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1. HOACHUTEJBHASA 3AITMCKA
1.1. Ob6sacTh NPUMEHEHHUS TPOTrPAMMBI
Pabouass mporpamma o61eo0pa3zoBaTeaIbHON YICOHOM JUCIUTIIMHBI «MaTemMaTHKay sIBISETCS
4acThI0 OCHOBHOM 00pa3zoBaTenbHOi nporpammsl B coorBeTcTBHM ¢ PI'OC no cienmansnoctu 38.02.03
OnepanroHHas 1eATeIbHOCTh B JIOTHUCTHKE.

B mporpaMmy BKIIIOYEHO COJNIEp’KaHUE, HAMpaBiICeHHOE Ha (OpMHpOBAaHUE Y CTYACHTOB
KOMITETCHIINIH, HeoOXoauMEBIX 1j1g kKadecTtBeHHOro ocBoeHnss OOII CITIO Ha 0a3e 0CHOBHOIO 0OIIETo
00pa30BaHus C MOJyYCHHEM CpeIHEro o0Iero o0pa3oBaHms; IPOrpaMMbl IOJTOTOBKU CIICIIUAIUCTOB
cpennero 3Bena (I1IICC3).

Omna siBisieTcst enuHOM Ut Bcex (opMm oOyueHus. Pabouast mporpaMma CIIy>kKUT OCHOBOW IS
pa3pabOTKH TEMaTUYECKOTO IJIaHa U KOHTPOJBHO- o1leHOYHBIX cpenctB (KOC) obmeodpa3oBaTenbHOM
y4eOHOM TUCIUTIUIMHBI 00pa30BaTEIBHBIM YUPEIKICHUEM.

1.2. Mecro o00meo0pa3oBaTeibHOIl Yy4eOHOH JAUCUMIUIMHBI B CTPYKTYpe OCHOBHOM
o0pa3oBaTeIbHOW MPOrpaMMbl: JTUCIUIUIMHA BXOJUT B MHKJI 0OIMIE00pa30BaTEeIbHBIX Y4eOHBIX
nucturinH. OcBoeHne o011e00pa3oBaTelbHON YUeOHOU JUCITUTUIMHBI «MaTteMaTnka» CrocoOCTBYeT
(GOpMHpOBAaHHIO Yy CTYICHTOB MpO(EeCCHOHAIBHBIX KOMIETEeHIMH 1o cnenuaibHocTH 38.02.03
OnepanroHHas 1eATeIbHOCTh B JIOTHUCTHKE.

OnHOBpeMEHHO € TPO(EeCCHOHANBPHBIMA KOMIETCHIMSIMA Y CTYACHTOB, OOYYArOIIMXCS I10
oOmieoOpa3oBarenbHOM yuyeOHOM aAucUUIUIMHE «MareMaTuka» CO3[Jal0TCs MPEANOChUIKH IS
(dopMHpOBaHUs OOIINX KOMIIETEHITHIA:

OK 1 [ToHnMAaTh CYIIHOCTH M COIMATBHYIO 3HAYMMOCTh CBOCH Oy IyIIei mpodeccuu, mposiBIsATh
K HEW YCTOMYMBBIA HHTEPEC

OK 2 Opranu30BbIBaTh COOCTBEHHYIO NIESITEIBHOCTh, BRIOWPATh TUIIOBBIE METOJBI M CITIOCOOBI
BBINOJIHEHUS TPO(ECCHOHANBHBIX 33/1a4, OLIEHUBATh WX 3((EKTUBHOCTh M KAYECTBO

OK 3 [IpuauMaTh pemieHus B CTAaHAAPTHBIX M HECTAHIAPTHBIX CHUTYAIMSIX M HECTH 3a HHUX
OTBETCTBEHHOCTh

OK 4 OcymiecTBIATh MOUCK M UCTIOJIb30BaHUE WH(MOpMaIu, HeoOXxoauMou 1tst 3P hEeKTHBHOTO
BBITIOJTHEHUS MPOPECCHOHANBHBIX 3a/1a4, MPOPECCHOHATBHOTO U INYHOCTHOTO Pa3BUTHUS

OK 5 Hcnons3oBaTh HHPOPMATMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUN B MPOPECCHOHATHHON
NEeSTETbHOCTH

OK 6 PaboTaTh B KOIeKTHBE U KOMaH/E, 3PGEKTUBHO 00IIATHCS C KOJIJIETaMH, PYKOBOJICTBOM,
MOTPEOUTENIMU

OK 7 Bpatb Ha cebst OTBETCTBEHHOCTD 3a paOdOTy WICHOB KOMaHbI (MIOJYMHEHHBIX ), PE3YJIbTAT
BBIIIOJIHEHUS 3aJaHUN

OK 8 CamocTosTeIbHO ONpEAeNATh 3a7a4yi Mpo(hecCHOHATBPHOTO M JIMYHOCTHOTO PAa3BUTHA,
3aHMMAThCS CaMOOOpa30BaHNEM, OCO3HAHHO IIJIAHHUPOBATH MOBHIICHNE KBATU(UKAIIUN

OK 9 OpueHTUPOBAThCS B YCIOBHSIX YacTOM CMEHBI TEXHOJIOTHMH B TpodecCHOHATbHON
NEeSTETbHOCTH

1.3. leau u 3agmauyum 001e00pa3oBaTeJIbHON Y4eOHOH IMCHUIUIMHBI — TpPeO0OBaHUS K
pe3yJIbTaTaM 0CBOeHHs 0011e00pa3oBaTeIbHON y4eOHOM 1M CIMIIIMHbBI

OCHOBHBIMH LIeJISIMU H3Y4YeHHs IPorpamMmbl «MaTeMaTHKa» sIBJISIIOTCH:
— oOecrieyeHne CHOPMHPOBAHHOCTH NPEACTABICHUH O COLMAIBHBIX, KYJIBTYPHBIX H
UCTOPUYECKHX (paKTOpax CTAHOBICHHS MAaTEMAaTUKU;
— obecrieyeHre C(HOPMUPOBAHHOCTH JIOTUYECKOTO, AJITOPUTMHUYECKOTO M MaTeMaTH4eCKOIro
MBIIIICHUS;
— oOecrieyeHne CHOPMHUPOBAHHOCTH YMEHHUH NPUMEHSATH MOJYYEHHBIC 3HAHHS IPH PEIICHUH
pa3IMuHbIX 33]a4;
— obecrieyeHne Cc(HOPMUPOBAHHOCTH TMPEICTABICHUM O MaTreMaTHKe Kak 4YacTH oOrie-
YEJIOBEYECKOW KYJBTYpbl, YHHBEPCAJIBHOM SI3bIKE HAyKH, MO3BOJIAIOIIEM OIMCHIBATH M H3y4darTb
peaibHbIE MPOLIECCHI U SIBICHUS.

B pesynbrare ocBoeHus 0011e00pa3oBaTeNbHON YUeOHON AUCIUITUHBI CTYICHT H0JI2KeH::



HMeTh MpeaCcTaABJICHHE:
— 0 POJM MaTEMaTHKH B COBPEMEHHOM MHUpE, WH(OPMAIIMOHHBIX TEXHOJOTHUSX, OOIIHOCTH e
MOHATUHN U NIPEACTABIICHUN;

3HATD:
— OCHOBHBIE MaTEMaTUYECKUE MMOHSATHUS, POPMYIIBI U METO/IBI;

yMeTh:

— MPUMEHSTh MAaTeMaTUYECKUE METOAbl K aHAJIM3y, UCCIECIOBAHUIO M PEHICHUIO MPHUKIIATHBIX
3aj1ad4;

— UCIIOJIb30BaTh MaTeMaTHYECKUU amnmapar ¥ MPOCTEUINEe BBIUYMCIUTEIbHBIE YCTPOUCTBA MPHU
BBITIOJIHEHUH MPAKTUYECKUX PACUETOB.

1.4. Pe3yabTaThbl 0CBOCHUS Y4eOHOM THCIUTIINHbBI

OcBoeHne cojaepkaHus y4eOHOW AuCHHUIUIMHBI «MaTemMaThka» OOeCrevYnBaeT IOCTHKCHUE
CTYACHTaMH CICAYIOUIUX Pe3y1bmamaos:

* TUYHOCMHBIX:

— c(hOpMHPOBAHHOCTH MPEICTABICHU O MATEMATHKE KaK YHUBEPCATLHOM SI3bIKE HAYKH, CPEJICTBE
MOJICJIMPOBAHUS ABJICHUM U MPOIIECCOB, UJIEAX U METO/IaX MAaTEMAaTUKH;

— T[OHMMAaHHWE€ 3HAYMMOCTH  MaTE€MaTHMKA JUIi  HAy4YHO-TEXHMYECKOrOo  Iporpecca,
c(OpPMHUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKe KaK K 9acTh OOIIEUYeIOBEYECKON KYJIbTYPHI Yepe3
3HAKOMCTBO C UCTOPUEN PA3BUTHUS MATEMATUKH, BOJIFOLIUEH MAaTEMATUYECKUX HICH;

— pa3BHUTHE JIOTHYECKOTO MBIIIJICHHS, MPOCTPAHCTBEHHOTO BOOOPaKCHHUS, aNTOPUTMUYECKOM
KYJIbTYpbl, KpUTUYHOCTH MBIIIICHNAS HA YpOBHE, HEOOXOAMMOM i Oymymied mpodeccuoHaIbHOM
NEeSTENILHOCTH, JUISI TPOJIOJKSHHSI 00pa30BaHus U caMOOOpa30BaHMS;

— OBJIAJICHUE MAaTEMaTHYECKUMH 3HAHUSIMH U YMEHUSMH, HEOOXOAMMBIMH B ITOBCEIHEBHOM
YKU3HU, JIUTsl OCBOCHHUSI CMEKHBIX €CTECTBEHHO-HAYYHBIX TUCIUIUINH U JUCIUTUINH TPO(HECCHOHATLHOTO
[IUKJIA, JJIS TIONydeHUs: oOpa3oBaHMs B 00JacTsIX, HE TPeOYyIONIMX YIIyOJICHHOW MaTeMaTHYeCKON
ITOJITOTOBKH;

— TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CAMOOOPAa30BaHUIO, HA TPOTSHKCHUH
BCEH JKM3HH, CO3HATEILHOE OTHOIICHHE K HEMPEPHIBHOMY OOpPa30BAHHMIO KAaK YCIOBHIO YCIEUTHOM
po)eCCHOHAIBHON 1 OOIIIECTBEHHON JIEATEILHOCTH;

— FOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSITENIbHOM TBOPUECKON M OTBETCTBEHHOM JESTEILHOCTH;

— TOTOBHOCTH K KOJJIEKTHBHOM paboTe, COTPYTHUUYECTBY CO CBEPCTHHKAMHU B 00pa30BaTEIHHOM,
00IIECTBEHHO TIOJIE3HOM, yUeOHO-HUCCIIeI0BATENILCKON, MPOSKTHOW U APYTUX BUIAX NEATEITHHOCTH;

— OTHONIEHHE K Tpo(EeCCHOHATBLHON NEATEIPHOCTH KaK BO3MOXXHOCTH Y4YacTHs B PEIICHUH
JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATBHBIX MPOOIIEeM;

