, HCUECTHOCTh, O PaHUYCHHOCTD, IICPUOJANIHOCTD.

[TpomexyTku Bo3pacTanus u yObiBaHUs. Hanbomnbiee u HauMeHbIee 3HaYeHe (PYHKIINU.
Touku 3KcTpemMyma.

1.4.2.
CreneHnas,
NoKa3areJbHas U
Jorapupmmuueckas
(pynxuun, ux rpadpuxku

B pe3yabTare u3ydyeHusi TeMbl 00YYAKOUIUIACH 1OJIAKEH:

3HATD - NOHAMUS 00pamHOU yHKYuU, OTIpEeTICHUE BUA 2pagura oOpamHou hyHKyuu,;
TIOHSATHS CTENICHHBIX, IOKA3aTEeNbHBIX, JTOrapU(PMHUECKIX, X CBOHCTBA U BUJBI UX TPapHUKOB;
yMeTb — HaXOJAUTh 00JIACTH ONpPEIeIeHUs U 001acT 3HaYCHUH PYHKIIMU; CTPOUTH Tpaduk
o0paTHO (HYHKIIMU; TIPUMEHSTH CBOMCTBA (YHKIMH MPH UCCIIEIOBAHUYN YPaBHEHUH U PEIICHUT
3a[1a4 Ha DKCTPEMYM; BBIUUCIISTh 3HAYCHUS (PYHKIIH 110 3HAYEHUIO apryMEHTa; OIPEIesTh
MIOJIOKEHHS TOYKHU Ha TpaduKe 1Mo ee KOOpAnHATaM U Ha000pOT; HCIIOJIb30BaTh CBOMCTBA
byHKIM 1715 cpaBHEHUs 3HAYSHHH cTeneHei u Jjorapudmos..

®opmupoBanue: OK 02, OK 03, OK 04, JIP 4.

ConepxxaHue yueOHOro MaTepuaJa:
OO0patHble (QyHKIHH.
O6uacTh onpeeneHus 1 00JacTh 3HaUEHUH 00paTHON (YHKITHH.

CreneHHas, MOKa3aTellbHas U Jorapugmuueckas GyHKIUH, UX rpaduKu.

Ilpakmuueckoe 3anamue Ne 22,
[TocTpoeHue rpa kOB CTENEHHOM, TOKA3aTeNbHON U JIorapuMuieckoil pyHKIHA.

1.4.3
Tpuronomerpuyeckue
(pyHxuumn u ux rpaguku

B pe3yabTare n3ydyeHusi TeMbl 00YYAKOUIUIACH 10JIAKEH:

3HATb - NOHAMUSA 06pamHoU GpyHuKyuu, OTIpesIeIeHNe BUJa epagura oopamnou GyHKyuu;
MOHSATHE TPUTOHOMETPHUYECKON (DYHKIIMHU, CBOMCTBA U BUJIBI TPa(HKOB,;

yMeThb — HaX0JIUTh 00J1aCTH OTpeieNieHus U 001acTH 3HauYeHUH (PYHKIIMU; CTPOUTH Tpaduk
o0paTHOH (YHKIMH; TPUMEHATH CBOWCTBA (YHKIMI MPU UCCIIEJOBAHUN YPAaBHEHUHN U pELIeHUN
3aJa4 Ha SKCTPEMYM; BBIUUCIATh 3HauYeHHs (DYHKIMIH 1O 3HAYEHUIO apryMEHTa; ONpeeNiTh
TIOJIOXKEHHS TOYKHU Ha TpaduKe 1Mo ee KOOpIAWHATaM M Ha000pOT; HCIIOJIb30BaTh CBOMCTBA
(byHKUUH 17151 cCpaBHEHUS 3HAUEHUH cTeNeHel U JorapugmMoB; CTPOUTh T'papUKH CTEIIEHHBIX U
jgorapupMUUecKux QyHKIIHIA..

®opmupoBanue: OK 02, OK 3, JIP 4.

Tpuronomerpuueckue GyHKuMH U ux rpadguxu. OOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIIHMH.

Ilpakmuueckoe 3anamue Ne 23.
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\ ITocTpoenue rpa kOB TPUTOHOMETPUIECKUX (PYHKITUH.

Tema 1.5 YpaBHeHHsl M1 HEpaBeHCTBa 14
151 B pe3yabTare udyueHusi TeMbl 00YyUYAIONIUIICS TOJIAKEH: 14
YpaBHenus u 3HATh — OCHOBHBIX IIPUEMOB PELIEHUS BCEX BUJOB YPABHEHMI; aJITOPUTM PELLIEHUS KBAaIPATHBIX
HepaBeHCTBa ypaBHEHUM; 2-3
yMeTb — peliaTh palMoHaIbHble, UPPallMOHAIbHbIE, I0KAa3aTEIbHbIE U TPUTOHOMETPUUYECKUE
YpaBHEHMsI; peliaTh ypaBHEHHUs C IPUMEHEHHEM BCEX IPUEMOB (Pa3IoKEHHsI HA MHOKUTEIN,
BBE/ICHUSI HOBBIX HEM3BECTHBIX, ITOJICTAHOBKHU, Tpapuueckoro MeToia).
®opmupoBanme: OK 02, OK 03, JIP 4.
OcHOBHBIE IPUEMBI PEILICHUS YPABHEHUN U CUCTEM YpaBHEHUM. PellleHMe HEpaBEHCTB U 2
CHCTEM HEPABEHCTB.
Pemnenne anreOpandeckux ypaBHEHHH U CHCTEM YpaBHEHHH. 2
Pemenne noka3aTesbHbIX, JOrapu(PMUUECKUX YPABHEHHUII. 2
Ilpakmuueckoe 3anamue Ne24.
Penienue nokaszaTenbHbIX, JOrapuMUUECKUX YPAaBHEHUH U CUCTEM ypaBHEHHUM.
[IpuMeHeHne MaTeMaTHYECKUX METOJIOB JJIsl PELIEHUS COEepKaTEIbHbIX 3a7a4 U3 2
pa3IMYHBIX 00acTel HAYKU U MPAKTUKHU
Pemlenue ypaBHeHU 1 HEPABEHCTB. 2
JuddepeHurpoBaHHbIN 3a4eT. 2
Bcero 3a 1 cemectp: 102
TEOPETUYECKUE 3aHATHUS o4
MPAKTUYECKHUE 3aHATUS 48
2 cemecTp
PA3ZJIEJ 2. TEOMETPUSA 62
Tema 2.1 B pesyabTare ndyueHust TeMbl 00y4arOIMICS TOJIZKEH:
KoopauHaThl 1 BeKTOPBI. | 3HATH - IOHATHS BEKTOPA; MOHATHUS YIJIa MEXAY NPSIMbIMH, IJIOCKOCTSAMU; 16
YMeTb - HaXOJUTb PaCCTOSIHUE MEX]ly TOUKaMH 4epe3 KOOPAUHATHI; HAXOIUTh KOOPJAUHATHI 2-3
CepeHbl OTpe3Ka; MPOU3BOANUTD AEHCTBUS HAJl BEKTOpaMU (CII0KEHUE, BEIYUTAHHE,
YMHOKEHHE); HaXO/IUTh YpaBHEHUE OKPY>KHOCTHU, C(Pephl, IITOCKOCTH; HAXOAUTh CKAJIIPHOE
MIPOM3BEICHNE BEKTOPOB. .
®opmupoBanue: OK 02, OK 03, OK 04, JIP 4.
Conep:kanue yuyeOHOro MarepuaJa:
BexTops! Ha i1ockocTH. JlelcTBUs HaJ BEKTOpaMu. Pa3noxeHne BEKTopa Ha COCTaBISIOLIME. 2
[IpssMoyronbHBIE KOOPAMHATHI HA TIIOCKOCTH. DOPMYIIBI JIJIsl BBIYUCIIEHUS JJIMHBI BEKTOpA, yria 2

MCKAY BCKTOPAMH, paCCTOAHUC MCIKY JABYMSI TOUKAMHU.
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Ilpakmuueckoe 3anamue Ne 25.
BrinosiHeHne AeiCTBUI HAJl BEKTOPaMU Ha IUIOCKOCTH.

Bexkrtops! B ipocTpancTBe. CBOMCTBAa BEKTOPOB. Pa3iiokeHne BEKTOpa Ha COCTABIIAIOLIME.
Pemenue 3agay.

[IpsiMmoyTONIBHBIE KOOPAUHATHI B TpOCTpaHCTBE. [IpaBuia HaxX0XAeHUS KOOPAUHAT BEKTOpaA B
npocrtpanctBe. [IpaBuia nelicTBUM C BEKTOpaMU, 3alaHHBIMHA KOOPJIAMHATAMU.

Ilpakmuueckoe 3anamue Ne 26.
®opMyIibl JJ1s BBIYUCICHUS JUIMHBI BEKTOPA, yrila MEXy BEKTOPaAMH, PACCTOSHUS MEXTY IBYMsI
toukamu. CKaJgIpHOE U BEKTOPHOE MPOU3BEIACHUS BEKTOPOB.

Ilpakmuueckoe 3anamue Ne 27.
Penienue Gpu3nueckux U TEXHUYECKHUX 337a4 C IOMOILBIO BEKTOPOB.

O06001IeHre 3HAHNI.

KonTtpoJsbHas padora Ne 3.

Tema 2.1.
IIpsimble U MI0CKOCTH B
NMPOCTPaHCTBE.

B pe3yabTare u3yueHust TeMbl 00YYAOIIHICS JOJIAKEH:

3HATh - MOHSTHS NMAPAJUIEIIbHOCTH U NEPIIEHIUKYJIIPHOCTH IPSIMBIX HA IVIOCKOCTH U B
IIPOCTPAHCTBE; NOHATHE MAPAIICIBHOCTH U MEPIEHAUKYISIPHOCTH NMPSIMOM U IJIOCKOCTH B
IIPOCTPAHCTBE; MMOHATHE MMAPAJIIEIbHOCTH U MEPIEHIUKYJIIPHOCTH IUIOCKOCTEN B IPOCTPAHCTBE;
[IPU3HAKY APAUICIIbHOCTH U NEPIIEHAUKYIIPHOCTH MIPSIMBIX Ha MJIOCKOCTHU; IIOHATHE
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, popMyIrpoBka TeopeMsl [Indaropa; mouaTus npocrelmmx
TPUTOHOMETPHUECKUX (DYHKIIUH;

YMeTb - Paclio3HaBaTh Ha YEPTEkKax U MOJEISAX NapajlesbHbIe U NEPIEeHIUKYIIPHbIE IPSIMBIE,
IJIOCKOCTH; ONUCHIBATh B3aUMHOE PACIIOJNIOKEHHE MPSIMBIX U INIOCKOCTEN B IIPOCTPAHCTBE;
aHAJIM3UPOBATh B MPOCTEHUIINX CIydasiX B3aMMHOE PacIoyiokKeHHEe 00BEKTOB B POCTPAHCTBE;
MIPUMEHSTH JUIsl PELICHUS 3a1ad..

®opmupoBanue: OK 02, OK 03, OK 04, JIP 4.

20

Conep:xanue yueOHOro MaTepuaJa
B3anMHOe pacnonokeHue 1ByX NpsSMBIX B IPOCTPAHCTBE. YTOJI MEXY IPSIMBIMHU.

Ilpakmuueckoe 3anamue Ne 28.
Pemrenne 3a1a4 Ha HAXOXKJEHUE YIIIOB MEXKY IPSIMBIMH.

[TapannenpHOCTb NPSAMOM U IJIIOCKOCTH, NMApaJlIEIbHOCTB IIocKocTel. [lapannensHoe
ITPOEKTUPOBAHUE U €T0 CBOMCTBA.

[lepneHIUKYISIPHOCTD NPSAMBIX U IIIOCKOCTEN. CBA3b MEXKIY MAapAJUIEIbHOCTHIO U
MEPIEeHIUKYJIIPHOCTHIO NMPSAMBIX U MIIocKocTeld. OpTOroHaJIbHOE MPOEKTHPOBAHUE.

IIpakmuueckoe 3anamue Ne 29. BekTopHO€ ypaBHEHHE NPSMOM U NIJIOCKOCTH.

Ilpakmuueckoe 3anamue Ne 30.
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BzanmHoe pacrnoioxkeHrne npaMor U IIIOCKOCTH. YTOJ MEXKIY MPSMOU U TIIOCKOCTBIO.