MemanpeomemHulx:

— YMEHHE CAMOCTOSITEIBHO ONPEAEINSTh LEJU IEATETbHOCTH U COCTABIIATH IJIaHbI ACSTEIbHOCTH;
CaMOCTOATENIBHO OCYIIECTBIIAThH, KOHTPOJUPOBATH U KOPPEKTUPOBATH ACATEILHOCTD; UCOJIb30BATH BCE
BO3MOYKHBIE PECYpPCHI JIJIsi TOCTUKEHUS MOCTABJICHHBIX 1I€JIed M pealu3aluy IJIaHOB JEATEeIbHOCTH;
BBIOMPATH YCIICITHBIC CTPATETHHU B PA3IUYHBIX CUTYaIIHSIX;

— YMEHHE MPOTYKTUBHO OOIIATHCS U B3aUMOJICHCTBOBATH B IIPOIIECCE COBMECTHOM NESATEIILHOCTH,
YYHUTHIBATH MO3UITUHU APYTHX YIACTHUKOB JACATEIHHOCTH, 3)PEKTUBHO pa3perniaTh KOHMOIUKTHI;

— BIQJCHHE HaBbIKAMU TI03HABATENbHOHM, Y4eOHO-MCCIIENOBATENIbCKOW U MPOCKTHOM
JeATeTLHOCTH, HaBBIKAMHU Pa3pelICHHs MPOOJIEM; CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHHIO Pa3IMYHbIX METOI0B TO3HAHNUS,

— TOTOBHOCTh M CIOCOOHOCThP K CaMOCTOSITENHHOW WH(POPMAIMOHHO-TIO3HABATEIHLHOMN
NESATENIbHOCTH, BKIIOYash yMEHHE OPHCHTHPOBATHCS B Pa3UYHBIX HCTOYHHKAX WHGOpPMAIUH,
KPUTHYECKH OIEHUBATh U MHTEPIPETUPOBATH HH(POPMAIIHIO, TOTYyIAEMYIO U3 PA3INYHBIX HCTOYHUKOB;

— BJIaJICHUE SI3BIKOBBIMHM CPEACTBAMHU: YMEHHUE SICHO, JIOTUYHO M TOYHO H3JIaraTh CBOIO TOUKY
3pEHUS, UCTIOJIB30BaTh a/ICKBATHBIC SI3BIKOBBIE CPEACTBA;

— BJIaJICHHE HaBBIKAMU IO3HABATENILHON pe(IeKCHH KaK OCO3HAHMsI COBEPIIAEMBIX JICHCTBUHN U
MBICITUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMI, TPAHUI] CBOETO 3HAHUS U HE3HAHMS, HOBBIX
MO3HABATEJIbHBIX 337]a4 U CPEACTB AJII UXJOCTHKCHHUS;



— LIEJCYCTPEMIICHHOCTh B MOMCKAX W MPUHATHH PEIICHUH, COOOpa3UTENIbHOCTh U WHTYHUIIHS,
Pa3BUTOCTh IMIPOCTPAHCTBEHHBIX NPEACTABICHUN; CIOCOOHOCTh BOCIPUHUMATH KPacoTy U FapMOHMIO
MUDPA;

npeomemHmuix:

— c(OPMHUPOBAHHOCTH TMPEICTABICHUI O MaTeMaTHKE KaK YaCTH MHPOBOM KYJIbTYPhl U MECTe
MaTeMaTHKd B COBPEMEHHOM NMBMIIM3AaLMM, CIOCO0AX OMNMCAHUS SBIECHUI peaJbHOrO MHpa Ha
MaTEMAaTUYECKOM SI3BIKE;

— Cc(hOpPMHUPOBAHHOCTh MPEJCTABICHUA O MaTeMaTHYECKUX TMOHATUAX KaK BaKHEHIINX
MaTEMaTHUYECKUX MOJENAX, IO3BOJIIOIIMX OINUCHIBaTh M H3ydaTh DPa3HbIE INPOLECCHl U SIBJICHHUS;
IIOHUMaHHE BO3MOXHOCTH aKCHOMAaTHYECKOT0 TOCTPOEHUSI MaTEMaTUYECKUX TEOPUH;

— BJAJEHHE METOJAMM [OKa3aTelbCTB U aJTOPUTMOB pELIEHUS, YMEHHE UX IPUMEHSITH,
IPOBOJIUTH JJOKA3aTeIbHbIE PACCY/KICHUS B XO/I€ PELICHUS 3a/iay;

— BJAJEHUE CTAaHJAPTHBIMH MPUEMaMH pEIICHUS pAlHOHAIBHBIX M HPPALMOHAIBHBIX,
NIOKa3aTeIbHbIX, CTENEHHbIX, TPUTOHOMETPHUUYECKUX YpPaBHEHMH M HEPAaBEHCTB, HX CHCTEM;
UCIIOJIb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX INPOTPaMM, B TOM YHCIE ISl MOMCKA IYyTH PELICHUS U
WITIOCTPALMK PELICHNUs ypaBHEHUN U HEPABEHCTB;

— c(hopMHPOBAHHOCTH MPECTABICHUN 00 OCHOBHBIX MOHATHUAX MaTEeMaTHUYECKOTO aHaJIH3a U UX
CBOWCTBAX, BJIQJICHUE YMEHHEM XapaKTepU30BaTh MOBEACHUE (DYHKIUM, UCTIOIB30BaHUE MOTYYEHHBIX
3HAaHUM I ONKMCAHUA U aHAJIN3a PEaJIbHbIX 3aBUCUMOCTEN;

— BJIaZICHHE OCHOBHBIMHU MOHATHSIMH O IJIOCKHUX U IPOCTPAHCTBEHHBIX FT€OMETPUUECKUX (PUrypax,
UX OCHOBHBIX CBOMCTBaxX; C()OPMHPOBAHHOCTH YMEHHUS paclio3HaBaTh I'€OMETpPUYECKHE (QUTyphl Ha
YyepTekax, MOJEISIX U B pEalbHOM MHUPE; IPUMEHEHUE U3YUCHHBIX CBOMCTB reéOMETpUYECKUX (PUTYp U
dbopMyI Ui peleHns TeOMETPHUYECKUX 3a/1au M 3a]1a4 C IPAKTHUYECKUM COAEPIKaHUEM;

— c(opMUPOBAaHHOCTh NPEACTABICHUN O MIpolleccax M SBIECHUSIX, UMEIOIIUX BEPOSTHOCTHBIN
XapakTep, CTATUCTUUECKUX 3aKOHOMEPHOCTSX B PEabHOM MHUPE, OCHOBHBIX MOHATHUSAX 3JIEMEHTApHOMN
TEOPUM BEPOATHOCTEH; YyMEHMH HaXOAWTh M OLIEHMBATh BEPOSTHOCTH HACTYIUICHHsS COOBITHH B
IPOCTEHIINX NPAKTUYECKUX CUTYALUSIX U OCHOBHBIE XapAaKTEPUCTUKH CIy4alHbIX BEIUYUH;

— BJIaJICHUE HABBIKAMH UCIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTrPAMM IIPH PELIEHUH 3a/1a4.

1.5. KonauyectBO 4YacoB Ha OCBOeHHE NPOrpaMMbl 00mieo0pa3oBaTelbHON Yy4eOHOM
AUCUMILIUHBI:

MaKcUMajbHas yueOHas Harpy3ka oOyuatomierocs 351 yac, B TOM 4ucle:

oOsi3aTenbHas ayIUTOpHas yuyeOHast Harpy3ka oOydaromierocs 234 yaca;

camocTosiTenpHas pabota oOyuatorierocst 117 yacos.

Buasl BHEAyAUTOPHOM PabOTHI:

—BBINOJIHEHHE JOMAIIHUX 3aTaHUMH;

—H3y4YCHHE MaTEePHAIIOB JICKIIHIA, IO KOTOPHIM OCYIIECTBISIETCS PYOSKHBIN KOHTPOJIB;
—IOJTrOTOBKA pedeparos, JOKIAI0B, UCCIIEIOBATEILCKUX PadoT;

—0o(hopMIICHHE OTYETOB TT0 MPAKTUICCKUM 3aHITHSIM.

Jliist mpoBepKH 3HAHUHN CTYACHTOB 110 OKOHYAHUHU U3YYCHUS TEM OCYIIECTBIISICTCS pyOeKHBIH
KOHTpoJIb. IToroBast popMa KOHTPOJIS 2 CEMECTD - IK3aMEH.



2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJIbHOM YUEBHOM

TACIATITAHBI

2.1. O0bem 001me00pa3oBaTeIbLHONH YUeOHON JUCHMIIIIMHBI M BUIbI Y4e0HOH padoThl

Bun yueOHo# padoThbI Oo0bem
4ac0B
MakcumanbHas ydyeOHasi Harpy3ka (Bcero) 351
Oo6s13aTe1bHAs ayIMTOPHAs yueOHas Harpy3Ka (Bcero) 234
B TOM YHCIIE:
IIPAKTUYECKUE 3aHATHS 24
CamocTosiTeJibHass padoTa o0yyawinerocs (Bcero) 117
B TOM YHCIIE:
Pabora ¢ xoHcmekToM. IloaroroBka coOOIIEHHH, HOKJIAIOB, CO3IAHHUE
Mpe3eHTaluy MO TeMe. BhiMmosiHEeHWE WHIWBUAYAJbHBIX 3aJaHui. Pemienue 117
IMPUKJIAAHBIX 3a1a4.
IIpomeskyTOoYHAs aTTeCTAMS: 2 CEMECTP — IK3aMeH
2.2. TemaTu4eckuii J1aH 001eo0pa3oBaTebHON Y4eOHOM 1M CIHUIIJIMHbI
KonuyectBo  ayaiuToOpHBIX
4ac0B
HaumeHoBaHue pa3/ie/ioB U TeM Teopernueckue ([IpakTu
Bcero 3aHATUA [YeCcKHe
3aHATHA
Beenenue 2 2 -
Pa3pen 1. PazBurue noHsITHA 0 YHCIE 6 4 2
Tewma 1.1. JleficTBUTENbHBIC YHCIA 6 4 2
Pa3nes 2. KopHu, crenenu u Jiorapugmsi 16 14 2
Tema 2.1. KopHu u crenenu 10 8 2
Tema 2.2. Jlorapudmel 6 6 -
Pa3nes 3. YpaBHeHHs1 M HEPABEHCTBA 20 16 4
Tema 3.1. PanuoHalbHBIE YpaBHEHHUSA, HEPABEHCTBA, 2 2 -
CHUCTCMBbI ypaBHeHI/Iﬁ 1 HCPABCHCTB
Tema 3.2. HppanuoHanbHbl€ ypaBHEHHs, HEpPABEHCTBA, 4 4 i
CHUCTCMBbI
Tema 3.3. pOKaSaTeHBHBIe ypaBHEHUS, HEPABEHCTBA, 3 6 )
CUCTCMbI YPABHCHUU U HCPABCHCTB
Tema 3.4. Jlorapudmuyeckue ypaBHEHHs, HEpPaBEHCTBA, 6 4 )
CHCTEMBI YpaBHEHHI U HEPABEHCTB
Pa3nes 4. OcHOBbI TPMTOHOMETPHH 32 30 2
Tema 4.1. OcHOBHbIE MNOHATUA. TPUTOHOMETPHUYECKUE 20 18 )
(bopmyIbI
Tema 4.2. [Ipocreiine TPUrOHOMETPUYECKUE YPABHEHUS U 6 6 i
HEpPaBEHCTBA
Tema 4.3. TpUroHoMeTpU4YECKHE YpaBHEHHS, HEPABEHCTBA U 6 6 i
CHCTCMBbI
Pa3nes 5. @ynknum, ux cBoiicTBa 1 rpaguKu 18 18 -
Tema 5.1. OcHOBHBIE IOHATHSA, CBOMCTBA, CITOCOOBI 3aJaHUS 6 6 i
byHKIIHN
Tema 5.2. Tpuronomerpuueckue QpyHKITUN 6 6 -




KoimnuectBOo  ayauTOpHBIX
4acoB
HaumeHoBaHue pa3/ie/ioB U TeM Teopernueckue [IpakTu
Bcero 3aHATUA [YeCKHe
3aHATHS
Tema 5.3. CrenenHas u mokaszarenbHas (yHKIUU 4 4 -
Tema 5.4. Jlorapudmudeckas GyHKIHS 2 2 -
Pa3znea 6. Hauayia MmaTeMaTH4eCKOr0 aHAJIN3A 34 28 6
Tema 6. 1. ITocnenoBaTeIbHOCTH 4 4 -
Tema 6. 2. DnemenTs! 1ud epeHnaTbHOT0 HCUNCIICHUS 20 16 4
Tema 6. 3. D1eMEeHTBI HHTETPATIBHOTO UCYUCIICHHUS 10 8 2
Paznen 7. 'eomerpus 82 74 8
Tema 7.1. KoopauHaTsl U BEKTOPHI 14 12 2
Tema 7.2. [IpsiMble U TITIOCKOCTH B TPOCTPAHCTBE 22 22 -
Tema 7.3. MHOrOrpaHHUKH 22 20 2
Tema 7.4. Tena 1 NOBEPXHOCTH BpAICHUSI 10 8 2
Tema 7.5. I3mepeHust B reOMETPUU 14 12 2
Pa3nea 8. DiieMeHThI KOMOMHATOPUKH 12 12 -
Tema 8.1. OCHOBBI KOMOMHATOPUKH 12 12 -
Paznen 9: JJleMeHTbl TEOpHUH BEPOSITHOCTEH M 12 12 )
MaTeMAaTHYeCKOH CTATHCTUKH

Tema 9.1. OCHOBBI TEOPUHU BEPOSATHOCTEMN 8 8 -
Tema 9.2. OCHOBBI MaTeMaTHUYE€CKOM CTATUCTUKU 4 4 -
Hroro: 234 210 24




2.3. Conep:xanue 001e00pa3oBaTeIbHON YUeOHOM THCHMILINHBI
BBEJIEHUE
MaremaTHka B Hayke, TEXHHKE, SKOHOMUKE, HHPOPMAITMOHHBIX TEXHOJIOTHUAX M MPAKTHYECKOU
nestenbHOCTH. llenm W 3amaum u3ydeHuWss MaTeMaTUKH Tpu ocBoeHuH mpodeccuit CIIO wu
cnenuansHocteit CII1O.

Pasnea 1. PA3BBUTHE IIOHATHUA O YU CJIE
Tema 1.1. JlelicTBUTEILHBIE UK CIIA.
Lenble u panuoHanbHble yucha. JledcTBurenbHble uncna. Moaynps uucna. [IpulmmxeHHble
BbIurciacHYs. [IoHsATHE KOMIIIIEKCHOTO Yncina. MHuMas eIMHALA.
IIpakTnyeckoe 3ansiTue Nel: Boruucienue apudMeTH4eckux BHIPaKESHUH.

Pa3nea 2. KOPHU, CTEIIEHU U JIOT'APUDPMBbI

Tema 2.1. KopHu ¥ cTeneHu

Crenenn u xopHu. KopHM HaTypalbHON cTenmeHM M3 4ucia U ux cBoiicrBa. CreneHu c
palrOHAIBHBIMM MOKA3aTEISIMU U UX CBOMCTBA. CTENEHM C IEHCTBUTEIbHBIMU MTOKA3ATENSIMU.

CBoiicTBa cTeNneHH C JEHCTBUTENIbHBIM MOKa3aTeiaeM. BbluucieHue M CpaBHEHUE KOPHEM.
Brimonaenune pacueToB ¢ pagukanamu. [IpeoOpazoBaHue CTEICHHBIX BHIPAKSHUM.

IIpakTnyeckoe 3ansitne Ne2: Bruucienue apupMeTHYecKHX BBIPAKEHHM, COIACpKAIIUX
CTENEHU U KOPHHU.

Tema 2.2. Jlorapudm. Jlorapudm uucia.

Jlorapudm. Jlorapudm uymcna. OcHOBHOE JorapudMUYEcKoe TOXKIECTBO. JlecaTuyHbIe
norapudmbl U uX cBoWcTBa. Harypanbabie mnorapudmel. [lpaBwia neicTtBuii ¢ jorapudMamu.
[IpeobpazoBanue JorapupmMuuecKkux BbolpakeHU. Haxoxnenue 3HavueHud Jorapupma 1O
IIPOM3BOJILHOMY OCHOBaHUIO. Ilepexon oT olHOrO OCHOBaHMS K Apyromy. BeluncieHue U cpaBHEHHE
norapugmos. JlorapudmMupoBaHue U NOTEHIMPOBAHUE BBIPAKCHUH.

[TpuOnkeHHbIe BBIYMCICHUS U PELIeHUs] IPUKIIaIHbIX 3a/1a4.

Pemenune norapuMuiyeckux ypaBHEHHI.



Pa3nea 3. YPABHEHUSA U HEPABEHCTBA

Tema 3.1. PaniuoHajibHble YPABHEHUS, HEPABEHCTBA, CHCTEMbI

PaBHOCWIBHOCTB ypaBHEHUN, HEPABEHCTB, CUCTEM.

PanyonaneHbele ypaBHeHUs U cucTeMbl. OCHOBHBIE NpUEMBbl HUX pelIeHHs (pa3jokKeHHue Ha
MHOXHTEJIH, BBEJICHHE HOBBIX HEU3BECTHBIX, ITOJICTAHOBKA, IpauuecKuii METO.).

PaimmonansHbie HepaBeHCTBA. OCHOBHBIE TPUEMBI MX pelieHud. Vcrnoiap30BaHHE CBOWCTB U
rpa¢ukoB GyHKIMN TpU PELICHUH ypaBHEHUH W HepaBeHCTB. MeToj mHTepBajioB. M3o00pakeHune Ha
KOOPJMHATHOM IJIOCKOCTH MHOKECTBA PEIICHUN YPaBHEHUH U HEPABEHCTB C IBYMS IEPEMEHHBIMU U UX
CUCTEM.

[IpuMeHEeHHEe MAaTEeMaTUYECKUX METOJOB Ul PEIIECHUS COACPIKATEIbHBIX 3aJad U3 pa3IM4HBIX
o0acTeil HayKH U MPaKkTUKU. VIHTepripeTanus pe3yabTara, yueT pealbHbIX OrpaHUUYCHHH.

Tema 3.2. HppaunoHaibHble YpaBHEHHS], HEPABEHCTBA, CHCTEMBbI.

HppauroHanbHble ypaBHEHM S, HEPABEHCTBA U CUCTEMBIL. PellleHne nppalmoHaIbHBIX YPaBHEHUM.
Haxoxxnenne 3HaueHUN CTENEHEW C palMoOHATbHBIMU MoOKa3areiasiMu. CpaBHEHUE CTETECHEM.
[IpeoOpa3zoBanms BRIpaXEHUN, COIEPKAIIMX CTEIICHU. Pelenne nmoka3aTenbHbIX YPaBHCHH.

Pemenue npuknaaneix 3aaa4. OCHOBHBIE IPUEMBI UX PELIEHUS (BO3BEIEHUE B CTENIEHD, BBEACHHE
HOBBIX MTEPEMEHHBIX, TPAPUICCKUNA METOS).

Hcnonp3oBanue CBONCTB U rpauKOB (PYHKIU MTPU pEeLICHUN YPaBHEHUH 1 HEPABEHCTB.

Tema 3.3. I[loka3aTe/ibHbIe ypaBHEHHUsI, HEPABEHCTBA, CHCTEMbI

[ToxazatenpHbie ypaBHeHHs. CHocoObl  pemieHUsT MPOCTEHIIMX M CBOJAAIIUXCA K HUM
MOKa3aTelIbHbIX ypaBHEHUM. [loka3aresnbHble HEpaBEHCTBA. PelleHHE NMPOCTEHMIIMX MOKa3aTEIbHbIX
HepaBeHCTB. CUCTEMBI IT0KA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

IIpakTyeckoe 3anaTHe Ne3: PemieHue nokasaTeabHbIX YpaBHEHUH.

Tema 3.4. JlorapupmMuyecKkue ypaBHeHHUsI, HEPABEHCTBA, CHCTEMbI

Jlorapudpmudeckue ypaBHeHHs. CrmocoOBbI pEIICHHUsS] MPOCTEHINNX ¥ CBOIAIIUXCS K HHUM
jgorapupmMuuecKkux  ypaBHeHHH. Jlorapupmuueckue  HepaBeHCTBA.  PemieHume  mpocTemmx
JorapupmMuuecKux HepaBeHCTB. CHCTEMBI I0KA3aTENIbHBIX YPABHEHUI U HEPABEHCTB.

Hcnonp3oBanue CBONCTB U rpaMKOB (PYHKIUI MTPU pEeLICHUN YPaBHEHUH 1 HEPABEHCTB.

IIpakTuyeckoe 3ansaTue Ned: Pemnienne morapuMudecKkux ypaBHCHHM.

Pazgea 4. OCHOBbI TPUI'OHOMETPHUU

Tema 4.1. OcHoBHbBIe NOHsATHS. TpUroHomerpnuyeckne GopmMyJibl

Pannannas mepa yria. BpamarensHoe aBukenre. COOTHOLIEHHS MEK Y TPaayCHOM U pauaHHON
MEpaMH yria.

CuHyc, KOCHUHYC, TaHIEHC, KOTAHI'€HC Yucla. TpUroHOMETpUuYecKHe (YHKIHMHU YHCIOBOTO
apryMeHTa, 3HaK1 UX 3HAYECHUH.

OcHoBHbIE TpUTOHOMETpUUECKHE TOXKACCTBA. DopMynsl npuBeneHus. CHHYC, KOCUHYC M TAHTE€HC
CyMMBI M Pa3HOCTH JBYX yrioB. CHHYC M KOCHMHYC ABOWHOrO yria. ®opmysisl IOJOBUHHOIO yria.
[TpeoOpa3oBaHust CyMMbI TPUTOHOMETPUYECKUX (QYHKLIMN B IPOU3BEIEHUE U IPOU3BEACHUSA B CyMMY.
BripaxkeHne TpUrOHOMETPHUECKUX (YHKLIUN 4Yepe3 TaHTEeHC MOJIOBUHHOTO apryMeHTa. BrrumcieHue
3HA4YEHUH U TOKAECTBEHHbIE IPE0OPa30BaHMs IPOCTEUIINX TPUTOHOMETPUUECKUX BBIPAKECHUH.