JIByrpaHHbII yroil. Yroa Mexay IOCKOCTIMU. [IepleHIuKyIIpHOCTh IBYX INIOCKOCTEH. 2 2
IHpaxkmuueckoe 3anamue Ne 31.
Pemenue 3a1a4 Ha BBIYMCIEHNE FT€OMETPUYECKUX BEJIMYHUH.
I'eomeTpuueckue npeodpazoBaHus IPOCTPAHCTBA: apaUIeIbHbIA EPEHOC, CHMMETPHUS 2
OTHOCHTEIIBHO TJIOCKOCTH. 2
Ilpakmuueckoe 3anamue Ne 32.
Pemenue 3aay no paszaeny: «lIpsiMble ¥ JIOCKOCTH B IPOCTPAHCTBEY.
Tema 2.3. MHOrorpaHHUKH U KpyIJible TeJa 26
Tema 2.3.1 B pe3yabTare uzyueHusi TeMbl 00y4arommiicsi 10JKeH: 12
MHororpaHHukH. 3HATh - BHJBI MHOTOI'PAaHHHUKOB M UX CBOICTBA, OCHOBHBIE AJIEMEHTHI;, Teopemy lIudaropa;

MOHATHS TPUTOHOMETPUYECKUX (YHKIUI; GOPMYIIbI IEPUMETPa U MJIOMAAN MHOTOYTOJIbHUKOB;
yMeThb — U300pakaTb MHOTOTPAaHHUKH U BBIIIOJHEHHUE IOCTPOSHUS HA N300paXeHUSIX U 2-3
MOJIETISIX MHOTOI'PaHHUKOB; BBIYUCIIATH JIMHEWHBIE 3JIEMEHTHI M YTJIOB B MPOCTPAHCTBEHHBIX
KOH(UTypalusx, CTPOUTh MIPOCTEHIIINE CEUeHUs KyOa, MPU3MBI, TUPAMUIbI; peIIaTh MPOCTEHIIne
3a/1a4uu; U300pa’kaTh OCHOBHBIE MHOTOTPAHHHUKH U BBITIOJIHEHUE PUCYHKOB 10 YCIOBUSAM 3a/1ad.
dopmupoBanue: OK 02, OK 03, OK 04, JIP 4.
Cooepotcanue yuednozo mamepuana:.
Bepmmnsl, pebpa, rpanu MHOTOrpanHuka. Pazeepmka. Muozoepanusie yenvl. Boinykivle 2
MHo202panHuku. Teopema Jiinepa.
[Ipsimast u naknonnas npusma. lpasunpHas npusma. [apannenenunes. Ky0. 2
[Mupamuna. [IpaBunpHasg nupamuga. YceuenHnasd nupamuzaa. Terpasap. CummeTpuu B kyOe, B 2
napajuliesienunesie, B Npu3Me U Nupamuie.
Ilpakmuueckoe 3anamue Ne 33. Penmenue 3a1a4 HAa MHOTOTPaHHUKHU.
Ilpakmuueckoe 3anamue Ne 34.
Pemenue 3a1a4 Ha IOCTPOEHHUE CEYEHNUN B MHOTOTPaHHHUKAX.
[IpaBuiibHBIE MHOTOTPaHHUKH (TETPa’dap, KyO, OKTadAp, AOJEKAdAP U UKOCASIP). 2 2

Tema 2.3.2 B pesyabTare ndyuyeHust TeMbl 00y4arOIMICS TOJIZKEeH: 8

Tesia u moBepxHoCTH 3HAThb - XapaKTEPUCTUKU U U300paKEHUE TeJl BPALLEHUS, UX Pa3BEPTKU, CEUCHNUS;

BpalleHHs. yMeTb — U300paXkaTb OCHOBHBIE KPYTJIbIE T€JIa U BBITOIHATH PUCYHOK IO YCIOBHUIO 33JauH;
peliaTh 3aja4i Ha IOCTPOEHUE CEUEeHUH, BBIYUCIIEHNE JJIMH, PACCTOSHUMN, YIIIOB, TUIOIIAACH. 2-3
®opmupoBanue: OK 02, OK 03, OK 04, JIP 4.
CoaepixaHue y4yeOHOro MaTepuaJa:
unuaap u konyc. OcHOBaHME, BBICOTa, 00OKOBas MOBEPXHOCTh, 00 pa3ylomias, pa3BepTKa. 2
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YceueHHbIN KOHYC.

Iap u cdepa, ux ceuenus. KacarenpHas miockocTs K chepe.

IHpaxkmuueckoe 3anamue Ne 35.
YpaBHEHUE OKPYKHOCTH, CHEphI, INIOCKOCTH.

Ilpakmuueckoe 3anamue Ne 36.
Pemenue 3aau no reme: «Tena ¥ MOBEPXHOCTH BPAILICHUSI.

Tema 2.3.3
HN3mepeHus B reoMeTpuu.

B pe3yabTare u3ydyeHusi TeMbl 00y4arOUIUiiCs JOJIKEH:

3HATh - (HOPMYIIBI JIJIsl BRIYUCIICHUS TUIOMIAIel TIOBEPXHOCTEH MHOTOTPAHHUKOB U TEll
BpalleHus; GopMyIbl IepUuMeTpa U IUIOHIaId MHOTOYTOJIbHUKOB, TeopeMy [Iudaropa, mousTus
TPUTOHOMETPUYECKHUX (PYHKIIUH;

yMeTb — peliath 3a/1a4i Ha BHIYUCIICHHE IJIOMAACH MIOCKUX (QUTYp ¢ TPUMEHEHUEM
COOTBETCTBYIOUINX (POPMYI U (PaKTOB U3 IUIAHUMETPHH;, PEIIaTh 3aja4d Ha IpUMEHEHHE (HOopMyIT
BBIUHCIICHHS] 00bEMOB; pelliaTh 3a7aud Ha BBIYMCIICHUE TUIOIIA e TOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEI..

®opmupoBanme: OK 02, OK 03, OK 04, JIP 4.

Coaep:kaHue yueOHOro MarepuaJa:
@opMyJIbl 1JIs1 BBIYUCIEHHUS II0IIA1€ MOBEPXHOCTEH MHOTOTPAHHUKOB U KPYTJIBIX TEJl.
Peienue 3anay.

2-3

Ilpakmuueckoe 3anamue Ne 37.
Pemenue 3a7a4y Ha BRIYMCIIEHHE IO TOBEPXHOCTH NPOCTPAHCTBEHHBIX TEJ.

O06001IeHrEe 3HAHNI.

KonTtpoJsbHnas padora Ne 4.

PA3JIEJI 3. HAYAJIA MATEMATHYECKOI'O AHAJIM3A

40

Tema 3.1.
IMocaenoBaTe/ IbHOCTH.
Mpenen
MOCJIe0BATEeIbHOCTH.

B pe3yabTare udyueHusi TeMbl 00YYAKOIIHUIICS JOJIKEH:

3HATH - TIOHATHEM YHCIOBOM MOCIE0BATEIHLHOCTH, CIIOCOOBI €€ 3aJaHusl, BEIYUCIICHUS €€
4JIeHOB; (POPMYIIBI CYMMBI OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM MTPOTPECCUU;

YMeTb — BBIUUCIISATH WICHBI YUCIOBOM MOCIIEIOBATEILHOCTH; BBIUUCISATH CyMMBI OECKOHEUHO
yOBIBaIOIIEH reOMEeTPUIECKON POrPECCUy; periaTh 3aJaqyu.

®opmuposanme: OK 02, OK 03, OK 04, JIP 4.

Coaep:xkanue yueOHOro MarepuaJa:
ITocnenosarenpaocTr. CrIoCOOBI 3aaHNUSI U CBOMCTBA YMCJIOBBIX IIOCIIEN0BATEIHHOCTEH.
[TonsiTue o mpeaene nociae0BaTeIbHOCTH.

IHpakmuueckoe 3anamue Ne 38.
YucnoBas MoclieI0BaTeIbHOCTh, CIIOCOOBI €€ 3a/1aHUs, BRIYUCICHHS YJIECHOB IOCIE0 -
BaTenbHOCTH. [Ipenen mocie0BaTeIbHOCTH.
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Ilpakmuueckoe 3anamue Ne 39.
CymMmupoBaHue  mocieaoBaTelbHOCTEeH. beckoHeduHo  yObIBaromias reoMeTpuueckas
MIPOTPECCHS U €€ CyMMa.

Tema 3.2.
IIpousBoaHasi pyHKkuMU

B pesyabrare nyueHust TeMbl 00y4arOIMiics 10JIZKEeH:

3HATh - MEXAHWYECKUH M F€OMETPUYECKUI CMBICI IPOM3BOIHON; AJITOPUTMA BBIYHUCIICHUS
MIPOU3BOIHOM Ha MPUMEPE BBIUMCIICHUSI MTHOBEHHOW CKOPOCTH M YIIIOBOTO KOA(PPHUIIMEHTA
KacaTeJbHOU; TaOIMIly IPOU3BOAHBIX 3JIEMEHTAPHBIX (YHKLUH; IpaBUIIa BBIYUCICHUS
IIPOU3BOJIHBIX;

yYMeTb — BBIYUCIIATH IPOU3BOAHbIE (DYHKIIMH; HAXOAUTh IPOMEXKYTKH BO3pacTaHUs U yObIBaHUS,
TOYKH SKCTPEMyMa; BEIYUCIISATH HaOOJIbIIee M HAUMEHbIIIee 3HaYeHUs (DYHKIUU; TIPOBOJUTH
ucciieloBaHie (QyHKIMH.- 03HAKOMJICHHE C TIOHATHEM IPOU3BOIHON; IPUMEHSTh IPOU3BOIHYIO
JUIS PEIlIeHNUs 3a]1a4: COCTaBJIIEHNE YPaBHEHUS KacaTeJIbHOM B O0IIEM BU/JIE, HAXOKICHHUE
HauOO0JIbIIEr0, HAUMEHBILET0 3HAUEHHSI ¥ Ha HaX0XKJICHUE TOYEK IKCTPEMYMa, IPOMEKYTKOB
BO3pacTaHUs U yObIBaHUS PYHKIIMH; HUCCIEIOBAHUS QYHKIIUHU.

®opmupoBanue: OK 02, OK 3, JIP 4.
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Coaepixanue yueOHOro MaTepuaJa:
ITpousBonnas. [lonsarue o mpousBoaHOM QyHKIIMHU, €€ TeOMETPUUYECKUN U GUBNYECKUIN CMBICI.

[Tpon3BOHBIE OCHOBHBIX 3JIEMEHTAPHBIX (YHKITUH.

Ilpakmuueckoe 3anamue Ne 40.
Briuucnenue IMPpOU3BOOHBIX.

Ilpakmuueckoe 3anamue Ne 41.
[IpaBuna u popmynsl nuddepeHurnpoBanus, TabIUIA TPOU3BOTHBIX AIEMEHTAPHBIX

GbyHKIU.

Ilpakmuueckoe 3anamue Ne 42.
YpaBHeHHE KacaTelabHOUN K rpaduKy QyHKIMH.

[IpumeHeHue MPOU3BOIHON K UCCIEAOBAHUIO (DYHKIIUN U MOCTPOEHUIO TpaUKOB.
Ilpakmuueckoe 3anamue Ne 43.
HccnenoBanne GyHKINMU ¢ TOMOIIBIO Tpon3BoaHOMU. [TocTpoenue rpadukos.

[Ipumeps! UCITOAB30BAHUS IPOU3BOTHOM JUISI HAXOXKCHHUS HAMIYYIIEro PENICHHS B
NPUKJIAJAHBIX 3a7ja4aXx. Bropas nmpousBojiHas, ee reOMeTpUYecKuil 1 GU3NUECKHI CMBICI.

IHpaxkmuueckoe 3anamue Ne 44.
Haxoxaenne HanOoibIIero, HAMMEHBIIET0 3HAYEHUS U SKCTPEMAaIbHBIX 3HaAUCHUH (YHKIIHH.

O060011IeHEe 3HAHNI.

KonTtpoabnas pa6ora Ne 5.
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Tema 3.3 B pe3yabTare u3yueHusi TeMbl 00YYAKOIIHIACS TOJIKEH: 16
HHuTrerpaJ u ero yYMeTb — BBEIYUCIIATH IEpBOOOpa3Hble PYHKINI; BBIYUCIATH IUIOMIAb KPUBOIUHEHHON
NpUMeHeHue Tpaneuuy; pelarh 3aJa4d Ha CBsI3b IEPBOOOPA3HON U ee MPOM3BOIHONW HAXOAUTh MPOCThIE 2-3
HEOIpeIe/IEHHbIE MHTETPaJIbl; HAXOJAUTh IPOCTHIE OIPEEICHHBIE MHTETPAJIBL, PELIaTh 3aaun
Ha IPUMEHEHHUE UHTErpaja JIjs BRIYUCICHUS (PU3HUUECKUX BEIMYUH U IJIOL[a/Iel KPUBOJIUHEHHOM
Tparneuuy;
3HATh - TAOJIMIly U ITPaBUJIa BBIUMCIICHUSI IEPBOOOPA3HBIX; (OPMYITY BHIUMCICHUS TUIOIIA TN
KPUBOJIMHEWHON Tpamnelnuy; MOHATHE HEONPEAEIIEHHOr0 MHTErpaia; IpaBuia BbIYMCICHUS
HEOIpeeIEHHOT0 UHTErpaa; MOHATHUS ONPEAEICHHOIO U HEOIPEIETICHHOIO HHTETpaia;
CHIOCOOBI BBIYHCIICHUS ONPEACICHHOr0 HHTerpaina; Teopemy HproTona — JleiiOHMIA.
®opmupoBanue: OK 02, OK 3, JIP 4.
Coaepixanue yuyeOHOIro MaTepuaJa:
[Tonsitue uHTErpana u neppoodpaznoi. Teopema Hprorona—JleitbHuma. 2
[IpaBuia BeIYMCICHHS IEPBOOOPA3HOM.
Ilpakmuueckoe 3anamue Ne 45.
Boruncnenue nepBooOpasHoi i JaHHON (QYHKIUU.
[IpuMenenune nnTerpaia AJis HaXOXKJECHUS UIONIAAN KPUBOJIWHEHHOM Tpaneuu. 2 2
Ilpakmuueckoe 3anamue Ne 46.
Brruuciienue miomaaei miockux Guryp ¢ moMoupo HHTerpaa.
Ilpakmuueckoe 3anamue Ne 47.
[TpuMeHeHne nHTerpasa K BbIYUCICHUI0 (PU3NYECKUX BETUYHH.
Ilpakmuueckoe 3anamue Ne 48.
[IpuMeHeHne nHTerpana K BoIYMCIECHUIO TUIONA U OBEPXHOCTH BpallEHUS.
Ilpakmuueckoe 3anamue Ne 49. BoluriciieHue MHTErPAJIOB.
O600111eH1Ee 3HaHUM. 1
KonTtpoJsbHas pabora Ne6. 1
PA3JEJI 4. KOMBUHATOPUKA, CTATUCTHUKA M TEOPHUS BEPOSITHOCTEI. 30
Tema 4.1. B pesyabTare ndyueHust TeMbl 00y4YalOIIMICS HOJIKEH: 10
KomOunaropuka 3HATh - IpaBUJIa KOMOMHATOPUKH U IPUMEHEHUE TIPU PellIeHUH KOMOWHATOPHBIX 3ajay;
MOHATHUS KOMOMHATOPUKU: pa3MeIleHUe, COUETaHue, IEPeCTaHOBKA U (POPMYJIBI I UX
BBIUHCIICHUS; POPMYJIBI ISl BBIYMCIIEHUS pa3MeIlleHUH, IEPECTAaHOBOK U COYETAHUM MTPH
pemennu 3a1a4; O6unom HeroTona u TpeyronsHuk Ilackans;
yMeTb — petiaTb KOMOMHATOPHBIE 3a7]aui METOIOM repedopa 1 MO MPaBUIly YMHOKEHUS;
pelaTh MpakTUYECKHUE 33JJau C UCTI0Ib30BAHNEM MOHATUN U MTPaBUI KOMOMHATOPUKHU. 2-3

®opmupoBanue: OK 01, OK 02, OK 3, OK 4, JIP 4
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Cooeprcanue yueonozo mamepuana:

OcHoBHbIE TOHATHS KoMOMHAaTOpHKH. [lofcueT uncna nepecTaHoBOK, pa3MeIeHU, COUeTaHU .