IIpakTnyeckoe 3ansitue NeS:  [lpeoOpazoBaHHe U BBIUMCIEHHE TPUTOHOMETPHUECKUX
BBIPAXKEHUI.

Tema 4.2. IIpocTeiilnue TPUroHOMeTPUYECKUE YPABHEHHUS U HEPABEHCTBA

IIpocreitiume  TpUroHoMeTpuyeckue  ypaBHeHMs. lIpuemsl  pemieHus  mpoCTEHIIMX
TPUTOHOMETPUUYECKUX ypaBHEHUH. [Ipocreiimue TPUTOHOMETPUUYECKHUE HEpPaBEHCTBA.
[locnenoBarenbHOCT  PEIICHUS  MPOCTEHUIIMX  TPUTOHOMETPUYECKHUX  HEPABEHCTB. Pemenue
IIPOCTEHIINX TPUTOHOMETPUYECKUX HEPABEHCTB.



OO0patHble TPUTOHOMETpUYECKHE (DYHKIIMU: aPKCUHYC, apKKOCHHYC, aPKTaHTeHC.

Tema 4.3. Tpuronomerpuyeckue ypaBHeHHsl, HEPABEHCTBA H CHCTEMbI

VYpaBHeHUs, pemaemMble PaszioKEHUEM JIEBOM 4YacTh Ha MHOXHUTENH. OIHOPOJHBIC
TPUTOHOMETPUYECKUE  YpAaBHEHUs IIEPBOM M  BTOPOM  CTENCHU. YPAaBHEHUS, pEIIacMble
npeoOpa3oBaHWEM CYMM B TPOU3BEACHHE W OOpaTHBIM IpeoOpa3oBaHHEM. TpPHUTOHOMETPHUUYECKHUE
YpaBHEHUS, PelllaeMble Pa3TUYHBIMU IPUEMAMH.

Tpuronomerpruyeckue HepaBEHCTBA, CBOJSIIMECS K KBaJpaTHbIM. Vcmonb3oBaHUE CBOWCTB U
rpauKOB TPUTOHOMETPUUECKUX (DYHKIIMI IPU pELICHUH HEPaBEHCTB.

OcHOBHBIE IPUEMBI PEIICHUS CUCTEM TPUTOHOMETPUYECKUX YPaBHEHUH.

Paznen 5. ®YHKIIUU, UX CBOMCTBA U TPA®UKN
Tema 5.1. OcHOBHBbIE IOHATHA, CBOMCTBA, CIOCOOBI 3aJaHUSI
UYucnoBas ¢yakuus. CrocoObr 3amanust ¢yHKmuu. OOIacTh ONpeAcsieHUss W MHOXECTBO
3HAYEHUM.

CpoiicTBa (QYHKIMH: MOHOTOHHOCTb, OIPAHMYEHHOCTb, YETHOCTh M HEYETHOCTD,
NEePUOANYHOCTh (GYHKIUH. [IpoMEeXyTKHM BO3pacTaHusi M yObIBaHWs, HAwOOJbIIee W HAaUMEHBIIEES
3HAYeHMs, TOYKU OHKCTpeMyma. ['paduueckas unTeprnperanus. ApuMmeTuyecKue Onepanuud Haj
dbyakusamu. Cnoxnas QyHkuus (kommno3unus). [Torstre o HenpeprIBHOCTH DYHKIINU.

I'padux pynkmmii, mocrpoenne rpadukoB GyHKIMN, 3aIaHHBIX PA3JIMYHBIMHU CIIOCOOAMHU.
[Ipocreiimme npeoOpazoBanust TpaduKoB (QYHKIUI: NHapalienbHbId MEPEeHOC, CUMMETPHS
OTHOCUTEIIbHO OCEH KOOpPAMHAT M CHMMETpPHUS OTHOCHUTEIbHO Hayalla KOOPAWHAT, CUMMETpHUS
OTHOCHUTEIILHO MPSIMOH Y = X, PACTSHKEHUE U CKATHE BIIOJIb OCEH KOOPIUHAT.
O6parnas pynknusa. O6macTh onpeeneHus U 00J1acTh 3HaUYeHUH 00patHor PyHkiuu. ['padux
00paTHO (HyHKIHH.
[Tpumeps! pyHKIIMOHAIBHBIX 3aBUCUMOCTEHN B peaibHBIX MPOLIECCaX U SABJICHUSX.

Tema 5.2. Tpuronomerpudeckue (PyHKIMHU

CpoiictBa u TpaduKH TPUTOHOMETPUYECKHX (YHKIUN (CHHyca, KOCHHYyCa, TaHT€Hca U
koTanreHca). [loctpoenne reomerpuueckux mnpeodpasoBanuii (casura u nedopmaruun). CBOWMCTBA U
rpa¢pukd  OOpaTHBIX TpuUroHoMmeTpuyecknx ¢yHkuui. I[IpeoOpaszoBanus rpaduka QYHKIUH.
["apmonnueckue konebanus. [Ipukinaaabie 3aqaun.

[Moctpoenne rpaduKoB TPUTOHOMETPUYECKHX (YHKIMHA C TIOMOIIBIO TEeOMETPUUYECKUX
npeoOpa30BaHUA.

Tema 5.3. CreneHHas ¥ moka3arejbHass (QYHKIHU
CreneHHass W moka3aTenbHass (yHKUIMH, X cBoiictBa u rpaduku. Iloctpoenue rpaduxos
CTENEHHON W TOKa3aTelbHON (PYHKIMH C TOMOIIBI0 T€OMETPUUECKHUX MPeoOpa3oBaHMil.

Tema 5.4. Jlorapupmuyeckas pyHkuus
Jlorapudmuueckas ¢pyHkuus, ee cBoricTBa u rpaduxu. [locrpoenue rpadguxoB morapupmMudeckoit
(GYHKIIMH € TIOMOIIBIO TEOMETPUIECKUX TTPEoOpa3OBaHUM.

Paznen 6. HAUAJIA MATEMATUYECKOT' O AHAJIU3A
Tema 6. 1. [TocienoBaTeaLHOCTH

BeckoHeuHo  yObIBamoImas TreoMeTpudeckas Tmporpeccuss ©u ee cymma. YwucioBbie
rmociieqoBareabHOCTH. CIiocoOBI 3aaHus M CBOICTBA YKUCIIOBBIX ITocienoBarenbHocTe. IloHstue o
npeaene  nocienoBaTeabHOCTH.  CyllecTBOBaHHME — Mpejena  MOHOTOHHOW — OrpaHUYEHHOMN
IIOCJIENOBATEIILHOCTH. CymmupoBaHue OCJIEN0BATEILHOCTEN. beckoneuno yOBbIBaroIas
reoOMeTpUUECcKasi MPOrpeccus U €€ CyMMma.

[TonsiTHe 0 HEMPEPHIBHOCTH (HYHKIIUH.
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Tema 6. 2. DieMeHTHI JU(PPepeHINATBLHOT0 HCHUCTICHUS

[IpousBoanas. IlonsTHEe 0 MPOU3BOAHON (QYHKIMH, €€ TEOMETPUUECKUI U (PU3MUYECKUIT CMBICI.
VYpaBHeHue kacarenbHOM Kk rpapuky ¢yHkuuu. [Ipom3BoaHbIE CyMMBbI, pa3HOCTH, NPOU3BEICHMS,
yactHOro. [IpoM3BOAHBIE OCHOBHBIX 3JeMEHTapHbBIX (yHKuMHA. [IpuMeHeHHe NPOU3BOJHON K
uccie0BaHui0 GYHKIHMN B mocTpoeHuo rpadukoB. [IponsBoaHbie 00paTHON GYHKIIMA U KOMITIO3UITUH
byHKINN.

[TprMeps! HCITONIB30BAHKS TPOU3BOIHOM IS HAXOKICHHUS HAWITYUIIETO PELICHHs B IPUKIIaIHbBIX
3amadax. Bropas mpousBopHas, ee reoMeTpuueckuil W ¢usmueckuid cmbich. [IpumeHneHue BTOpOi
MIPOU3BOHOM K HCCIEAOBaHUIO (YHKIIMA M TOCTPOCHHIO rpadukoB. HaxoxaeHwe CKOpocTH st
npoiiecca, 3aJaHHOTr0 (OPMYIIOi U rpapuKOM.

IpakTuyeckue 3ansaTusa Ne 6, No7: HaxoxxneHne npon3BoIHBIX (PYHKITHH.

HccnenoBanue GpyHKIMI ¢ TOMOIIBIO TPOU3BOIHON U MOCTPOEHHUE IrPpahuKOB (PYHKIIUH.

Tema 6. 3. Dj1eMeHTHI HHTEIPAJLHOI0 HCYUCICHUS

[TepBooOpaznas. HeonpeneneHHblii HHTErpall U €ro cBolcTBa. HaxokaeHnue HeomnpeaeieHHOTO
WHTErpana.

OnpenieieHHbIM UHTErpaJl U €r0 TEOMETPUYECKUl cMbICI. OCHOBHBIE CBOMCTBA ONMPEIECICHHOTO
WHTErpana.

[IpuMeHeHne onpeneeHHOro HHTerpaia Juisl HaXOXACHUS IIJI0IA KPUBOIMHEHHOMN TparenyH.
®opmyna Hetotona—IJleitbuuna. [Ipumepsl npuMeHeHus: MHTerpaia B (pu3nKe U TeOMETPHH.

IIpakTnyeckoe 3anaTe Ne8: HaxokaeHue HEONPENEICHHBIX HMHTErPAIIOB METOAOM
HEIOCPEACTBEHHOTO MUHTETPUPOBAHUS.

Paszgean 7. TEOMETPUSA

Tema 7.1. KoopauHaTbl M BEKTOPBI

[IpsimoyrombHas (aexkapToBa) cucTeMa KOOpIUHAT B IpocTpaHcTse. Dopmyna paccTOSHUS MEKIY
JIBYMsI TOUKaMU. Y paBHEHUS chepbl, nI10CKOCMU U NPAMOU.

BexTopel. Moayns BekTopa. PaBeHCTBO BekTOpOB. Ci10KEHNE BEKTOPOB. Y MHOKEHUE BEKTOpPA HA
yucno. KomnuueapHsle BekTopsl. [Ipoeknust BeKTOpa Ha OChb. YOl MEXIAY JABYMS BEKTOPAMH.
Pasnoxenue BekTopa no HampasieHusM. KoMmiianapasle BekTopsl. Koopaunats! Bektopa. CkansipHoe
IIPOU3BEJIEHNE BEKTOPOB.

Hcnonp3oBaHne KOOpAUHAT U BEKTOPOB IIPU PEIEHUN MAaTEMATUYECKUX U IPUKJIAIHBIX 3aad.

IpakTnyeckoe 3ansaTue Ne9: [[pumeHeHre BEKTOPOB U KOOPAUHAT K PEHIEHUIO T€OMETPUUECKUX
3az1ad.

Tema 7.2. IIpsimble ¥ NJIOCKOCTH B POCTPAHCTBE

AKCHOMBI CTEPEOMETPUU U MPOCTEUIIHNE CIEACTBUS M3 HUX. B3aMMHOE pacmoyioKEHHE IBYX
OpsIMBIX B IPOCTPAHCTBE. YTON MeXAy mpsAMbIMH. [lapannenbHOCT OpsMONM M IUIOCKOCTH,
MapajuiebHOCTh IIOCKOCTEM.

[lepneHauKymsipHOCTh  OpsIMOM M IUIOCKOCTH. CBA3b  MEXAY NapajUIebHOCTBIO U
NEePHEHANKYIISIPHOCTBIO IPAMBIX U IJI0CKOCTeN. OpTOoroHaibHOE npoektupoBanue. [lepnenaukynsap u
HAKJIOHHAs. YTOJI MEXAY IIPSMOM U INIOCKOCTHIO.

JIByrpaHHbIi yroj. YT0oJ MEeXKIY IIOCKOCTIMU. [leprneHaAnKynsipHOCTh JBYX IJIOCKOCTEMH.

I'eomerpuueckue mnpeoOpazoBaHMsl IMPOCTPAHCTBA: MMAPAJUICIbHBIM IEPEHOC, CUMMETPHS
OTHOCHUTEJIBHO TUIOCKOCTH.

[MapannensHoe mnpoektupoBanue. Ilmomane oproroHanbHOM mpoekuuu. M3o0paskeHue
IIPOCTPAHCTBEHHBIX QUTYD.

Tema 7.3. MHOTOrpaHHUKH

ITonsarue o TCOMCTPHUICCKOM TCJIC U €0 TOBECPXHOCTHU. MHOI‘OFpaHHI/IKI/I.
Bepmunbl, peOpa, rpaHu MHororpaHHuka. PasBepTka. MHOrorpaHHble YIriibl. Beimykiibie
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MHoOrorpaHHuku. Teopema Diinepa.
[Tpusma. [Ipssimast u HaknonHas npusMa. [IpaBunbpHas nmpusma. [lapamnenenumnen. Kyo.
IInpamupa. IIpaBunbHas nupamuga. Y cedeHHas nupaMuaa. Terpasap.
Cummerpuu B KyOe, B apaiesienure/ie, B Ipu3Me U MUpaMujie.
Ceuenus xy0a, IpU3MbI U TUPAMU/IBL.
[Inomane noBepXHOCTH reoMeTpudeckoro Tena. [lmomane moBepXHOCTH MPU3MBL, TUPAMUIBL,
YCEYEHHOU MMUPaMU/IbI.
[IpencraBineHne O NpaBUIIBHBIX MHOTOTpaHHUKAx (TeTpa’ap, KyO, OKTad[p, OOJEKa’ap u
HUKOCA3IP).
IIpakTnueckoe 3ansitue Nel0: [Toctpoenue ceueHuii TeTpasapa v napauviesienunesa.

Tema 7.4. Tes1a 1 MOBEPXHOCTH BpallleHUS
IToBepxHOCTSH BpaleHus. Teno BpameHusl.
Humuuap u kouyc. Yceuennwiii konyc. OCHOBaHUE, BBICOTA, OOKOBast MOBEPXHOCTH, 00pa3yromas,
pasBepTka. Oceguvle ceueHus u cevenus, napanienbHble OCHOBAHUIO.
[lTap m cdepa, ux cedenus. B3zaumHOE pacmosioKEHHE IUIOCKOCTH W mapa. KacamenvHas
naockocms K cghepe.
IIpakTnyeckoe 3ansitue Nell: Berunciienue niomaan NoBEpXHOCTENH T€OMETPUUYECKUX TE.

Tema 7.5. U3mMepeHusi B reoMeTpUH

O6mwem u ero usmepenue. Murerpanshas ¢popmyna oobema.

dopmynel 00beMa Kyba, TPSIMOYTOJIBFHOTO TMapajuIeNenueia, Ipu3Mbl, TumHApa. DopMyssl
o0beMa mupaMuabl U KoHyca. PopMyInbl IUIOMAAN MOBEPXHOCTEW LWIMHIpPAa U KOHyca. PopMyIibl
o0beMa mapa u 1iomaau cepel.

[TonoOue ten. OTHOIIEHUS MTONIA/IeH TOBEPXHOCTEH U 0O0bEMOB MOTOOHBIX TEJ.

IIpakTuyeckoe 3anaTue Nel2: Beruncienne 00beMOB reOMETPUUECKHUX TEI.

Pa3znen 8. 9JIEMEHTBI KOMBUHATOPUKU
Tema 8.1. OCHOBBI KOMOMHATOPUKH
OcCHOBHBIE MOHATHA KOMOMHATOPUKHU. 3a7aud HA MOJCUET YMCIa pa3MelIeHUH, epecTaHOBOK,
couerannii. Pemenue 3amau Ha mnepebop BapuantoB. dopmyna Ounoma Hpiorona. CBoiicTBa
OuHOMHHANBHBIX K03 uunenton. Tpeyronpuuk [ackans.

Pazzen 9. JJIEMEHTHI TEOPUU BEPOSITHOCTEN 1 MATEMATHUYECKOM
CTATUCTUKHU

Tema 9.1. OcHOBBI TeOPUH BEPOSATHOCTEH

[TonsiTHe COOBITHUS W BEPOSATHOCTU COOBITHS. JlOCTOBEpHBIE W HEBO3MOXHBIC COOBITHS.
Knaccuueckoe onpeneneHue BeposiTHOCTE. Teopema ciioxkeHus: BeposTHOCTEN. TeopeMa yMHOKEHUS
BEPOSITHOCTEH.

Ilonamue o muesagucumocmu cobvimui. JJucKkpemnas Cry4yauHas 6eluyuHd, 3aKOH ee
pacnpeoenenus. Yucnosvle xapakmepucmuku OUCKPEMHOU CLyYauHol eeaudunsvl. Ilonamue o 3axoue
OobLUUX YUCe].

Tema 9.2. OcHOBLEI MATEMATHYECKOH CTATHCTUKH

[IpencraBneHne AaHHBIX B BUAE TAONHII, quUarpamm, rpa@ukoB. [ eHepanvbHas CO8OKYNHOCHID,
8b100pKA, cpednee apudmemudeckoe, meouana. [lonsamue o 3a0auwax mamemamuyeckol CmamucmuKu.

Pewenue npakmuueckux 3a0ay ¢ npumeHeHuem 8eposimHoCMHbIX Memooos.
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2.4. IlepeyeHb NPAKTHYCCKUX 3aHATHI

Ne Ne  paznena, HauMeHnoBanue 3aHATHA KonnuectBo
MPAKTUY | TEMBI 4acoB
€CKOT0

3aHATHS

1. | Tema 1.1. IIpakTnyeckoe  3anstue  Nel: Brruncnenue 2
apuQMEeTHIECKUX BBIPAKCHU.

2. | Tema2.l. IIpakTyeckoe 3ansaTHe  Ne2: Brruucnenune 2
apu(QMEeTHUYECKUX BBIPDAKEHUN, COAEpKAIIUX CTENeHU U
KOpHHU.

3. | Tema4.l. IIpakTuyeckoe 3ansitue Ned: IIpeoOpazoBanue u 2
BBIYHCIICHHE TPUTOHOMETPUUYECKUX BBIPAKEHUM.

4. | Tema 3.3. IIpakTnyeckoe  3ansaTe  Neqd: Pemienne 2
IIOKa3aTEJIbHBIX YPABHEHUM.

5. | Tema 3.4. IIpakTnyeckoe  3anaTHe  NeS: Pemienne
JOrapu(pMHUECKUX YPAaBHECHH.

6. Tema 6.2. IIpakTnyeckne 3anatuss Ne 6: Haxoxnenue 2
POM3BOJIHBIX (DYHKITHH.

7. | Tema 6.2. IIpakTuyeckne 3ansaTtusa Ne7: lccnenoBanue 2
(GYHKIIHHA C TOMOIIBIO MPOU3BOIHOM 1 MOCTPOCHHE TPahUKOB
byHKIMI

8. | Tema 6.3. IIpakTnyeckoe 3ansiTue Ne§: 2

Haxoxxnenne HeomnpeaeleHHbIX UHTErpajioB METOJ0M
HEMOCPEJICTBEHHOTO MHTETPUPOBAHMUSI.

9. | Tema73 IIpakTyeckoe 3anaTne Ne9: IlocTpoeHue ceueHuit 2
TeTpas/pa U Napaieienurnea.

10. | Tema 7.1 IIpakTnyeckoe  3anmaTme  NelO:  Ilpumenenue 2
BEKTOPOB U KOOPAMHAT K PEIICHUIO0 FT€OMETPUUECKHX 3aJiau.

11. | Tema 7.4 IIpakTuyeckoe 3ansaTue Nell: Beruncnenue mioniaau 2
MOBEPXHOCTEN T€OMETPUUYECKUX TEl.

12. | Tema 7.5 IIpakTuyeckoe 3anaTue Nel2: Beruncnenrne o0beMoB 2
r€OMETPUUYECKUX TEJI.

Bcero: 24
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3.XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM JEATEJIBHOCTH

CTYJAEHTOB

Coaepixkanue o0yueHust

XapakTepucTHKAa OCHOBHBIX BU/IOB /IeATEJIbHOCTH CTY/I€HTOB
(Ha ypoBHe yueOHBIX JeiicTBUI)

Beenenne

O3HakOMJIEHME C pOJIBI0 MAaTEMAaTUKU B HAayKe, TEXHHUKE,
HSKOHOMHKE, HH(OPMALMOHHBIX TEXHOJOTUSAX MU MPAKTHYECKOM
NESTEIBHOCTH.

O3HakoMJIEHHE C LIETSIMM U 337]a4aMU U3Y4EHUsS] MaTeMaTUKH
npu ocBoernu npodeccuit CI1O u cnenmansaocteir CI10

AJITEBPA

Pa3BuTHe NOHATHS 0 YHCIE

BrimonHenue apudmMernueckux ACHCTBUN Hal YHCIaMH,
coueTasi yCTHbIC U TUCHhbMEHHBIE TIPUEMBI.

Haxoxpaenne mnpuOmKEeHHBIX 3HAUYEHUW  BEIUYMH U
MOTPEIIHOCTeH BBIYUCICHUH (a0COMIOTHOW W OTHOCHUTEIHHOM);
CpaBHEHHE YHCIIOBBIX BBIPAKEHU.

Haxoxnenne ommOoOK B MpeoOpa3oBaHUAX U BBIYMCICHUAX
(OTHOCHTCSI KO BCEM ITYHKTaM MPOTPaMMBbI)

KopHu, crenenu,
Jorapu@msl

O3HaKOMJIEHHE C TOHSITHEM KOPHS /-U CTENIEHH, CBOMCTBAMHU
pPaauKaIoB ¥ IPABUIAMH CPAaBHEHUS KOPHEM.