IHpaxkmuueckoe 3anamue Ne 50.
[Ipumenenue GopMyit Jist BBIYUCICHUS pa3MEIIeHH, IEPEeCTaHOBOK U COYETAHHUI MPHU
peLIeHUN 3a1a4.

Ilpakmuueckoe 3anamue Ne 51.
Pemenue 3amad Ha nepeboOp BapraHTOB.

®opmyna 6uHoma Hprotona. CBoiicTBa OMHOMHHANBHBIX KO3 puureHToB. TpeyroibHUK
ITackans.

Ilpakmuueckoe 3anamue Ne 52.
Pemenune npakTHYecKuX 3a7a4 C UCIIOJb30BAHUEM MOHATUN M MPaBUJI KOMOWHATOPHUKH.

Tema 4.2
Cayuyaiinble BeJIHYMHBI.
YacroTa 1 BepOATHOCTH

cOOBITHIA.

B pe3yabTare u3yueHusi TeMbl 00YYAKOIIHIICS JOIKEH:

3HATD - IOHATHS BEPOSITHOCTU COOBITUMN, YCIOBHOM BEPOSITHOCTH;
YMeThb — PeIIaTh 33/1a4u Ha BBIYUCIICHUE BEPOSITHOCTEH COOBITHIA.
dopmupoBanme: OK 01, OK 02, OK 3, OK 4, JIP 4.

10

Conep:xanue y4eOHOro MaTepuasa:
CoObITHE, BEpOSITHOCTH COOBITHS, CIIOKEHNE U YMHOXKEHUE BeposiTHocTel. Kinaccuueckoe
OIpeJIeIEHUE BEPOSITHOCTH.

Ilpakmuueckoe 3anamue Ne 53.
Pemenne 3a1a4y Ha onpe/iesieHrne BEPOSITHOCTH COOBITHI.

TeopeMsl CII0KEHUSI 1 YMHOKEHHS BEPOSATHOCTEH.

Ilpakmuueckoe 3anamue Ne 54.
Pemenue 3a/1a4 Ha CJIOKEHHE M YMHOXXEHHUE BEPOSITHOCTEH.

IIpakTnyeckoe 3ansaTue Ne 55.
BeposiTHOCTh nosiBiIeHUST XOTs ObI 0JJHOTO cOOBbITH. DOpMmMyIia MOJHONW BEPOSITHOCTH.

Tema 4.3
JluckperHasi
clIy4yaHas BeIHYUHA
U e€ YMCJI0BbIe
XapaKTepUCTUKH

B pesyabTare ndyueHust TeMbl 00y4arOIMICS TOJIZKEH:

3HATh - IOHATUE JUCKPETHOM CIIydallHON BEJIMYUHBL, 3aKOH PacIpeIeIeHuUs;
yMeThb — peliaTh 3a1a4y Ha ONPEACIICHUE CIIy4alilHON BEJIUYUHBI.
®dopmuposanme: OK 01, OK 02, OK 3, OK 04, JIP 4.

Coaeprxanue yuyeOHOro MmaTepuaJa:
CrnyuaitHas BennuuHa. JIucKkpeTHas ciydaiiHasi BeIM4YrHa. 3aKOH pacripeiesieHus U QyHKIIUS
pacnpeesieHus: BEpOTHOCTEN.

2-3

IlIpakmuueckoe 3anamue Ne 56.
Pemenue npakTuyeckux 3a/1a4 Ha HaX0XJACHUE MAaTEMaTUYECKOTO OXKHUAAHUS, JUCTIEPCUU
CIIy4alHOM BEJIMYHHBI.
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PA3JIEJI S. IOBTOPEHHME.

IToBTOpEHHE B pe3yabTare u3yyeHusi TeMbl 00y4aIOUIMICS TOJKEH: 6 2-3
3HATH - [IOHATHE IIpeiesia, MPOU3BOIHON ((PU3NUECKUN U TEOMETPUUYECKUN CMBICI),
I1EpBOOOPA3HOM, OIIPEJIETICHHOTO M HEONIPEEIEHHOTO UHTETPaJIa.; [IOHATUS MHOTOTPAHHUKOB U
KpYTJIbIX TE;
yMeTb — peliaTh 3a7a4d 10 CTEPEOMETPHH; BEIUUCIIATH IIPOU3BOJHBIE U IIEPBOOOpa3HbIE,
MHTETpabl U NMPeAeIbl; HAXOIUTh KOPHU U JIOTapU(PMBI.
dopmupoBanue: OK 02, OK 03, OK 04, JIP 4.
Conep:kanue y4yeOHOIro MaTepuaJa:
Ilpakmuueckoe 3anamue Ne 57.
Koopaunats! 1 BekTOpbl. MHOTOTpaHHHUKY M KPYTIIbIE TEJA.
Ilpakmuueckoe 3anamue Ne 58.
Kopnu, crenenu, gorapudmel. [IpumeHenne npousBoaHoM ist perienus 3aaad. [leppoodbpaznas
Y MHTETpaJl.
IToka3arenbHble, JoTapuPMUYECKIE, TPUTOHOMETPUYECKIE YPAaBHEHUS M HEPABEHCTBA. 2 2
Bcero 3a 4 cemecTp: 132
TEOPETUYECKHUE 3aHATHUS 64
NPAKTUYECKHUE 3aHSATHSI 68
O0bem o0pa3oBaTe/IbHOI HATPY3KH 234
Bcero: TeopeTnueckux 3aHATHI 118
NMPAKTHYECKHUX 3AHATHH 116
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2.3 XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUYEBHOM AESITEJIbHOCTH

OBYYAIOIIUXCH
Conep:xkanme XapakTepUCTHKA OCHOBHBIX BH/IOB J1€ITEJIbHOCTH CTY/I€HTOB
00y4YeHus (Ha ypoBHe Yy4eOHBIX JeiCTBHII)
BBenenue O3HakOMJIEHHE C POJIBI0O MaTeMaTHKM B HayKe, TEXHHUKE,

SKOHOMHUKE, WH(POPMALIMOHHBIX TEXHOJOTHSAX U MPaKTUUECKOU
nesitenbHOCTU. O3HAKOMIIEHHUE C IEJSIMU U 3aJlayaMH U3y4CeHHUS
MaTeMmaTHku npu ocBoenuu npodeccuit CIIO u cnenuanbHOCTEH
CIIO

AJITEBPA

PazBuTHe NOHATHSA
0 YHucJje

BrimonHenue apuMETHYSCKMX JCHCTBUM HaJ  YHCJIAMH,
couyeTasi yCTHbIE U TUCbMEHHBIEC TPUEMBI.

Haxoxnenune MPHOTHIKCHHBIX 3HAUYCHUH BEJIMYNH u
MOTPEITHOCTEH BBIYMCICHUN (aOCONIOTHOW W OTHOCHTEIIBHOM);
CpaBHEHHE YHCJIOBBIX BBIPAXKCHUM.

Haxoxnenne omuOOK B mpeoOpa3oBaHHMSAX W BBIYUCICHUIX
(OTHOCHUTCSI KO BCEM MYHKTaM MPOTPaAMMBI)

Kopuu, crenenu,
Jorapu¢mbl

O3HaKOMJIEHUE C MOHATUEM KOPHS N-il CTENEeHU, CBOMCTBAMHU
panuKaaoB U MPaBUIIAMU CPABHEHUS KOPHEH.

@opMyJIUPOBAHUE OINPEAECICHUS KOPHS U CBOWCTB KOPHEH.
Brruuciienne U CpaBHEHHE KOPHEH, BBIIIOJHEHHUE IPUKUIKU
3HaueHus KopHsA. [Ipeo6pazoBanme YUCIOBBIX U OYKBEHHBIX
BBIPAXKEHUH, COJEPKAIINUX PATUKAIBI.

Brinmonnenue pacyetoB no Gpopmynam, coaepKaiuM pagauKabl,
OCYIIECTBJISASI HEOOXOJUMbIE€ TOJACTAHOBKHU U PEOOpPa30OBaHUS.
OnpeneneHne paBHOCUIBHOCTU BBIPAXXEHUH € paJUKaJIaMU.
Pemenue nppanmoHalbHBIX ypaBHEHUH.

O3HaKOMIJIEHHE C IOHATUEM CTENEHHU C AECHCTBUTEIBHBIM
ITOKAa3aTeeM.

HaxoxneHue 3Ha4eHUN CTENIEHU, UCIIOIB3YS IIPU
HEOOXO0JMMOCTH UHCTPYMEHTAJIbHBIE CPEICTBA.
3anucbIBaHUE KOPHS N-i CTENEeHN B BUJE CTENEHHU C IPOOHBIM
MmokaszaTesieM U Hao0opoT.

dopmynupoBaHUE CBOWCTB CTENIEHEN. BbIunciieHUe CTeneHen ¢
palMOHaIbHBIM I10KA3aTEJIEM, BBIIIOJIHEHNE IPUKUIKU 3HAYCHUS
CTEIEHU, CPABHEHUE CTECIICHEH.

[IpeoOGpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKECHU,
coJlepKallluX CTEIEHU, IPUMEHsS CBOMCTBA. Pemenue
ITOKa3aTeJIbHbIX YPABHEHUH.

O3HakoMJIEHHE C IPUMEHEHUEM KOPHEN U CTENEHEH Npu
BBIUYMCIICHUH CPEIAHUX, AEIEHUHN OTPE3Ka B «30J0TOM CEUEHHN).
Pemenne npukiIagHbIX 3a7a4 Ha CI0KHBIE MPOLEHTHI

IIpeoOopa3oBanmue
ajredpamyecKmux
BbIpaKeHU i

Brimonnenune mnpeoOpa3oBaHUN  BBIpAKEHUN, MNpPUMEHEHHUE
dbopmyl, CBA3aHHBIX CO CBOMCTBAMHU CTENEHEH U jorapudmos.
Onpenenenune obnactu JOITYCTUMBIX 3HA4YEHUUN
JoTapu(pMUUECKOTO BbIpaxeHus. PemieHue morapupMuuecKux
YpaBHEHHII.