@opMyIMpOBaHHUE OIPEICIICHUS] KOPHSA U CBOWCTB KOPHEM.
Beluncnenne u CcpaBHEHHME KOpHEH, BBINOJHEHUE MPUKUIKH
3HAUEHUS KOPHS.

[IpeoOpazoBanre 4YHCIOBBIX W OYKBEHHBIX BBIPAKCHUH,
COJIEpIKaINX paJuKabl.

Boimonnenue pacuetoB 1o gopmynam, CoOJepiKaliiM
panuKaibl, OCYLIECTBISAS  HEOOXOIWMBbIE  TOJACTAHOBKH U
npeoOpa3oBaHMs.

Omnpenenenne paBHOCWIBHOCTH BBIPAKEHUHN € paJuKajIaMH.
Pemienue nppanyoHaabHbIX YpaBHEHHIA.

O3HaKOMJIEHHE C NOHSITHEM CTENEHH C JEHCTBUTEIBHBIM
MTOKa3aTeNEeM.

HaxoxxneHne  3HaueHHMM  CTENEHU,  WCIOIB3Ys  IIPU
HE00XOIMMOCTH HHCTPYMEHTAJILHBIE CPEJICTBA.

3anuceIBaHuE KOPHS /-1 CTETIEHH B BUJIE CTETICHU C IPOOHBIM
MoKa3aTeseM u Ha00O0pOoT.

@opMynMpOBaHKUE CBOMCTB CTEIIEHEH. Briuncienue crenenen
C pallMOHAJIBHBIM I10KA3aTEJIEM, BBIITOJTHEHUE MPUKUIKNA 3HAYCHUS
CTEIIEHU, CPABHEHHUE CTEIICHEM.

[IpeoOpa3oBanue YUCIOBBIX M OYKBEHHBIX BBIpRKECHUH,
COAEp)KAIIMX  CTENEHW, TMPUMEHsA  cBoilcTBa.  Pemenue
[I0KA3aTeJIbHBIX YPABHEHUMN.

O3HakoMJIEHHWE C TIPUMEHEHUEM KOpPHEW W CTeneHel mpu
BBIUHCIICHUM CPEIHMX, JCIEHUU OTpe3Ka B «30JI0TOM CEYECHHM).
Penrenne npukiiagHbIX 3a/1a4 Ha CJIOXKHBIE IPOLEHTHI

IIpeoOpa3oBanue
ajredpanyecKnux
BbIpa:KeHU I

Brimonaenne mnpeoOpa3oBaHMil BHIPAKECHHUM, TPUMEHEHHE
(dhopMyI1, CBS3aHHBIX CO CBOWCTBAMH CTEIICHEH U JIOrapu(MOB.

Onpenenenue oOJactu JIOITYCTUMBIX 3HaYCHUHU
norapu(MUUECKOro BbIpakeHus. Pemenue norapudmMuyeckux
ypaBHEHUI
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OCHOBbBI TPUTOHOMETPUH

OcHOBHBIC TOHATHSA

W3ydyeHne paiuaHHOIO METONA U3MEPEHUS YIJIOB BPALICHUS
U HX CBSI3U C TpalycHOM Mepoil. 300paskeHue yrioB BpalleHus Ha
OKPY>KHOCTH, COOTHECEHUE BEJIINYUHBI YIJIA C €r0 PACIOIOKECHHEM.

@OopMyIMpOBaHUE  ONPEIACICHUN  TPUTOHOMETPUYECKUX
GyHKUIMH Ui yIJIOB MOBOPOTA M OCTPBIX YIJIOB MPSMOYTOJBHOTO
TPEYroJIbHUKA  00BSCHEHNE X B3aUMOCBS3H

OcHoBHBIE IIpyMeHEHHE OCHOBHBIX TPUTOHOMETPUYECKHUX TOXKIECTB IS

TPUTOHOMETpPHYECKHE BBIYUCIICHUS 3HAYCHUH TPUTOHOMETPUYECKUX (PYHKLUH 10 OIHOM

TOKAECTBA U3 HUX

IIpeoOpa3oBanus W3yuenne OCHOBHBIX (OPMYJT TPUTOHOMETPUHU: (POPMYIIBI

NpocTeHuxX CJIOXKEHU, yIIBOEHUS, npeoOpa3oBaHuUs CYMMBI

TPUTOHOMETPHYECKUX TPUTOHOMETPHUECKUX (PYHKLUH B MPOU3BEIACHNUE U TPOU3BEACHUS

BBIPa’KeHUH B CyMMy HW NpPUMCHCHHME IIPpU  BBIYUCICHHN  3HAYCHUS
TPUTOHOMETPUYECKOTO BBIPAKEHUS U YIIPOLLEHHUS €T0.

O3HaKOMJICHME CO CBOMCTBAMH CHUMMETPHM TOYEK Ha

eIMHUYHOM OKPYXHOCTH M MPUMEHEHHE UX JJIs BbIBOjAA (hopmy
IIPUBEICHHUS

IIpocreiimmue Pemenune mo ¢opmynam H TPUTOHOMETPHYECKOMY KpYTy

TPUTOHOMETPHYECKHE IIPOCTEHIINX TPUTOHOMETPUYECKUX YPABHEHHUH.

YPaBHEHUS M HEPABEHCHGA

[IpumeHeHnne oOLmIMX METOAOB  pEIICHHUs YpaBHEHUH
(mpuBeneHUe K JTMHEHHOMY, KBaJJpaTHOMY, METOJ Pa3jIoKEHUs Ha
MHOXUTEIH, 3aMEHBI IIEPEMEHHOM ) npu peuieHun
TPUTOHOMETPUYECKUX YPaBHEHUM.

YMeHHe oTMedaTb Ha Kpyre peIeHus POCTEHIINX
TPUTOHOMETPUUECKUX HEPABEHCTB

APKCHHYC, aDKKOCHHYC,
apKTaHTeHC Yucia

O3HaKOMJICHHE C MTOHATUEM OOPATHBIX TPUTOHOMETPHUUECKUX
byHKIHA.

WN3ydyeHne  ompeneneHWil — apKCHHyca,  apKKOCHHYca,
apKTaHTeHca 4Yucia, (OpPMYJIUPOBaHHE WX, H300paKCHHE Ha
€AMHUYHOU OKPYKHOCTH, IPUMEHEHHUE ITPU PEIICHUN YPAaBHECHUN

®YHKIMU, UX CBOMCTBA U TPA®UKH

DOYyHKIUH.
IlonsiTHe 0 HenmpepbIBHOCTH
byHkunn

O3HakoMJIEHUE C TIOHSATHEM TMEPEMEHHOM, MpUMEPAMU
3aBUCUMOCTEH MEX]ly IEPEMEHHBIMH.

O3HakoMJIeHHE C TOHATHEM Tpaduka, ONpeleeHne
NPUHAIIISKHOCTH TOYKM Tpaduky ¢yHkiuu. OnpeneneHue o
dbopmyne mpocTeiIiel 3aBUCMMOCTH, BHAAa ee¢ Trpaduka.
Bripaxkenue no ¢popmyie oHON EpEMEHHOM Yepe3 ApyTHe.

O3HakoMJIeHHE c orpeieIeHuEM byHKIUY,
(dbopmMynHpOBaHUE €ro.

Haxoxxnenne oGnactu ompeneneHuss W 00JIacTH 3HAYCHHI

byHKIIHN

CaoiicTBa pyHKIMH.
I'padguyeckas
HHTepIpeTanms.
IIpumepsl
(GyHKUMOHANBHBIX
3aBHCHUMOCTeN

O3HakoMIICHHE c IIpUMEpaMu (GyHKIIMOHAIBHBIX
3aBHCHMOCTEN B peasIbHbIX MIPOLIECCAX U3 CMEKHBIX AUCLUIIINH.

O3HakOMJICHME C  JIOKa3aTeIbHBIMH  PAaCCYXICHHUAMH
HEKOTOPBIX CBOWCTB JIMHEHHOH © KBaJpaTW4YHON (QyHKIHA,
MPOBEICHUE  HWCCIEIOBAHUSA JIMHEHHOM, KYCOYHO-JIMHEWHOM,
ApOoOHO-TMHEHHONW M KBaJpaTUYHON (QYHKIUH, MOCTPOEHHE HUX
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B peaJIbHBIX
nmpoueccax u ABJCHUAX

rpadukoB. Iloctpoenne wu dreHwe TpaduKoB  (HYHKIIHI.
HccnenoBanue QyHKIHH.

CocraBnenue BUIOB (YHKIHA 10 JaHHOMY YCIIOBHIO,
pelIeHre 3a1a9 Ha SKCTPEMYM.

Brimonaenue npeobpazoBanuii rpaduka GyHKIIN

Oo0paTHble pyHKIMH

Wzyuenue nouamus obpammuoti pynkyuu, onpeaeIeHue Buaa
U nocmpoeHue zpaguxka oOpamHol GYHKYUU, HAXOHCOeHUe ee
obaacmu onpedenenus u ooracmu 3uavenuti. [IpumeHeHne CBOMCTB
GyHKIMHA TIpU HWCCICIOBAHUW YPaBHEHWH M PEUICHWM 3a7ad Ha
KCTPEMYM.

O3HaKOMJICHHE C TIOHSITHEM CIIOKHOU (PYHKITUH

CreneHHble,
MOKa3aTeJbHbIe,
Jorapupmuyeckue "
TPUTOHOMETPHYECKHE
(pyHnkunum.

OopaTHbIe
TPUTOHOMETPHYeCKHUe
byHkunn

Brruucnenue 3HayeHnii GyHKIMN 10 3HAYEHUIO apTyMEHTa.

Omnpenenenue TMOJNOXKEHUsT TOYKM Ha rpaduke 1o ee
KOOpJIUHATaM U Ha00OpOT.

Hcnonws3oBanre CBOMCTB (YHKIMMA 1711 CPAaBHEHUS 3HAYCHUI
cTerneHel u jorapudmos.

[TocTtpoenne rpadUKOB CTENEHHBIX M JIOTApUPMHUIECKUX
GyHKIMHA.

Pemenue nokasaTenbHbIX U JOrapu(PMUUECKUX ypaBHEHUHN U
HEPaBEHCTB 110 U3BECTHBIM aJITOPUTMAM.

O3HakOMJIEHHE C MOHSTHUEM HEMPEPHIBHOM MEPHOIUYECKON
¢bynkuuu, QopMynupoBaHHE CBOWCTB CHHYca M KOCHHYCA,
MMOCTPOCHUE X TPa(UKOB.

O3HaKOMJICHHE C TOHSATHEM TapMOHMYECKHX KOJeOaHWH U
MpUMepaMu FrapMOHUYECKHUX KOJeOaHUN JIJIsl OMUCAaHUs MPOLIECCOB
B (M3HKE U IPYTUX 00JACTAX 3HAHMUA.

O3HakOMJIEHUE C TIOHATHEM pa3pPbIBHOM MEPHOIMYECKON
¢bynkuuu, (GopMyIMpPOBaHHE CBOWCTB TaHINE€HCAa M KOTAHTEHCA,
MMOCTPOCHUE X TPa(UKOB.