OCHOBBI TPUTOHOMETPUHA

OcCHOBHBIC MOHATHUSA

I/IsyquHe paauaHHOTO METOAA U3MCPCHHUA YIJIOB BpallCHHA H
WX CBSI3W C rpaaycHod mepoil. M3o0paxeHue yriioB BpamieHUs
Ha OKPYXHOCTH, COOTHECCCHHUC BCIINYUHBI yria C €ro
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PACIOJI0KEHHUEM. dopmynupoBaHuUE omnpeeIeHUu
TPUTOHOMETPUUECKUX (DYHKIUN Il yTIOB MOBOPOTAa U OCTPHIX

VIJIOB TPSMOYTrOJBHOTO TPEYroibHUKA ¥ OOBSICHEHHE WX
B3aMMOCBS3H.
OcHOBHbBIE [IpuMeHeHUE OCHOBHBIX TPUTOHOMETPUYECKHX TOXKJAECTB JJIs
TPUTOHOMETPHYECKHE | BEIYUCICHUS 3HAYEHUH TPUTOHOMETPUYECKHX (YHKIUNA TIO
TOK/1eCTBA OJHON U3 HUX
IIpeoOpa3zoBanus N3ydyenue OCHOBHBIX (OpMYyI TPUTOHOMETPHUHU: (HOPMYIBI
npocTeimmx CIIOKEHHUS, YABOCHUS, npeoOpa3oBaHus CYMMBI
TPUTOHOMETPHYECKHX | TPUTOHOMETPUUECKHUX byHKIHII B MPOU3BEICHUE u
BbIpaKeH Uit NpOU3BEACHUSI B CYMMY U TPUMEHEHHE INIpU BBIYHCICHHUU
3HAYCHUS TPUTOHOMETPUUECKOTO BRIPAKEHHUS U YIPOLISHUS €ro.
O3HakOMJICHME CO CBOHCTBAMH CHMMETPUHU TOYEK Ha
CAUHUYIHON OKPYKHOCTH U MIPUMEHECHUE UX JJIS BBIBOJA GOPMYIT
PUBEICHUS
Ipocreiimme Pemene mo donmviaM W TNUTOHOMETNUYECKOMY KPYTY

TPUTOHOMETPHUIECCKHEC
YPaAaBHEHUSA U

MIPOCTEUINNX TPUTOHOMETPHUUYECKUX YPAaBHECHUM.
[Ipumenenue 001Mx METOI0B peueHus YpaBHEHUI
(mpuBencHHE K JMHEHWHOMY, KBaJpaTHOMY, METOJ Pa3JIOKCHUS

Hepasencmea ’,
Ha  MHOXHTEIM, 3aMCHBI IIEPEMEHHOI) MNpU  pPCIICHUHU
TPUTOHOMETPUUYECKUX YpaBHEHUN. YMEHHE OTMeYaTh Ha Kpyre
pemIeHNs MPOCTEUIINX TPUTOHOMETPUISCKUX HEPABCHCTB

APKCHHYC, O3HaKOMJICHHE C TIOHSATHEM OOpPaTHBIX TPUTOHOMETPHUUECKHUX

apKKOCHHYC, GyHKIUH.

APKTAHI¢HC YU CJIa

W3ydenue onpeneneHuil apkCUHyca, apKKOCUHYCa, apKTaHTeHca
qucna, (HOpMyIHpOBaHHE WX, H300paKEHHE HA CIMHUYHOU
OKPY>XKHOCTH, MIPUMEHEHHE NPHU PEIICHUH YpaBHEHUM

®YHKIMH, X CBOMCTBA U TPA®UKH

DyHKIHUH.
ITousitue o
HeNpPepPbIBHOCTH

Gysxkuun

O3HakoMJIEHME C TIOHATHEM IEPEMEHHOH, NpUMepamu
3aBUCUMOCTEN MEXIY IEPEMEHHBIMH.
O3HakomyleHME ¢  TOHATHEM  rpaduka,  oOmnpeleseHue

NPUHAIJIEKHOCTH TOYKH Tpaduky ¢ynkuuu. OnpeneneHue Imo
dbopmyne mpocrteiiieil 3aBUCMMOCTH, BHUAa ee rpaduxka.
Bripaxkenue no ¢popmyiie 0JJHOM epeMeHHON uepe3 Apyrue.
O3HakomileHHE ¢ ompeneleHueM GyHKIUU, GopMyIupoBaHHE
ero. Haxoxaenue obGiactu ompeneieHus U 00JacTU 3HAYCHUU
byHKINHU

CgoiicTBa PyHKIIHH.
I'paduueckasi uuTEp-
nperanus. [Ipumepsbl
(pyHKUMOHANBHBIX 3a-
BHCUMOCTEH B
peaJIbHBIX Npoueccax
U SIBJICHUAX

O3HakoMIIeHHE ¢ TpUMepaMu (QYHKIIMOHAIbHBIX 3aBUCUMOCT €1
B peaJbHBIX MPOLIECCAX U3 CMEKHBIX TUCLUILIMH.
O3HaKOMJIEHHE C I0KA3aTEIbHBIMHU PACCYXACHUSIMH HEKOTOPBIX
CBOWCTB JTUHEWHON U KBaApaTHUHON (PyHKIIUN, MpOBEICHUE
WCCIIeIOBAHUS JTUHEHHOM, KYCOUHO-TUHEWHOU, TPOOHO-
JTUHEHHOU M KBaJApaTUYHOU QYHKIUH, TOCTPOCHUE UX TPaUKOB.
[Toctpoenue u urenue rpadpukoB pynkuuit. MccnenoBanue
byHKIHH.

CocTaBieHrue BUI0B QYHKIMH 110 JTaHHOMY YCJIOBHUIO, PELICHHE
3a7la4 Ha YKCTpeMyM. BrinonHenue npeodpazoBanuii rpaduka
byHKIIUH

Oo6parHbie pyHKUMH

W3yuenne nouamusi obpamuou ¢pyHkyuu, onpeneieHne BUIa u
nocmpoerue epaguxa oopamuoil GYyHKYuU, HaxoxncoeHue ee
obnacmu onpeoenenus u ooaacmu 3navenuti. llpumeHenmne
CBOWCTB (DYHKIMI IPH MCCICAOBAHUM YPABHEHUM U PEIICHUHU
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3a/1a4y Ha SKcTpeMyM. O3HAKOMJIEHUE C TIOHATHUEM CJIOKHOM
byHKIHN

CTteneHHbIE,
noka3arejbHbIE,
JgorapupmMmudecKkue u
TPUTOHOMETPHUYECKHUE
dyukuuun. OdparHbie
TPUTOHOMETpPUYECKHUE
byHkuumn

Brluncnenue 3HaveHuil GYyHKOME 1O 3HAYEHUIO apryMeHTa.
Omnpenenenue TOJOXKEHHUS TOYKM Ha Tpaduke 1O ee
KOOpJIMHATaM U HA000pOT.

Hcnonbp3oBaHue CBOWCTB (YHKLIHH IJIsI CpPaBHCHUS 3HAYCHUU
creneneil u norapudmos. [loctpoeHue rpa@ukoB CTENEHHBIX U
norapumuueckux GyHKIUM.

Pemienvne moka3aTenbHBIX U JOTapu(MHUYECKUX YypaBHEHUU U
HEPaBEHCTB MO U3BECTHBIM AJITOPUTMAaM.

O3HaKOMJIEHHE C TIOHSATUEM HEINPEPBIBHON NEPUOANYECKON
byakuuu, GOpMyIMpOBAaHHE CBOWCTB CHHYCa M KOCHHYCA,
MOCTPOCHHUE UX TPAPUKOB.

O3HakoOMJIEHHE C TIOHSTHEM TapMOHUYECKUX KOJICOAaHUN U
npuMepaMH TapMOHHMYECKUX  KoJeOaHWl s ONMHCaHus
POIECCOB B (hU3UKE U IPYTUX 00IACTAX 3HAHUS.

O3HakoMJIeHUE C T[IOHATUEM pPa3pblBHOW NEPHOAUYECKOMN
byHkiuu, GopmMyIMpoBaHUE CBOWCTB TaHT€HCAa M KOTAaHTEHCA,
MOCTPOCHHUE UX TPAPUKOB.

[IpumeHeHue CBOWCTB (QYHKIUA I CPaBHCHUS 3HAYCHUH
TPUTOHOMETPUUECKUX (DYHKIUH, pEHICHUS] TPUTOHOMETPUUECKHUX
ypaBHEHHUII. Ilocmpoenue epaguxos 0bpammbix
MPULOHOMEMPULECKUX PYHKYULl U onpedeieHue no 2pauxam ux
ceoticms. BrimonHenne npeodpa3zoBanus rpa)uKkoB.

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

IHocaenoBaTeIbHOCTH

O3HakoMJIEHUE C TOHATHUEM YHCIOBOW MOCIEJOBATEIbHOCTH,
crocob6amu ee 3aJlaHusl, BBIYUCICHUSIMU €€ YJICHOB.
Os3nakomaenue ¢ noHAmMuUeM npeoeid nocied08amerbHoCmu.
O3HaKOMJIEHHE C BBIYUCIEHUEM CYyMMbl O€CKOHEYHOTO
YHCJIOBOTO psifia Ha IPUMEpPE BHIUMCIEHUSI CYMMbl OECKOHEYHO
yObIBarolel reOMeTPUUECKON MPOrPECCUH.

Pemenue 3ana4 Ha npuMeHeHrne GOPMYIIbl CYMMbl OECKOHEYHO
yOBIBarONIel TeOMETPUUECKON MPOrPECCUM.

IlpousBoaHas u
ee IpUMeHeHune

O3HakoOMJIEHUE C TOHATUEM IPOU3BOJHOM.

N3yuenue u GopMynnpoBaHue ee MEXaHUUECKOTO U
FeOMETPUYECKOr0 CMbICIa, U3YYEHHUE aIrOPUTMA BHIYUCICHUS
IIPOU3BOJIHON Ha MPUMEPE BHIYUCIECHUS MTHOBEHHONW CKOPOCTH U
yriaoBoro Kod3(huimeHTa KacaTeabHOM.

CocraBieHue ypaBHEHHUs KacaTeJIbHOU B 001IeM BU/E.
VYcBoenue npasuil 1uddepeHuupoBaHus, TaOIHIbI
MPOU3BOJAHBIX JIEMEHTAPHBIX DYHKIUHA, TPUMEHEHHE IS
nuddepeHunpoBanus GyHKIUN, COCTABICHUS YpaBHEHUS
KacaTeJIbHOM.

N3yueHue TeopeM O CBSI3U CBOMCTB (QYHKIIMU U TPOU3BOIHOM,
bopMyIHpPOBKA HX.

[IpoBeneHne ¢ MOMOIIBIO MPOU3BOIHON UCCIEAOBAHUS
byHKIMH, 3aJaHHON OopMyYITON.

VYcraHoBieHHE CBSI3U CBOMCTB (DYHKIIMU U MPOU3BOJHOM MO UX
rpadukam.

[TpuMeHeHne NPOU3BOAHOM AJIsl pelIeHUs 3a7ad HAa HAXO0XKIEHUE
Han0O0JIbIIEr0, HAMMEHBIIETO 3HAYEHUS M HAa HaXO0XKACHUE
IKCTpEMyMa
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IlepBooOpa3uas
U HHTerpaJ

O3HakOMJICHUE C MTOHATHEM HHTETpasa U IepBOOOPa3HOA.
W3yueHne nmpaBuiia BEIYUCICHUS IEPBOOOPA3ZHON U TEOPEMBI
Hpiorona— JleitbHuna.

Pemienue 3a1a4 Ha CBSI3b IEpBOOOPA3HON U €€ TPOU3BOTHOM,
BbIUKCIIEHHUE IepBOOOPa3HOM sl JaHHOW (QYHKLIHU.
Pemenue 3a1a4 Ha NpUMEHEHNUE UHTETpasa 1Sl BBIUUCIEHUS
bU3nYeCKUX BEJIMYUH U IJIOMIaJeH.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHuUs U
CHCTEeMbl YPABHEHMH.
HepaBencTBa n
CHCTeMbl HEPABEHCTB
¢ AByMs
nepeMeHHbIMH

O3HaKOMJIEHUE C IPOCTEHUIINMU CBEACHUSAMU O KOPHSX
anre0pandecKux ypaBHEHUU, MOHITUSIMHU UCCIEIOBAHUS
YPaBHEHUU U CUCTEM YpPaBHEHUI.

N3ydyeHune Teopun paBHOCUIBHOCTU YPAaBHEHUU U €€
npuMeHeHusd. [loBTopeHue 3anucu pemeHus cTaHIapTHBIX
ypaBHEHUH, MPUEMOB TpeoOpa30BaHUs YPaBHEHUH ISl CBEJICHUS
K CTaHJIapTHOMY YPaBHEHHUIO.

Pemenue pannoHanbHbIX, HPPALMOHAIBHBIX, TOKA3aTEIBHBIX U
TPUTOHOMETPUYECKUX YPAaBHEHUN U CUCTEM.

Hcmosnb30BaHNEe CBOUCTB U TPAPUKOB QYHKIIUMA JJIST pEIICHUS
ypaBHeHHH. [loBTOpEeHNE OCHOBHBIX MPUEMOB PELICHUS CUCTEM.

Pemenne ypaBHeHHH C MPUMEHEHUEM BCEX IPUEMOB
(pa3noxeHus Ha MHOXHUTENH, BBEJCHHUS HOBBIX HEU3BECTHBIX,
MIOJICTAHOBKH, I'pa)uueCcKOro METo/1a).

Pemenue cucteMm ypaBHEHUM ¢ MPUMEHEHUEM PA3IMYHBIX
crroco0oB. O3HaKOMIICHUE ¢ OOIIMMH BOIIPOCAMH PEIICHUS
HEPAaBEHCTB U HCMOJIb30BaHUE CBOUCTB U TpaduKOB GYyHKIUMA
MIpH pelIeHNH HepaBeHCTB. PelieHrne HepaBeHCTB U CUCTEM
HEPAaBEHCTB C MPUMEHEHUEM PAa3IMYHBIX CIIOCOOO0B.

[IpuMeHeHne MaTeMaTUUYECKUX METOJI0B JIJIsl pPelIeHUs
COJepKATeNbHBIX 3a/1au U3 Pa3TUUHBIX 00JacTeil HAyKU |
npakTuku. UHTEpnpeTupoBaHue pe3yabTaTOB C yUETOM
pealbHBIX OrPaHUYECHUN

3JIEMEHTHI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEH 1

CTATUCTHUKH

OcHoBHBIE MOHATHSA
KOMOMHATOPUKH

N3yuenue npaBuia KOMOMHATOPUKU U MPUMEHEHUE TIPU
peleHn KOMOMHATOPHBIX 3a/1a4.

Pemenne koMOMHATOPHBIX 3a71a4 METOJI0M mepedopa u 1mo
MpaBUJly YMHOKEHHUSA.

O3HakOMJIEHUE C TOHATUSAMHU KOMOUHATOPUKU:
pa3MEIICHUSIMH, COUCTAHUSIMHU, TepECTaHOBKAaMH U GOpMYJIaMHU
s uX BeraucieHusi. O0bsICHEHHE U TPUMEHEHHE POopMYyIT TSt
BBIUMCIICHUS Pa3MEILIECHUM, TEPECTAaHOBOK U COUETAHUM MpH
peuIeHUH 3aa4.

O3nakomiieHHEe ¢ OMHOMOM HbIOTOHA U TPEYroJIbHUKOM
[Tackand. Pemienne npakTHYECKUX 3a7a4 ¢ UCIOJIb30BAHUEM
TOHATUN U TIPaBUI KOMOUHATOPUKHU

JJieMeHTbl TEOPUH

N3ydeHne KI1acCU4ecKOro onpeeneHus BeposITHOCTH,

BEPOATHOCTEH CBOMCTB BEPOSTHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEM.
PaccmoTpenne npuMepoB BBIYMCIEHHS BEPOSITHOCTEM.
Pemrenue 3a1a4 Ha BHIYUCIIEHHUE BEPOSITHOCTEH COOBITUH
ITpencrasiaenne O3HakoOMIIEHHE C TPECTABICHUEM YHCIOBBIX JAHHBIX U UX

JAAHHBIX (TAa0JIHIIbI,
AUarpaMmbl, rpauKn)

XapakTepucTukaMmu. PerieHne mpakTUYEeCKUX 3a/1a4 Ha
00pabOTKy YHCIOBBIX JAHHBIX, BEBIYMCICHHE UX XapaKTePUCTHUK
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I'EOMETPHSA

IIpsiMble U MJI0CKOCTH
B IPOCTPAHCTBE

DopMyJIIMPOBKA U MPUBEJCHUE JOKA3aTEIbCTB IPU3HAKOB
B3aMMHOT'0 PACIOJIOKEHUS IPSAMBIX U IIIOCKOCTEN.
Pacno3naBaHue Ha yepTekKax U MOJENAX PA3JIMYHBIX CIIydaeB
B3aMMHOT'O PaCIOJIOKEHUS IPSAMBIX U INIOCKOCTEH,
apryMEHTUPOBAHUE CBOUX CYXJAeHU. DopMyIMpOBaHUE
OIpeJelIeHUH, IPU3HAKOB U CBOWCTB MapajjeabHbIX U
NEPIEHAUKYIAPHBIX INIOCKOCTEH, IBYIPAHHBIX U JIMHEHHBIX
yTJIOB.

BrinonHeHHe MOCTPOCHUS YIJIOB MEKAY IPAMBIMHU, NIPSIMOU U
IIOCKOCTBI0, MEXKIY IJIOCKOCTAMHU 110 ONIMCAHUIO U
pacno3HaBaHUE UX HA MOJEIAX.

[IpumeHeHnE NPU3HAKOB U CBOWCTB PACIOJI0KEHHUS NPAMBIX U
IUIOCKOCTEH MPU PELICHUH 3a/]ad.

N300pakeHne Ha puCyHKax U KOHCTPYUPOBAHHE HAa MOJEIAX
NEPIEHAUKYIAPOB U HAKJIOHHBIX K INIOCKOCTH, IPSMBIX,
[apaJIeJIbHBIX MIJIOCKOCTEH, YTJIOB MEXAY NPSIMOU U
IJIOCKOCTHIO0 U 0OOCHOBAHUE TOCTPOCHMUS.

Pemenue 3ana4 Ha BEIYMCIEHUE T€OMETPUYECKUX BEJIUYHH.
OnuceiBaHUE PACCTOAHUSA OT TOUKU A0 MIOCKOCTH, OT MPSIMOU
J10 IJIOCKOCTH, MEXKY INIOCKOCTSIMHU, MEXKIY
CKPEIIMBAIOIMMHUCA IPAMBIMH, MEXY IIPOU3BOJIbHBIMU
¢dburypamu B IpoCTPaHCTBE.

DopMyJIMPOBAHUE U JOKa3bIBAHUE OCHOBHBIX TEOPEM O
paccToAHUAX (TEOpEM CYyIIEeCTBOBAHUsI, CBOMCTBA).
N300paxenne Ha 4yeprekax M MOJACIAX PACCTOSIHUS H
o00ocHOBaHUE CBOUX CyxJeHUH. OmpejaesneHUe U BBIUUCICHHE
paccTossiHMN B npocTpaHcTBe. [IpuMeneHue Gopmyn u Teopem
IUIAHUMETPUU JUIS PELICHUS 3a1ay.

O3HakOMJIEHHE C MOHSITHEM MapaJJIEIbHOTO MPOEKTUPOBAHUSA
U ero cBoicTBaMH. Dopmynuposanue meopemvl O NIOWAOU
OpMO20HANLHOU NPOEKYUU MHO20Y20IbHUKA.

[IpumeneHue Teopun s 000CHOBAHMS MOCTPOSHUN U
BBIYMCIICHUI. APTYMEHTUPOBAHUE CBOUX CYXKJIEHHUH O
B3aMMHOM PAaCHOJI0KEHUH IPOCTPAHCTBEHHBIX QUryp

MHoOrorpaHHMKH

OnucaHue U XapaKTepPUCTUKA pa3IMYHBIX BUJIOB
MHOTI'OI'PAHHUKOB, IIEPEYUCIEHUE UX DJIEMEHTOB U CBOUCTB.
N3006paxeHre MHOTOTPAaHHUKOB U BBIIIOJHEHUE MOCTPOCHUS Ha
N300pKEHHUAX U MOJIEISIX MHOT'OTPAHHHUKOB.

Brruncnenne TMHEWHBIX 3JIEMEHTOB U YIJIOB B
MPOCTPAHCTBEHHBIX KOHPUTYpAIUIX, apTyMEHTUPOBAHUE
CBOUX CYXJEHHH. XapaKTepUCTUKA U U300paKEHUE CEUCHUS,
pazeepmku MHO202PAHHUKOG, BBIYUCIICHUE TLIOLANAeH
MMOBEPXHOCTEM.

[TocTpoenue npocTedmux ceueHuit Kyoa, Mpu3Mbl, TUPAMUIBL.
[Ipumenenue pakToOB U CBEJEHUHN U3 MIIAHUMETPHUU.
O3HakoOMJIEHHE C BUIaMU CUMMETPUI B IPOCTPAHCTBE,
dbopmynupoBaHUE ONIPENICICHUN U CBOMCTB. XapaKTepUCTHKA
CHUMMETPHUHU TEJI BPALIEHUS U MHOTOI'DAaHHUKOB.

[IpuMeHeHne CBOMCTB CHMMETPUH NP PELICHUHN 3a/a4d.
Hcnonp30Banne NpuoOpEeTEeHHBIX 3HAHUH JJIs1 UCCIIEIOBAHUS U
MOJIEJIMPOBAHUS HECIOXKHBIX 3a/1a4.
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I/I306pa}KeHI/IC OCHOBHBIX MHOTOI'PaHHHUKOB W BBIIIOJTHCHHEC
PHUCYHKOB IO YCJIOBUAM 3aa4

Tena
BpallleHUus

O3HakoMJICHHE C BHJAMH TeJ BpalieHus, (GOpMYyJIUPOBAHUE UX
OIpeaeIEHU U CBOUCTB.

dopMyIUpPOBAHUE TEOPEM O CEYEHHUHM Iapa IUIOCKOCThIO U
IIOCKOCTH, KacaTelIbHOU K cepe.

XapakTepucTuka W H300pakeHWe Tel BpalleHHs, HuX
pa3BepTKH, CEUCHUS.

Pemienue 3a7ad Ha MOCTPOEHHE CEUEHUMH, BBIYMCICHUE JIUH,
paccTosiHuiM, yriaoB, ruiomanei. [IpoBeneHne aoKa3zaTeIbHBIX
paccyXJIeHUN IpU PEIICHUHU 3a]1ay.

[IpumeHeHne CBOMCTB CHUMMETPUM NpPU PEUIEHUH 3aj1ay Ha
TeJia BpallleHUs, KOMOMHAIIUIO TEJ.

N300paxkeHne OCHOBHBIX KPYIJIBIX T€J U BBITTOJHEHHUE
pUCYHKa IO YCIOBHUIO 3a/1a4u

H3mepenus B
reoMeTpuu

O3HakoOMJIEHHE C NOHITUIMH IJIOIIAAU U 00beMa, aKCHOMaMU
M CBOMCTBaMH.

Pemrenure 3aa4 Ha BRIYMCICHHE TUIOMAICH TIOCKUX QHUTYD ¢
MIPUMEHEHUEM COOTBETCTBYIOIIUX (HOpMYI U PaKTOB HU3
mraHuMeTpuu. M3ydeHue TeopeM 0 BEIYMCICHHN 00BEMOB
MPOCTPAHCTBEHHBIX TEJ, PEIICHUE 3a/1a4 Ha IPUMEHCHHUE
(dhopmyn BeuMcieHUs 00beMoB. M3ydenue hopmy ais
BBIYMCIICHUS TLIOIIACH MTOBEPXHOCTEH MHOTOIPAHHHUKOB U TeJl
BpaIllcHUS.

O3HakoMJIEHHE C METOJOM BBIUMCIICHUS TIOMIAgN
MoBepXHOCTH cephl. Penienue 3a1a4 Ha BIYUCICHUE
TJI0IIae MTOBEPXHOCTH NPOCTPAHCTBEHHBIX TEJ

Koopaunarsl
H BEKTOPbI

O3HakoMJIEHHE ¢ TOHATHEM BeKTopa. M3yueHune nexkapToBoi
CHUCTEMBI KOOPAUHAT B IPOCTPAHCTBE, IOCTPOEHUE T10
3aJlaHHBIM KOOPAMUHATAM TOYEK U IUIOCKOCTEH, HAXO0XKICHUE
KOOPAMHAT TOYEK.

Haxoxnenue ypaBHeHUN OKPYKHOCTH, C(epbl, MIOCKOCTH.
Brruucienue pacCTOSHUN MEXIY TOUKAMH.

N3yueHne cBOMCTB BEKTOPHBIX BEJIIMYUH, IPABUJ PA3JI0KECHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IPABUII HAXOXKIACHUSA
KOOPAMHAT BEKTOpa B IPOCTPAHCTBE, IPABUJII IEUCTBUH C
BEKTOpPaMU, 3aJJaHHBIMU KOOPAUHATAMH.

[IpuMeHeHune Teopuu NP PEUIEHUH 3a]1a4 Ha AEHUCTBUSA C
BeKTOpamu. M3ydeHne ckaasipHOro NPOU3BEICHUS BEKTOPOB,
BEKTOPHOTO YPaBHEHUS NPAMOU U INIOCKOCTH. [I[pumenenue
TEOPUU IIPU PEUICHUU 3a]a4 Ha JEHUCTBUSA C BEKTOPaAMH,
KOOPJAWHATHBIN METOJ, IPUMEHEHHUE BEKTOPOB IS
BBIUHCIIEHUS BEJIMYUH YIJI0B U paccTOsIHUM. O3HaKOMIIEHHE C
J0Ka3aTeJbCTBAMU TEOPEM CTEPEOMETPHUH O B3AaUMHOM
PACIIOI0KEHUH NIPAMBIX U IIIIOCKOCTEH C UCIIOJIb30BAHUEM
BEKTOPOB

1 [Tucemo MunucrepcrBa odopasoBanusd u Hayku PO ot 24.11.2011 Ne MJ[-1552/03 «O6 ocHameHunn oo01Ie-
06pa30BaTeIbHBIX yUPeKIeHNN yIeOHBIM 1 yueOHO-1a60paTOPHEIM 060py0BAHHEM.
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3. YCJIOBUS PEAJIN3AIIMM YUYEBHOM JUCIHUIIJINHBI
3.1 TpeGoBaHNsi K MMUHUMAJIbHOMY MaTePHAJIbLHO-TEXHUUYECKOMY 00ecrnedeHu 1o

OcBoenne pabodeit mporpaMMbl yueOHOU AUCHUILTMHBI «MaremaTuka: anrebpa u Hadana
MaTeMaTHYECKOro aHalin3a; TEeOMETpHUs» MpearnosiaraeT Haludyue B NpodecCHoHaTbHON
00pa3oBaTeNbHON OpraHU3aliy, pealn3yiell 00pa30BaTENbHYID MPOrPaMMy CPEITHETO
obmero ob6paszoBanmsi B mpenenax ocBoeHus OIIOIT CIIO nHa 6a3e OCHOBHOTO OOIIEro
oOpa3oBaHusi, ydeOHOro kabOumHera "Maremaruka', B KOTOPOM HMEETCS BO3MOXKHOCTh
obecneunTh 00yyaromMUMcsi cBOOOIHBIN qocTyn B VIHTepHET BO BpeMs y4eOHOro 3aHATHUS U
neproJ BHEY4eOHOH AesITENbHOCTH.