[IpumeHeHre CBOMCTB (YHKUMU JUIsI CpaBHEHHs 3HAUEHUUN
TPUTOHOMETPUUECKUX (YHKIMM, pEelIeHUs] TPUTOHOMETPHUUECKHUX
YPaBHEHHH.

Ilocmpoenue epaguxos obpammuvix mMpuOHOMEeMpPUHECKUx
@yHKyul u onpedenenue no 2paguKam ux c8oLCma.

Brimoraenue npeodpa3zoBanus rpad)uKoB

HAYAJIA MATEMATHYECKOT'O AHAJIM3A

IHocaenoBaTeJLHOCTH

O3HaKOMIIEHHE C IOHATHUEM YHCIOBOMH IIOCJICA0OBATCIIbHOCTH,
criocobamu ee 3a7jaHusl, BHIYUCIEHUSIMU €€ YJICHOB.

O3HakomaeHue ¢ nowsamuem npeoena nocied08ameabHOCmMu.

O3HakOMJIEHHE C BBIYHCIEHHEM CYMMBbI OECKOHEYHOIO
YHUCJIOBOTO psifa HAa MPUMEpPE BBIUYUCICHHUS CYMMBI OECKOHEUHO
yOBIBarOIIEH T€OMETPUICCKON TTPOTPECCHH.

Pemenne 3amau  Ha npuUMeHeHHE (OPMYJIBI  CyMMBI
OCCKOHEYHO YOBIBAIOIICH T€OMETPUIECKOMN MPOTPECCUH

IIpousBoanasn H ee
NpHUMEHeHHe

O3HaKOMJIEHHME C IOHSITUEM IIPOU3BOJHOM.

WN3yyenne u QopmyaupoBaHHE €€ MEXaHUYECKOTro |
TFEOMETPUUYECKOTO CMBICIIA, H3YYEHHE QJIrOPUTMa BBIYUCICHUS
MIPOM3BOJIHOM Ha MpPUMEPE BHIUMCICHHUS] MTHOBEHHOM CKOPOCTH U
YII0BOro KO3 UIMEHTa KacaTeIbHOM.

CocrapieHre ypaBHEHUs KacaTeJIbHOW B OOIIIEM BHJIC.
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YcBoenne — mpaBun  guddepeHmMpoBaHus,  TaOIUIIBI
MPOU3BOJHBIX  JJIEMEHTAPHBIX  (YHKIUH, MpPUMEHEHUE IS
muddepennmpoBanuss  QYHKIHM,  COCTABICHUS  YpPaBHEHUS
KacaTeJIbHOMU.

N3yuenune TeopeM 0 CBsI3U CBOMCTB (PYHKITUW M TIPOU3BOTHOM,
(bopMyIHpOBKa UX.

[IpoBenenne ¢ TOMONIBIO MPOU3BOJAHOM HCCIETOBAHUS
¢byHKIMH, 3a1aHHON (HOPMYIIOi.

YcraHoBieHue CBSI3M CBOWCTB (YHKIIMM W TIPOU3BOIHOM IO
uX rpadukam.

[IpumeneHne TPOM3BOAHOM Uil pelIeHUs 3aJad  Ha
HAaXOXJCHHE HauWOOJBIIEr0, HAUMEHBIIETO 3HAYCHUS U Ha
HaXO0XJICHHE IKCTpeMyMa

IlepBoOOpa3Hasi U MHTErpaJl

O3HakoMJICHHE C TIOHATHEM MHTErpasia U nepBooOpasHou.

N3yuenune mpaBuia BEIYUCICHUS IEPBOOOPA3ZHON U TEOPEMBI

Herorona— JleliOHuma.

Pemenue 3ama4d Ha cBsI3b MEPBOOOPA3HON U €€ MPOU3BOIHOM,
BBIUUCIICHUE [TEPBOOOPA3HOM ISl JaHHOM (DYHKITHH.

Pemenue 3a1a4 Ha MpUMEHEHHE UHTETpaja AJsl BHIYUCICHUS
(bU3MYECKUX BEIIMYNH U TUIOMIaeH

YPABHEHUSA U HEPABEHCTBA

YpaBHeHHS] M CHCTEMBI

yYpaBHeHHH

HepaBenctBa u cucreMbl
HEPABEHCTB c AByMS
nepeMeHHbIMHU

O3HakoOMJIEHWE C MPOCTEUIIMMH CBEACHUSIMU O KOPHAX
anreOpandecknxX  ypaBHEHHUH,  TOHATHAMM  HCCJIEIOBAaHUS
YpPaBHEHUU U CUCTEM YPaBHECHUH.

N3yueHne TeopuM paBHOCHIBHOCTM YpPaBHEHUH U ee
npuMeHeHus. [loBTopeHme 3amucu  peleHUs  CTaHAAPTHBIX
ypaBHEHH, IPUEMOB MTPeoOpa30BaHusl ypaBHEHUH IS CBEICHHS K
CTaHIapTHOMY YPABHECHHIO.

Pemenue panroHanbHbIX, UPPALUOHAIBHBIX, 10KA3aTEIbHBIX
Y TPUTOHOMETPUYECKUX YPABHEHUN U CHCTEM.

Hcnonb3oBanue cBOMCTB U rpauKoB (PYHKIMIH 1151 peIieHust
ypaBHeHHH. [I0BTOpEHNE OCHOBHBIX IPUEMOB PEILIECHUS CUCTEM.

PemeHne ypaBHEHHMH C IIPUMEHEHHMEM BCEX IIPUEMOB
(pa3noxeHnuss Ha MHOXKWTENH, BBEJICHHMS HOBBIX HEHU3BECTHBIX,
MOJICTAHOBKH, IpahudecKoro MeToa).

Pemienue cucreMm ypaBHEHUH C HPUMEHEHHEM Pa3IMYHBIX
CIIOCO0OB.

O3HakoMJIeHHE C OOIIMMH BOMPOCAMU PELICHHsI HEPABEHCTB
U HUCMOJIb30BaHUE CBOMCTB M IpaukoB (DYHKIMHA MPHU pEIICHUH
HEPABECHCTB.

Pemennie HepaBeHCTB U CHCTEM HEPABEHCTB C IPUMEHEHUEM
Pa3IMYHBIX CITOCOOOB.

IIpumeHeHHEe MaTeMaTUYECKUX METOJOB Ul PELICHUS
COZIEpKATENbHBIX 3a/ad W3 Pa3IUYHBIX oOjacTell Hayku u
IIpakTUKU. MHTepnpeTnpoBaHne pe3yabTaTOB C YYETOM peaabHBIX
OrpaHUYECHUN

3JEMEHTHI KOMBUHATOPUKH, TEOPUU BEPOATHOCTEHN U

CTATUCTUKHU
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OcHOBHBIC TOHATHSA
KOMOUHATOPUKH

W3ydyenue mnpaBuiga KOMOMHATOPUKH U NPUMEHEHUE IpHU
pelIeHn KOMOMHATOPHBIX 3a/1a4.

Pemenne koMOMHATOPHBIX 3a7a4 METOJOM Tiepedopa U Io
MPaBUITY YMHOXKEHUSI.

O3HakoMJIeHHE c MOHATUSAMHI KOMOMHATOPUKHU:
pa3MeNICHUsIMK, COYCTAHUSIMHU, IMEPECTAHOBKAMH U (OpMylaMu
JUISL UX BBIYUCIICHUS.

OObsicHeHHEe W TpuUMeHeHue QOopMya IS BBIYUCICHUS
pa3MelIeHN, IEPECTAHOBOK M COUYETAaHUM MPU PEUICHUM 3a]1a4.

OszHakomyeHne ¢ OuHOMOM HBIOTOHA W TpPEYTrOJBHHKOM
[Tackas.

Pemenue npaktuueckux 3a1ay ¢ UCMOJb30BAHUEM MOHATUN U
MpaBUJl KOMOMHATOPUKHU

DJIeMeHThI TeOpHH

I/IBY‘-IGHI/IG KJIaCCHYCCKOI'O OIMPCACIICHUA  BCPOSTHOCTH,

BepPOSAATHOCTEM CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMME BEPOATHOCTEH.
PaccmoTpenue npuMepoB  BBIYMCICHHUS  BEPOSTHOCTEH.
Pemenue 3amay Ha BEIYHMCIIEHUE BEPOSITHOCTEH COOBITHIA
IIpeacraBienne O3HakoMJIEHHE C MPEACTaBICHUEM YHUCIOBBIX JAHHBIX U UX
AAHHBIX (Tadamupbl, | XapaKTEepPUCTUKAMMU.

AHArpaMMbl, rpaguKn)

Pemenne mnpakTudyeckux 3agady Ha OOpabOTKY YHMCIIOBBIX
JTAHHBIX, BBIYHUCICHHE X XapaKTEPUCTUK

I'EOMETPUA

IIpsimble ¥ MII0CKOCTH
B IIPOCTPAHCTBE

dopMynHpoOBKa M NPUBEACHHUE JI0KA3ATEILCTB MPU3HAKOB
B3aMMHOI'0 PAaCIOIOXKEHH MPSAMBIX U TUIOCKOCTeH. Pacrio3naBanue
Ha 4eprexax M MOJACNSIX Pa3jIuYHbIX CIy4aeB B3aUMHOTO
PacMoIOKEeHUs MPAMBIX U IIOCKOCTEH, apryMEHTUPOBAHHUE CBOMX
CYXKJICHUU.

DopMyJIUPOBAHUE ONpPEIEICHHUI, TPU3HAKOB U CBOWCTB
MapajvieJIbHbIX U MEPIEHIUKYISPHBIX MIOCKOCTEH, IBYTPAHHBIX U
JIMHEMHBIX YIJIOB.

BrinonHeHue nocTpoeHust yriaioB MKy MPSMBIMU, IPSIMON U
IJIOCKOCTBIO, MEXKIY TUIOCKOCTSIMH 10 OMMCAHUIO U PacliO3HABAaHUE
UX Ha MOJIETISX.

[IpumeHeHne MpU3HAKOB U CBOMCTB PACHOJIOKEHUS MPSIMBIX
Y TJIOCKOCTEH MpU pelIeHUH 3a/1a4.

N300paxeHne Ha pUCYHKaX U KOHCTPYHPOBAHHE HA MOJETISX
NEePHNEHIUKYISIPOB WM HAKJIOHHBIX K IUIOCKOCTH, TMPSAMBIX,
MapajuIeNbHbIX TIOCKOCTEH, YIIIOB MEXY MPSIMOM U TIOCKOCTHIO
1 000CHOBaHUE MOCTPOCHUSI.

Pemenue 3a1a4 Ha BBIUMCICHHE T€OMETPUUYECKUX BEIMYUH.
OrnucbIBaHUE PACCTOSIHUSL OT TOYKU JI0 MJIOCKOCTH, OT MPSMOU J0
IJIOCKOCTH, MEXIY IUIOCKOCTSMHU, MEXKIY CKpPEUIMBAIOLUIIMUCS
MPSMBIMU, MEX]Ty IPOU3BOJILHBIME (PUTYpaMu B IPOCTPAHCTBE.