[Tomemenne kabuHETa AOKHO YAOBIETBOPATH TpeOoBaHusM CaHUTApPHO-3MUIEMHO-
norudyeckux npasui 1 HopMmaTuBoB (CaulluH 2.4.2 No 178-02) u ObITh OCHAIIIEHO TUIIOBBIM
0o0opynoBaHuEM, YKa3aHHBIM B HACTOSUIUX TPeOOBAHHUSIX, B TOM YHCIIE CIIEI[UATU3UPOBAHHOMN
y4eOHOI MeOebI0 U CpeJICTBAaMU 00yUYeHHUS, TOCTATOYHBIMH JIJISI BEITIOJIHEHUSI TPEOOBAHHN K
YPOBHIO MOJTOTOBKHU o6yqa}om1/1xc>11.

B kxabuneTe MOMKHO OBITH MYJIBTHUMEIUMHOE OO0OpPYIOBaHHE, IMOCPEACTBOM KOTOPOTO
Y4aCTHUKHU 00pa3oBaTeNbHOrO Mpollecca MOTYT MPOCMaTPUBAaTh BU3YaJbHYIO HWH(OpMaLHio
10 MaTeMaTHKe, CO3/1aBaTh IPE3EHTAIINHU, BUJEOMATEPHAIIbl, HHBIE TJOKYMEHTHI.

B coctaB yueOHO-METOIMUECKOTO U MATEPUAIbHO-TEXHUYECKOT0 00eCIeueH sl Iporpam-
MBI y4eOHOW AMCHMIUIUHBI «MaTemaTuka: aireOpa M Havajga MaTeMaTUUYE€CKOTO aHaIu3a;
FEOMETPUS» BXOMIT:

+ MHOTO(YHKIIMOHATbHBIN KOMILJIEKC IPENo aBaTes;

+ HarIsaHbIC TOCOOUS (KOMIUJIEKTHI yUeOHBIX TaOJIHIL, TIJIAKATOB, TOPTPETOB BBIIALO -
HIMXCS YUCHBIX-MaTeMaTUKOB U JIp.);

- uH(pOPMAIMOHHO-KOMMYHHUKATUBHBIE CPEJICTBA;

*+ 9KpaHHO-3BYKOBBIE TOCOOHUS;

+ KOMIUIEKT TEXHUUYECKOW TOKYMEHTAIIMK, B TOM YHCJI€ TTaclopTa Ha CPe/ICTBA 00y4e HUf,
MHCTPYKIIMH IO UX UCTOIb30BAHUIO U TEXHUKE 0€30MaCHOCTH;

- OubnmoTeyHbIN HoH.

O6opynoBanue yueOHOro KabuHeTa:

- IOCA/IOYHBIX MECT MO KOJIMYECTBY 00YyHaIOIINXCS;

- CTYJIBS;

- JOCKa KJIacCHas;

- pabodee MeCTO TperoIaBaTels;

- mKadbl 1715 XpaHeHHs yaeOHO-METOIUYECKON TUTEPATyPHI.

YyeOHbIe HATJISIHBIE TOCOOHSI:

- CIIpaBOYHbBIC yueOHbIE TOCOOUS MO MaTeMaTHKE;

- METOJIUYECKHE PEKOMEH/IAINH 10 BBITTOJIHEHUIO JJA0OPATOPHBIX pa0dOT MO XUMUH;
- METOJIMYECKUE PEKOMEHIAINH T10 BHIITOJHEHUIO BHEAYIUTOPHON CaMOCTOATEIHHOU PaboTHI.
TexHHUUeCcKHE CPEACTBA 00YUEHUS

- KOMITBIOTEp M MPOTPaMMHOE O0ecTIeueHre

JleficTBYIOIIAsT HOPMATHBHO-TEXHUYECKAA Y TEXHOIOTHYECKas TOKYMEHTAIINS:

- IpaBWJIa TEXHUKHN 0€30MaCHOCTHU M MMPOU3BOICTBEHHON CaHUTAPUU.

3.2. UudopmanuonHoe odecriedeHne 00y4yeHus
Ilepeyennb pexoMeHyeMbIX YueOHbIX U31aHuil, IHTepHeT-pecypcoB, 10MOJIHUTEIbHOM
JIMTEPaTyphbl
151 cTy1eHToB

1. bawmakoe M. U. Marematuka (6a30Bblii ypoBens). 10 kimace. — M., 2018.

bawmaxoe M. 1. Matematuka (60a30BbIi ypoBeHb). 10 Kimacc.

COopnuk 3amay: yued. mocobue. — M., 2018.
2. bawmaros M. M. Maremartuka (6a30BbIii ypoBeHb). 11 kmacc. — M., 2018.

bawmarose M. M. Marematuka (6a30BbIii ypoBeHb). 11 kimace
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CoOopHuk 3anay: yueb. mocoobue. — M., 2018.

dast npenoaaBareist
1. ®enepanbubliii 3akoH oT 29.12.2012 Ne 273-®3 «0OO6 o6pazoBanuu B Poccuiickoit
denepanum.
2. IIpuka3z MunucrepctBa oopazoBanus U Hayku PD ot 17.05.2012 Ne 413 «O0 yTBepKIeHUH
(denepasbHOro TOCYAapCTBEHHOTO 00pa30oBaTENbHOTO CTAaHAAPTA CpeaHEero (IOJIHOro) OOIIEro
00pazoBaHU.
3. Ilpuka3z MunucrepcTBa o0pasoBanus u Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHUH U3-
MeHennii B Ilpukas MunucrepcTBa oOpa3oBaHus W Hayku Poccuiickoii ®enepanuu oT
17.05.2012 Ne 413 «“O06 yrBepkaeHUH (eaeparbHOr0 TrOCyAapCTBEHHOTO 00pa30BaTEIHLHOTO
CTaHJapTa cpeaHero (MoJHOTo) o0Iero 00pa3oBaHus .
4. ITucemo JlenapramMeHTa rocyAapCTBEHHOM MOJUTHUKH B cepe MOATOTOBKU pabOUMX KaJpoB
u JII1O MunucrepctBa obpazoBanus u Hayku PD ot 17.03.2015 Ne 06-259 «Pexomenaamuu mo
OpraHu3alliil  TOJYYeHHs CpeAaHero odOmero oOpa3oBaHUs B TpeAeiax  OCBOCHHSA
00pa3oBaTeNbHBIX MPOrpaMM CpelHero npodeccuoHamsHOro 00pa3zoBaHus Ha 06a3e OCHOBHOTO
o0miero oOpa3oBaHmsl ¢ YIeTOM TpeOOoBaHM (eepallbHbIX TOCYIapCTBEHHBIX 00Pa30BaTEIbHBIX
CTaHJapTOB M TONy4aeMoWl MpodecCHH WIH CIEUUaTbHOCTH CpeIHEero MmpodeccrnoHalibHOTO
00pazoBaHUN.
5. bawmakos M. M. MatemaTuka: KH. JUIs IPENoaBarelis: MeTo. mocooue. — M., 2013
6. bawmarxos M. U., [[vieanos I1l. U. Metonudeckoe mocobue s moarotoBku k EI'D. — M.,
2011.

HNurepHeT-pecypesl
1. www. fcior. edu. ru (MHpopManimoHHbIe, TPEHUPOBOYHBIE M KOHTPOJIbHBIC MATEPHAIBI)

2. www. school-collection. edu. ru (EnuHas xostekiiuu udpoBbIx 00pa3oBaTeIbHBIX
pecypcoB).
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4. KOHTPOJIb ¥ OLIEHKA PE3YJIbTATOB OCBOEHHUS YUEBHOM

KoHuTtpoJsb

OIICHKA

TV CHUILIAHBI

pe3yJabTaTOB  OCBOCHHS

JUCHUITIIMHBI

OCYHICCTBJIACTCA

IIpEnoiaBaTesieM B IPOLECCE IMPOBEACHUS NPAKTUYECKUX 3aHATUH, TECTUPOBAHUSA, a TaKkKe
BBITIOJTHEHUS 00YJarOIIMMHUCS. KOHTPOJIBHBIX PadoT.

Conep:xkanue
o0yueHust

XapakTepucTHKA OCHOBHBIX BU/10B
JAesiTeJIbHOCTH CTYJI€HTOB
(Ha ypoBHe y4eOHBIX JeHCTBHIl)

@DopMbI U METOAbI
KOHTPOJISl M OlleHKH
pe3yJabTaToOB OCHOBHBIX
BH/IOB J1eATEJIbHOCTH
CTY/I€HTOB

AJI'EBPA

Pa3Burne monsaTus
0 YHucJIe

BrinonHenue apudMeTHIECKUX ACHCTBUN
HaJl YMCIIAMH, COYETas

YCTHBIE U MIUCbMEHHBIE PUEMBI.
Haxoxnaenue npuOIMKeHHbIX 3HaYEHUH
BEJIMYUH U NOTPEIIHOCTEN BHIYUCICHUI
(aOCOIIOTHOM M OTHOCUTENIBHON);
CPaBHEHUE YUCIIOBBIX BBIPAKEHUM.
Haxoxnaenue ommnbok B
peoOpa30BaHUAX M BBIYUCICHUSIX
(oTHOCHUTCA KO BCEM IIYHKTaM
MIPOTPaMMBI)

(bpoHTaIBHBII onpoc,
NpakTU4YecKue paboTh
NeNel-58,
KOHTpPOJIbHBIE PaOOTHI
NeNel-5,

9KCIEPTHAs OI[CHKA
yOJIMYHOM 3alUThI
pedeparos, cooOmeHu

KopHu, crenenu,
JIorapu(pmbl

O3HaKOMJIEHHE C IOHSITHEM KOpPHS N-i
CTENEHHU, CBOMCTBAMHU PAUKAIOB U
MpaBUJIaMU CPAaBHEHUS KOPHE.
DopmyIUPOBAHUE ONIPEAEIEHUS KOPHA U
CBOMCTB KOpHEH. Berunciienue u
CpaBHEHHUE KOPHEMW, BBINIOJIHEHUE
MPUKHUJIKU 3HAYEHUST KOPHSI.
[Ipeobpa3oBaHue YHCTOBBIX U
OYKBEHHBIX BBIPAXKEHUH, COJIEPIKAIINX
paguKanbl.

Brinonnenue pacuetoB o ¢popmyam,
CoJIepKalllM paguKalibl, OCYIIECTBIISISA
HEO0O0XO0IMMBIE MOJACTAHOBKU 1
npeoOpa3oBaHusl.

Onpenenenne paBHOCUIBHOCTH
BBIPAXKCHU C pagukanaMu. Pemenue
HpPaAlMOHAIIBHBIX YPABHEHHI.
O3HaKOMIICHHE C TIOHSITUEM CTCIICHHU C
JIeMCTBUTEIILHBIM ITOKa3aTeIeM.
HaxoxaeHue 3Ha4eHUI CTEIICHH,
WCTIONB3YS TIPH HEOOXOTMMOCTH
WHCTPYMEHTAJIbHBIE CPEACTBA.
3anucbIBaHUE KOPHS N-U CTETIEHU B BUE
CTETEeHH C APOOHBIM MMOKa3aTeIeM
Ha000pOT.

DopMyNnMpPOBAHUE CBOUCTB CTEIICHEM.
Brrunciienune creneneit ¢ paimoHaJIbHbIM

IPAaKTHYECKUE pPabOThI
NeNe 4-12,

KOHTpOJIbHasE paboTa
JKCIIEPTHAsI OLIEHKA
COCTaBJIEHUS KPOCCBOPJIA
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MOKa3aTeJIeM, BBIIIOJIHEHUE MPUKUIKHU
3HAUYEHMS CTETICHU, CPABHEHHUE CTETICHEH.
[IpeobpazoBaHue YUCITOBBIX U
OYKBEHHBIX BBIPOKEHUH, COACPKAIINX
CTEIICHH, IPUMEHSIS CBOMCTBA. Pelienne
II0KA3aTeNIbHBIX YPABHEHUM.

IIpeoOpa3oBanue
ajredpanyecKux
BbIPa:KeHN I

Brimonaenue npeobpazoBaHuii
BBIpKEHUH, MPUMEHEHHE (DOPMYIL,
CBSI3aHHBIX CO CBOMCTBAaMU CTETICHEN U
sorapupMoB.

Omnpenenenue 00IaCTH JOMYCTUMBIX
3HAa4YeHUH JIOTapU(PMUIECKOTO
BbIpakeHUs. Pemienue norapupmudeckux
YpaBHEHUM.

MPaKTHYECKUe pPadOThI
NeNe 2-12,
KOHTpOJIbHAsE paboTa

OCHOBBI TPUTOHOMETPUH

OcHOBHBIC IOHATHSA

W3ydenue painanHOro MeTo/a
W3MEPEHHUS YIIJIOB BPAIEHUS U UX CBSI3H C
rpagycHoit mepoii. 306paxenue yrios
BpallleHUsI HA OKPY>KHOCTH, COOTHECEHHUE
BEJIMYMHBI YTJIa C €T0 PACIOI0KEHUEM.
DopmMyJIMPOBAHUE ONIPEACIECHUI
TPUTOHOMETPHUECKUX (PYHKIIHIA

JUTS YTJIOB TMIOBOPOTA U OCTPHIX YIJIOB
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA U
00BSICHEHHE MX B3aUMOCBSI3H.

(bpoHTaIBHBII onpoc,
IPAKTHYECKUE DPAOOTHI

Ne 13-20,

OcHoBHbBIE [IpumeHeHre OCHOBHBIX b poHTaNBHEIH Ompoc,
TPUTOHOMETPUYECKHE | TPUTOHOMETPUIECKHUX TOXKIECTB IS MPAKTHIECKHE PAOOTHI
TOXKIECTBA BBIUHCIIEHUS 3HAYEHUH NeNel5 - 20,

TPUTOHOMETPHUECKHUX (PYHKIIHH 110 KOHTpOJIbHAst paboTa

OJIHOM U3 HUX.
IIpeodpa3oBanus N3ydyenne ocHOBHBIX hopmyi (¢ poHTaNBHBIH ompoc,
npocTeimmux TPUTOHOMETPHH: (POPMYJIBI CIIOKEHHUS, MPaKTHYECKHe pPabOThI
TPUTOHOMETPHYECKHUX | YIBOCHHUSI, IPEOOPA30BAHUS CYMMBI NeNe 19-20,
BbIPA:KeHU I TPUTOHOMETPHUECKUX (PYHKIIHIA KOHTpOJIbHAsE paboTa

B IIPOM3BE/ICHHUE U TIPOU3BEICHUS B

CYMMY M IPUMEHEHUE MPU BBIYUCICHUN

3HAYEHUS TPUTOHOMETPUICCKOTO

BBIPKEHUS U YIPOIICHHS €TO0.

O3HakoMIIEHHE CO CBOWCTBAMH

CUMMETPHUHU TOUYEK HA €IUHUYHOU

OKPYXHOCTH M IPUMEHECHHE X JIJIS

BBIBOJIa (DOPMYIT IPUBEACHHUS.
IIpocreiimme Pemenue no popmynam u (G poHTaNBHBIH ompoc,
TPUTOHOMETPUYECKHE | TPUTOHOMETPUUECKOMY KPYTy MPAKTHYECKHE PabOThHI
YPaBHEHHS U MIPOCTEUIINX TPUTOHOMETPUUECKHUX NoNe19-20,
HepageHcmea yYpaBHEHUH. KOHTpOJIbHAsE paboTa

[IpuMeHneHne oOIMX METOI0B PEIICHUS

OKCIICPTHAasA OLICHKA
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ypaBHEHUH (TIPUBEICHHE K JIMHCHHOMY,
KBaJpPaTHOMY, METO/I Pa3JI0KEHUS Ha
MHO>KUTEJH, 3aMEHbI IEPEMEHHON) TPHU
pelIeHUU TPUTOHOMETPUUYECKHUX
ypaBHEHUH.

YMeHue oTMeyaTh Ha Kpyre perieHust
MPOCTEHIINX TPUTOHOMETPUUECKIX
HEPABEHCTB.

MyOJTUYHOM 3aIUTHI
pedeparoB, coodieHu

ApKCHHYC,
APKKOCHHYC,
APKTAHI€HC Y c/Ia

O3HaKOMJICHHE C TOHSITHEM OOPaTHBIX
TPUTOHOMETPHUECKUX (PYHKIIHIA.
N3ydeHue onpeaeneHuii apKkCuHyca,
apKKOCHHYCAa, apKTaHI'€HCa YHCIIa,
(dbopMynpoBaHUe UX, U300paKeHNE Ha
€AMHUYHON OKPYKHOCTH, TPUMEHEHNUE
MIPH PEIICHUN ypaBHEHUI.

(dpoHTaNBHEI O1pOC,
NpaKTUYEeCKHe paboOThI
NoeNe19-20,
KOHTpOJIbHAst pabora

®YHKIIMHU, UX CBOMCTBA U TPA®UKH

DOyHKIUH.
Iousitue o
HeNpPepPbIBHOCTH
GyHkumnu

O3HakoMJICHHE C TTIOHATHEM NTEPEMEHHOM,
IIpUMEpaMu 3aBUCUMOCTEN

MEX]y NEepPEMEHHbBIMH.
O3HakoMIIeHHE C TIOHSATHEM rpaduka,
OIpeJieJIeHUe IPUHAUICKHOCTH TOUKU
rpaduxy ¢pyakmun. OnpeaenaeHue o
(dopmysie mpocTeiel 3aBUCUMOCTH,
BUJa ee rpaduxa. Beipaxxenue no
(bopmyre o1HON epeMEeHHOH uepes
IpyTHe.

O3HakoMJIEHHE C ONpeeTICHUEM
¢byHKIIMHN, POPMYITHPOBAHUE €TO.
Haxoxxnenue oGnactu onpeaenaeHus u
o0acTy 3HaY€HUN PYHKIIMH

(GpOHTAJIBHBII OIPOC,
NpaKTUYECKHE PabOThI
NeNe21-23,

9KCIEePTHAs OIICHKA
NyOJIMYHOM 3aIUThI
pedeparos, cooOmeHU

Oo0paTHble pyHKIMH

Wzyuenune nonsamusa obpamnoii pynkyuu,
OIIpEeZIETICHNE BUIA U NOCMPOeHUe
epagpuxa obpamuot pyukyuu,
HaxodcoeHue ee ooracmu

onpeoeneHus U 001acmu 3HAYeHU.
[Ipumenenue cBONCTB PyHKIMIMA

IIPU UCCIIEIOBAaHUM YPaBHEHUH U
pelIeHNH 33129 Ha SKCTPEMYM.
O3HaKOMJIEHHE C TIOHATHEM CIIOKHOU

byHKIHH.

(b poHTaNBHEIH Ompoc,
IPaKTHYECKUE PabOThI

NeNe 21-23,

CreneHnbie,
nokasareJibHble,
Jorapupmuyeckue u
TPUTOHOMETPUYeCKHe
¢pynkuun. OdparHble
TPUTOHOMETPUYeCKHe
pyHkumnu

Brruucnenue 3HaueHuit GyHKIUH MO
3Ha4YeHMIO aprymenTa. OnpeneneHue
MIOJIO’KEHHSI TOUKU Ha rpaduke 1o ee
KOOpJUHATaM U Hao0OpOT.
Hcnonb3oBaHue CBOMCTB PyHKIUN IS
CpaBHEHUS 3HAYEHUI CTENIEHEN U
JorapugpMmoB.

[TocTpoenue rpaduKkoOB CTETICHHBIX U
norapupMUUEcKux QyHKIHH.
Pemenne nokasarenpHbIX U
JOrapu(pMHUECKUX YPaBHEHUHN U
HEPABEHCTB 10 M3BECTHBIM AJITOPUTMaM.

(b poHTaNBHEIH OMpoc,
MpaKkTU4YecKrue padoThl

NeNe 21-23,
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O3HakoMJIEHUE C IOHATHEM
HENpPEepbIBHON MepUONUECKON (DYHKIINH,
(hopMyIMpoBaHHE CBOICTB CHHYCA U
KOCHHYCa, IIOCTPOEHUE UX

rpaguKoB.

O3HaKOMJIEHHE C TOHATHEM
rapMOHHYECKHUX KOJIeOaHUil..
O3HaKOMJIEHHE C IOHSTUEM PA3PHIBHOM
epuoaNIecKoi QyHKIINH,
(dbopMynHpoBaHUE CBOMCTB TaHTEHCA U
KOTaHT€HCa, TOCTPOEHUE UX

rpauKoB.

[IpuMeHeHne cBOMCTB (QYHKITUN JTsI
CpaBHEHUS 3HAYEHUI
TPUTOHOMETPUUECKUX (PYHKIIUIA,
pelIeHNs TPUTOHOMETPUUECKUX
YpaBHEHUH.

Brimonaenue npeobpa3zoBanus rpaguKoB

HAYAJA MATEMATHYECKOTI'O AHAJIM3A

ITocienoBaTeILHOCTH

O3HaKOMJIEHHE C IOHSTUEM YHUCIIOBON
MOCIIEI0BATEIBHOCTH, CIIOCO0AMU €€
3aJlaHusl, BBIYUCIICHUSMH €€ YICHOB.
Os3HakomieHue ¢ nousamuem npeoeia
noC1e008amenbHOCIU.
O3HaKOMJICHHE C BBIYHUCICHHEM CYMMBbI
OECKOHEYHOT'0 YUCIIOBOTO

psiza Ha MpUMepe BBIYUCICHUS CyMMBI
OECKOHEYHO YOBIBAIOIICH
reOMETPUUYECKOM IPOTPECCHH.
Pewrenne 3a1a4 Ha npuMeHeHne
(hopMyIIbI CYMMBI O€CKOHEYHO
yOBbIBaroIell rTeOMETPUIECKON

(bpoHTaTBHEII OnpoC,
HpaKkTHYeCKHe paboThI
NeNe 38-39,
KOHTpOJIbHAsE paboTa

IIPOIPECCHMN.
IIpousBonnas u ee O3HaKOMJIEHHE C TOHSITHEM TectupoBanue,
NpUMeHeHHe IIPOU3BOIHOM. (bpoHTaIBHBIN onpoc,

N3yuenue u popMynupoBaHue ee
MEXaHMYECKOTO U T€OMETPUYECKOTO
CMbICJa, U3yYeHHE aJroOpuTMa
BBIYHCIIEHUS IPOM3BOAHOM Ha IpUMEpE
BBIYHCIICHUS] MTHOBEHHOW CKOPOCTH U
YTJI0BOTO KO3 PHIIMEHTa KacaTeTbHOM.
CocraBreHre ypaBHEHUS KacaTelIbHOHN B
o01eM BHE.

YcBoenue npasui quddepeHIpoBaHus,
TaOIUIBI MPOU3BOIHBIX AIIEMEHTAPHBIX
GbyHKIUH, TpUMEHEHHE IS
muddepeHpoBaHus QYHKITHH,
COCTaBJICHUS YpaBHEHHUsI KacaTeIbHOM.
IIpoBeneHue ¢ MOMOIIBIO TPOU3BOIHON
rccaeaoBaHus GyHKINH, 3aTaHHOM
bopmynoit.

YcraHoBIEeHNE CBS3U CBOMCTB (DYHKITMH

IPaKTHYECKUE PabOThI
NeNe 39-40,
KOHTpOJbHast paboTa,
9KCIEpPTHAs! OI[EHKa
MyOJIMYHOM 3aITUTHI
pedeparoB, coodieHu
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Y TIPOU3BOJHOM 1O UX rpaduKaM.
IIpuMeHeHne IPOU3BOHON IS PEILICHUS
3aJa4 Ha HaX0XKJIeHHe HauOOoJIbLIEro,
HaVMEHBIIIETO 3HAYECHUS U Ha
HaXO0XKICHHUE IKCTPEMyMa.

ITepBoobGpa3nasn
U HHTerpaJ

O3HaKOMJIEHHME C IOHATUEM UHTErpaia u
epBOOOPA3HOM.

N3ydenue npaBuiia BIYUCICHUS
nepBooOpaszHoi U TeopeMbl HeroToOHa—
JleiiGHM1IA.

Brruucnenue neppoodpa3Hoit s
JTaHHOM (DyHKITHH.

Pemenue 3a1a4 Ha IpUMEHEHHE
WHTETpaa Ui BEIYUCICHUS PU3NISCKUX
BEJIMYMH U TUIOIMIAEH.

(bpoHTaTBHBII onpoC,
NpaKTUYECKHE PabOThI
NeNe 45-49,
KOHTPOJIbHAs padoTa,
JKCIIEPTHAsI OLICHKA
MyOJIMYHOM 3aIUThI
pedeparoB, coodieHu

YPABHEHUSA U HEPABEHCTBA

YpaBHeHus u
CHCTEMBI
YpaBHeHnii.
HepaBencrBa u
CHCTEMbI HEPABEHCTB
¢ IByMs
nepeMeHHbIMH

O3HakOMJIEHHE € IPOCTEUILINMU
CBEICHUSIMH O KOPHSIX aJlre0pandecKux
YPaBHEHUH, IOHATUSMHU UCCIICJOBAHUS
YPaBHEHUU U CUCTEM YPaBHEHUH.
W3ydeHnue Teopun paBHOCUIBHOCTH
YPaBHEHUH U €€ IPUMEHEHUS

Pemenue panuoHanbpHbIX,
HppalMOHATIbHBIX, IOKA3aTEIbHBIX U
TPUTOHOMETPUUYECKUX YPABHEHUH U
CUCTEM.

Hcnonb3oBaHue CBOMCTB U IpauKoB
GyHKIUHI 1715 peleHus] ypaBHEHHH.
IToBTOpEHNE OCHOBHBIX IPUEMOB
pEeLIeHUs CUCTEM.

Pewrenne ypaBHEeHUN ¢ IPUMEHEHUEM
BCEX MPUEMOB (pa3I0kKeHHUS Ha
MHOKHUTEJH, BBEIEHUSI HOBBIX
HEU3BECTHBIX, I10JICTAHOBKH,
rpau4ecKoro MeTo/a).

Pewmenne cucreM ypaBHeHuUM ¢
MIPUMEHEHHEM PA3JIMYHBIX CIIOCOOOB.
O3HakoMIIEHHE C OOLIMH BOIIPOCAMHU
pELIEeHNs] HEPABEHCTB U UCIIOJIb30BaHUE
CBOMCTB U rpadukoB PpyHKIUN TpU
pELIEHNN HEPABEHCTB.

Pemrenne HepaBeHCTB U cHCTEM
HEPABEHCTB C IPUMEHEHUEM PA3IMUHBIX
CIOCO0OB.

(GpOHTAJIBHBII OIPOC,
NpaKTUYECKHE PabOThI
Ne 24,

KOHTpOJIbHAsl paboTa,
IKCIEpPTHAsI OIICHKA
MyOJITUYHOM 3aIUTHI
pedepaToB, COOOIICHHH 1
COCTaBJIEHHE KPOCCBOPa

3JEMEHTHI KOMBUHATOPUKH, TEOPUU BEPOATHOCTEN U CTATUCTUKHA

OcHOBHBIC TOHATHUSA
KOMOHMHATOPUKH

N3yuenune mpaBuia KOMOMHATOPUKHU U
MIPUMEHEHHUE MIPU PEIICHUN
KOMOWHATOPHBIX 3a]1a4.

Pemenrie KOMOMHATOPHBIX 3a/1a4
METOIOM Tepedopa 1 1o MPaBIITY
YMHOXEHHS.

O3HaKOMJICHHE C TOHITHIMHU

(G poHTaNBHBIH ompoc,
pakTU4YecKre paboThI
NeNe 50-52,

JKCIIePTHAsSI OI[EHKA
MyOJTUYHOM 3aIUTHI
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KOMOMHATOPUKH: pa3MEILCHUSIMH,
COYETaHUSIMH, IEPECTAHOBKAMH U
(dbopMynaMu AJIs UX BBIYMCIICHHUS.
OOmbsicHeHHE U TpUMEHEHHE (HOpMYIT IS
BBIUUCIICHUS pa3MEeILeHHH,
[IEPECTAaHOBOK U COYETAaHUM IIPU
pelLIeHUH 3aau.

Osnakominenue ¢ OuHomom HetoToHa u
TpeyroapHuKoM Ilackais.

Pemrenne npakruyeckux 3amad ¢
HCIOJIb30BAHUEM MTOHITUH U ITPABUI
KOMOWHATOPHKH.

pedepaToB, cooOIICHI

JJIeMeHTbI TEOPHH

HSy‘ICHI/Ie KJIaCCUYCCKOI'0 ONpEACICHUA

(b poHTaNBHEI OMpoc,

BepPOSATHOCTE BEPOATHOCTH, CBOICTB BEPOSITHOCTH, MPaKTUYECKHe PabOTHI
TEOPEMBI O CYMME BEPOSTHOCTEH. NeNe 53-55,
Pemenue 3aia4 Ha BbIYKCIICHHE JKCIIEpTHAsI OLIEHKa
BEPOSITHOCTEHN COOBITHIA. MyOIMYHOM 3aIUTHI
pedeparos, cooOmEeHU
IIpencraBienue O3HakoMJIEHHUE C MPEICTABICHUEM (b poHTaNBHEI OMpoc,
JAHHBIX YUCJIOBBIX JIAHHBIX U UX NpakTUYECKHe PabOThI
(Tabamubl, XapaKTEePUCTUKAMMU. NoNo 56
AUATPAMMBI, Pemenue npakTuyeckux 3ajaad Ha JKCIIEpTHAsI OLIEHKa
rpauku) 00pabOTKy YUCIIOBBIX JAHHBIX, myOIMYHOM 3aIUTHI
BBIYHCIICHUE UX XapaKTEPUCTHUK. pedepaToB, cooOIIeHn i
I'EOMETPUSA
Ilpsimbie n @opMyIMpOBKa U NPUBEICHHE TectupoBanue,
IUIOCKOCTH JI0Ka3aTeNIbCTB MPU3HAKOB B3aUMHOI'O MaTeMaTUYeCKHUI
B IPOCTPAHCTBE PacrosoKeHus NPSIMbIX U MIOCKOCTEH. JTUKTaHT,

Pacno3naBaHue Ha yepTeRax U MOJEIAX
Pa3IMYHBIX CIy4aeB B3aUMHOTO
PacCIONIOKEHUS MPSAMBIX U IITIOCKOCTEH,
apryMEHTHPOBAHUE CBOUX CYXKICHUH.
DopmMyIUPOBAHUE ONIPEACIICHUN,
MIPU3HAKOB U CBOMCTB MapaJljIeIbHbIX U
MEePIEHUKYISIPHBIX TUIOCKOCTEH,
JIBYTPAHHBIX M JIMHEWHBIX

yIi0B. BeINOJIHEHNE TOCTPOEHHUS YTIIOB
MEXy MPSIMBIMU, TIPSIMOH 1
MJIOCKOCTBIO, MEXKAY MIOCKOCTSIMU TIO
OTIMCAHUIO U PAaCIO3HABAHHE UX Ha
Mozensx. [I[puMenenne npu3HaKkoB U
CBOMCTB PacroIOKESHUS TIPSIMBIX U
MIJIOCKOCTEH MpU PEIICHUH 3aad.
N300paxenne Ha pUCYHKax U
KOHCTPYMPOBAHHUE HAa MOJEIISIX
MEePIEHIUKYISIPOB U HAKIIOHHBIX K
MJIOCKOCTH, MPAMBIX, MTapaIeIbHbIX
IIJIOCKOCTEH, YIJIOB MEXKIY NMPSIMOU U
MJIOCKOCTBIO U OOOCHOBaHUE
noctpoeHus. Pemenue 3aga4 Ha
BBIYUCIICHHE T€OMETPUUECKUX BEIHYHH.
OnurchIBaHHE PACCTOSIHUS OT TOUYKHU JI0

(b poHTaNBHEIH Ompoc,
PAaKTUYECKUE PabOThI

NeNe 28-32

JKCIEPTHAs OI[CHKA
MyOJTUYHOM 3aITUTHI

pedeparoB, cOOOIICHH U
COCTaBIJIEHHE KPOCCBOpa
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IIJIOCKOCTH, OT IIPSIMOM J10 TUIOCKOCTH,
MEXY IUIOCKOCTSIMU, MEKITY
CKPEUIMBAIOIIUMUCS IPSIMBbIMH, MEXKIY
MIPOU3BOJILHBIMU (PUTYpamMu B
npocrtpanctse. M3o0paxkenue Ha
YEepTEKax U MOJIETISIX PACCTOSHUS U
000CHOBaHHE CBOUX CYXKICHHI.
OrpeziesieHe U BBIYUCICHUE PACCTOSHUN
B npocTpanctie. [Ipumenenue hopmyn u
TEOPEM IUIAHUMETPHUH ISl peLICHUS
3a1a4. O3HAKOMIIEHHE C IOHATHEM
[apajuIeIbHOTO MPOEKTUPOBAHUS U €TO
CBOMCTBaMH. APryMEHTUPOBAHHUE CBOUX
CYXKJICHUU O B3aMHOM PaCIIOJIOKEHUHU
MIPOCTPAHCTBEHHBIX (UTYD

MHoOrorpaHHuKHu

Ornucanue U XapakTePUCTHKA Pa3TUIHBIX
BHJIOB MHOT'OTPaHHUKOB, IIEPEUUCIICHUE
WX JIEMEHTOB U CBOMCTB. M300paxeHue
MHOT'OTPaHHUKOB U BBIIIOJIHEHHE
[IOCTPOEHHUSI Ha U300paKEHUSIX U
MOJEJISIX MHOTOTPaHHUKOB.
BrrunciieHne TMHEHHBIX 3JIEMEHTOB U
YIJI0B B IPOCTPAHCTBEHHBIX
KOH(UTYpaIHsIX, apr'yMEHTUPOBAHUE
CBOHUX CYXICHUN. XapaKTepUCTUKA U
M300paKeHUE CCUCHHUS, BBIUMCIICHUE
ronaae nosepxuocren. [locrpoenne
MPOCTEHIINX CEUeHUH Ky0Oa, IpU3MBI,
nupamuel. [Ipumenenne pakToB u
CBEJICHUH U3 IUNIAHUMETPUU.
O3HakoMIJIEHHE C BUAAMH CUMMETPHIl B
MpOCTpaHCTBE, (GOPMYIIMPOBAHHE
ONPEACIICHUN U CBOWCTB.
XapakTepuCTUKa CHMMETPUU TEI
BpalIEHUs1 U MHOTOIPAHHUKOB.
[IpuMeHeHne CBOMCTB CUMMETPHUH MPU
pemienuu 3anad. Mcnone3oBanue
MPUOOPETEHHBIX 3HAHUH TS
HCCIEA0BAHUSA U MOJIETMPOBAHUS
HECJIOXKHBIX 3a7a4. M300pakeHue
OCHOBHBIX MHOTOTPAHHUKOB U
BBITIOJIHEHUE PUCYHKOB IO YCIOBUSAM
3a/1a4.

TectupoBanue,
(bpoHTaIBHBII onpoc,
NpakTUYECKHE PabOThI

NeNe33-34,

IKCIEPTHAs OI[CHKA
yOIMYHOM 3alUThI
pedepaToB, COOOIICHMIA

Tesna 1 moBepXHOCTH
BpalleHHsA

O3HakoMJIEHHE C BUAAMU TeJl BpalEHUs,
(bopMynMpOBaHUE UX ONPEACTCHUN U
CBOMCTB. POPMYIMPOBAHKUE TEOPEM O
CEUEHHUU I11apa MIIOCKOCTHIO U MJIOCKOCTH,
KacaTelbHOU K chepe. XapakTepucTUKa 1
n300pakeHue TeJ BpallleHUs, UX
pa3BepTKH, ceueHus. Pemienue 3a1a4d Ha
MOCTPOEHUE CEUCHU M, BBIYMCIIEHUE JJTUH,
pacCTOSIHUM, YIII0B, TJIOMIAACH.

(G poHTaNBHBIH ompoc,
pakTU4YecKue paboThI
NeNo35-36,

JKCIIepPTHAS OICHKA
MyOTMYHOM 3aIIUTHI

pedepaToB, COOOIIECHHI 1
COCTaBIICHHE KPOCCBOpAA
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[IpoBenenue nokazareabHbIX
pacCyXJICHHIA P PEIICHUN 33]1a4.
[IpumeHeHne CBONCTB CUMMETPUM TIPU
pelIeHnN 3a/1a4 Ha TeJla BpalleHHUs,
koMmOuHanuio Ten. M3o0paxenue
OCHOBHBIX KPYIJIBIX TEJ U BBITIOJTHEHUE
PHUCYHKA [0 YCJIOBHUIO 33/1a4H.

HN3mepenus B
reoMeTpuM

O3HaKOMJICHHE C TIOHSITHSIMH IJIOMIAN U
o0beMa, aKCHOMaMH U CBOMCTBAMH.
Pemenwuie 3a1a4 Ha BEIYHCIICHHE
TUTOIIAJICH TUIOCKUX (QUTYP C
MIPUMEHEHHEM COOTBETCTBYIOIINX
dhopmyn u GaKkTOB U3 TUTAHUMETPHH.
N3ydeHue TeopeM 0 BBIYUCIEHUN
00BEMOB MPOCTPAHCTBEHHBIX TEJ,
pelIeHre 3a1a9 Ha IpUMEHeHHe GopMYyIT
BBIUUCIICHUS 00beMOB. M3yueHue
(hopMyII [T BEIYUCTICHUS TUTOINACH
MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ
BpameHust. O3HaKOMIICHHE C METOJIOM
BBIUMCIICHUS TIJIOIATU TIOBEPXHOCTH
cdepsl. Pemmenue 3a1a4 Ha BRIYUCIICHUE
TUTOIIAJICH TOBEPXHOCTH
ITPOCTPAHCTBEHHBIX TEJL.

(bpoHTaTBHBII onpoC,
NpaKTUYECKHE PabOThI
NeNe 37,

KOHTPOJIbHBIE PalOTHI ,
JKCIIEPTHAsI OLICHKA
yOJIMYHOM 3aIUThI
pedeparoB, coodeHu

Koopaunartsl u
BEKTOPBI

O3HaKOMJIEHHE C IOHITHEM BEKTODA.
N3yueHne nekapToBOil CUCTEMBI
KOOpJWHAT B IPOCTPAHCTBE, TOCTPOCHUE
IO 33/IaHHBIM KOOP/IMHATaM TOYEK U
IJIOCKOCTEHN, HaXO0XKACHUE KOOpAUHAT
TOYEK.

HaxoxzaeHue ypaBHEHUIN OKPYKHOCTH,
cdepsl, IIOCKOCTH. Brruncnenue
paccTosiHui MeXy Toukamu. M3ydenue
CBOMCTB BEKTOPHBIX BEJIMYUH, IPABUII
Pa3IoKEeHUsI BEKTOPOB B TPEXMEPHOM
MIPOCTPAHCTBE, IPABUJI HAXO0XKICHUS
KOOpJAMHAT BEKTOpa B IPOCTPAHCTBE,
IIpaBUJI ICVCTBUM C BEKTOPaMH,
3aJJaHHBIMU KOOpJUHATAMHU.
[IpumeHeHne Teopuu Npu perieHun
3aJ1a4 Ha JEHCTBUSI C BEKTOPaMH.
N3ydeHue ckaisipHOro MpOU3BEACHUS
BEKTOPOB, BEKTOPHOT'O YPaBHEHUS
npsAIMOM M TuIockocTu. [Ipumenenune
TEOPUU TIPU PELLIEHUU 331a4 Ha IEHCTBUSA
C BEKTOpaMH, KOOPJIUHATHBIA METO/,
IIPUMEHEHHUE BEKTOPOB JUIsl BBIYUCICHUS
BEJIMYMH YTJIOB U PACCTOSTHUI.

(GpOoHTAJIBHBII OIPOC,
NpakTUYECKHE PabOThI
NeNe 25-27,
KOHTPOJIbHBIE PabOTHI,
9KCHEpPTHAs! OL[eHKa
MyOJTUYHOM 3aITUTHI
pedeparoB, cOOOIICHHH U
COCTaBIJIEHHE KPOCCBOP/a
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