®opmyanpoBaHUE U JOKa3blBAHHE OCHOBHBIX TEOPEM O
paccTosiHUAX (TEOpEM CYIIeCTBOBAHMS, CBOMCTBA).

W300paxkeHne Ha uepTekax U MOJENAX pACCTOSHUA U
0o0OCHOBaHME CBOMX CYyxaAeHuid. OmpenerneHne M BBIYHCICHUE
paccTosiHui B mipocTtpaHcTBe. [IpuMeHenuwe ¢GopMyn U Teopem
TJIAHUMETPUU JJI pElIeHUs 3a]1ay.
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O3HaKOMJICHHE C IOHATHEM NAPAIUICIBHOTO IPOEKTUPOBAHHUS
U ero caoiictBamu. Dopmyruposanue meopemvl O NIOWAOU
OpPMO20HANLHOU NPOEKYUU MHO20Y20NbHUKA.

[Ipumenenne Teopun Isi OOOCHOBAHHS MOCTPOCHHH U
BBIYHCIICHUM.

ApryMEHTUpOBAaHUE CBOMX CYXACHMM O  B3aUMHOM
PacIoyI0KEHUH IPOCTPAHCTBEHHBIX (PUTYyp

MHOrorpaHHUKH

OnucaHnne W XapakTepUCTUKA  Pa3IUYHBIX  BHUJOB
MHOT'OTPaHHUKOB, IIEPEUYHCIIEHUE UX JJIEMEHTOB U CBOMCTB.

N300pakeHNe MHOTOTPAaHHUKOB U BBITIOJIHEHUE TTOCTPOCHUS
Ha N300paKeHUSIX U MOJEISAX MHOTOIPAaHHUKOB.

Bplunciienne  NUMHEHWHBIX  DJIEMEHTOB W YIVIOB B
MPOCTPAHCTBEHHBIX KOH(MUTYypalusaX, apryMEHTHPOBaHHE CBOUX
CYKJICHUU.

XapakTepucTuka U H300paKEHUE CEUEHUs, pazeepmKu
MHO202PAHHUKOG, BBIYUCIICHUE IJIOIIAEH TTIOBEPXHOCTEM.

[Toctpoenne mpocTeWmmx  ceYeHUH Kyba, TPU3MBIL,
nupamubl. [Ipumenenne (akToB U CBEACHUI U3 IIAHUMETPHUH.

O3HakoMJIECHUE C BHJAMH CHMMETPUA B MPOCTPAHCTBE,
(dbopMyIMpOBaHHE OMpPENeICHH ¥ CBOWCTB. XapaKTEepPHUCTHUKA
CUMMETPUH TEJ BPAIEHUsI U MHOTOTPaHHUKOB.

IIpuMeHeHre CBOMCTB CUMMETPHHM IIPU PELICHUH 3a1a4.

Wcnonb30BaHne npuoOpPETEeHHBIX 3HAHUHN JIJIS1 UCCIIETOBAHUS
Y MOJICIIUPOBAHUS HECIIOKHBIX 3a/a4.

N300pakeHre OCHOBHBIX MHOTOTPAaHHUKOB M BBIIIOJHEHUE
PUCYHKOB I10 YCJIIOBHUSIM 3aJa4

Tena u moBepxHoCcTH
BpAaIlleHUsl

O3HakOMJIEHHE C BUAAMHU TeJ BpalleHus, (GopMyInpoBaHHe
UX OIIPEJEIICHUN U CBOWCTB.

@OopMyIMpPOBaHHE TEOPEM O CEUEHUH IIapa IUIOCKOCTBIO U
TJIOCKOCTH, KacaTenbHOM K cepe.

XapakTepucTuka W U300pakeHHe Tel BpalleHHs, HX
pa3BEpTKHU, CEUCHHUSI.

Pemenue 3a1a4 Ha MOCTPOECHHUE CEYEHUM, BEIYUCIICHUE JIJIMH,
paccrosgHui, yriaoB, miowmanei. I[IpoBeneHue AoKa3aTEIbHBIX
pacCyXIEeHHI P pElICHUH 3aad4.

IIpuMeHeHrne CBOWCTB CMMMETpPUHU IIpU PELICHUM 3a1ay Ha
Teja BpalleHUsl, KOMOMHALIUIO Tell.

N300pakeHNEe OCHOBHBIX KPYIJIBIX T U BBIIOJHEHUE
PUCYHKA IO YCIIOBUIO 3a7a4u

HN3mepenus B reomeTpun

O3HakomJieHHME C TOHATUSAMH IUIOMIAAM W oObema,
aKCMOMaMH U CBOWCTBAMH.

Pemienue 3a1a4 Ha BBIYMCICHHUE TUIOIIAAEH TUIOCKHX (UTYP C
MPUMEHEHUEM COOTBETCTBYyIomux (opMyn u  (akToB U3
IJIAaHUMETPUH.

N3yuenne TEOpEM 0 BBIYMCIICHUHU 00BEMOB
MPOCTPAHCTBEHHBIX TEJ, PEUICHUE 33/1a4 HA MPUMEHEHuEe GopmyI
BBIUYHCIICHUS] 00BEMOB.

Wzyuenne  ¢opmyn  UIsI  BBIUMCIGHUS  IUIoLIanei
MTOBEPXHOCTEW MHOTOTPAHHUKOB U TE€J BPALLIECHHUS.

O3HakOMJIEHME C  METOJAOM  BBIYMCIEHHUS  IJIOLIAAH
MMOBEPXHOCTU C(ephl.
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Pemienue 3amad Ha BBIYMCIEHHE IUIONMIAJEH MOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEI

KoopanHatbl 1 BeKTOPbI O3HakoMIJIEHHE C IOHATHEM BeKTOpa. 3ydeHne nexkapToBoit
CUCTEMBI KOOPJMHAT B IIPOCTPAHCTBE, IOCTPOEHUE IO 3aJaHHBIM
KOOpJAMHATaM TOYEK U IUIOCKOCTEN, HaX 0K ACHUE KOOPANHAT TOYEK.

Haxoxxnenue ypaBHEHHMI OKPY)KHOCTH, C(ephbl, MIOCKOCTH.
Brruuciienne pacCTOSTHUN MEXIy TOUYKaMHU.

N3yuenne  CBOMCTB  BEKTOPHBIX  BEJIMYMH,  IPaBUI
pa3oKEHUsI BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, IPaBUI
HaxOXJICHUS KOOPJAMHAT BEKTOpa B NPOCTPAHCTBE, MPABUII
JNEWCTBUI C BEKTOPAMH, 3aJJaHHBIMH KOOPIMHATAMHU.

[IpumeneHne Teopuu NpU PENICHUWU 3a7ady Ha JEHUCTBUA C
BEeKTOpaMH. M3ydyeHHe CKaJsIpHOIO IIPOU3BEJIEHUS BEKTOPOB,
BEKTOPHOI'O YpaBHEHHU NPSIMON U I10cKOCTH. [ [pumenenue Teopun
IIPU PELICHUM 3aJa4 Ha JEHUCTBUS C BEKTOPAMH, KOOPAUHATHBIN
METO/, IPUMEHEHHUE BEKTOPOB JJIsl BBIYHMCIICHHS BEJINYMH YIJIOB U
PacCTOSIHUM.

O3HakoOMJIEHHE C J0KA3aTE€IbCTBAMH TEOPEM CTEPEOMETPHUH O
B3aMHOM  DACIOJIOKEHUM  TNPSAMBIX U IUIOCKOCTEH €
WCIIOJIb30BAHUEM BEKTOPOB

4. YCJIOBUs1 PEAJIM3ALIMNA ITPOT'PAMMBbI OBIIEOBPA3OBATEJBbHON
YYEBHOU JUCIIUITJIMHbI

4.1. TpeOboBaHUsI K MUHUMAJIbHOMY MAaTEPUAIbHO-TEXHUYECKOMY O0ecIeYeHH 10
Peanuzanus nporpaMMel TpeOyeT Hanuuue yueOHoro kabunera MaTeMaTHKH.
OoOopynoBanue y4eOHOro KabuHera:

- IOCAJOYHBIE MECTA 110 KOJUYECTBY O0yUarOIINUXCS,

- pabouee MecTO IpernoiaBaTeds,

- IOCKa IIKOJIbHAas

- IEYaTHBIE/JIEKTPOHHBIE IEMOHCTPAIIIOHHBIE TIOCOOHSL.

- y4eOHO-METOANYECKHE TTOCOOUS B SJIEKTPOHHOM/TIEYATHOM BHJIC

- HoytOyk e-Machines E644-C52G25Mnkk,

- MyJbTUMEIMUHBIN TTpoekTop Epson eb-x14g,

- skpad GRANDVIEV 153%203 MW

4.2. UadopmanuonHoe odecrieueHne 00ydeHust
IlepeyeHb pexoMeHAyeMbIX Yy4YeOHBIX H3AaHW, WHTepHeT-pecypcoB, IONOJHUTEIbHOMN

JUTEPaTypbl

OcCHOBHBIC HCTOYHHUKH:

l. Hanasn, A.A. Marematuka: yueOHUK a7 ctyn. yupexa. CIIO/A.A. Jlagass. - 3-e u3z. -
M.: ®opym, 2017.

2. Boromornos, H.B. Maremaruka: yueOHuK s ctyn. yupexa. CITO/H.B.boromornos. - M.:
FOpaiit, 2017.

3. Boromornos, H.B. Maremaruka. 3anaun ¢ pemeHusiMu. B 2 1.: yuebHoe mocobue amus
cryn. yapexa. CITO/H.B.boromonos. - M.: FOpaiit, 2017.

4. KpyroBa, .A. MaremaTuka B Ta0nHIax U cXxeMax: yueOHOe TocoOue JJIs IKOJILHUKOB
u abutypuentoB/U.A Kpyrosa, A.C.Kpyroa. — CII16.: Bukropus mitoc, 2015.

5. Sumenes, JI.T. Marematuka B mpumepax M 3adadax it noarotoBku k EID u

noctyrmieHuto B BY3: yue6Hoe mocoomue/JI.T. lumenes. - 2-e¢ u3z., nom. - M.: By3oBckuii y4eOHHUK:
NH®PA-M, 2016.
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JlonoJHNTEIbHbIE HCTOYHNKH:

l. Anrebpa m Havana martemaruueckoro anamuza. 10-11 kmaccel. ba3oBblii ypoBeHb:
y4aeOHHK 151 001meoopazoBaTenbHbIX yupexaeHuit/11.A.Amumos, FO.M.Konsrun, M.B. TkaueBa u ap.
- M.: IIpocsemenue, 2013.

2. boromonog, H.B. I'eometpust: yuebnuk mis crya. yupexa. CIIO/H.B.boromosnos. - M.:
IOpaiir, 2017.

3. boromono, H.B. IlpakTudeckue 3aHATHs 1O MaTremaTHke: ydeOHOe mocooue/
H.B.boromoios. - 10-e n3a. — M.: Beicias mikona, 2009.

4. I'puropeeB, C.I'. Marematuka: yueOHMK s cryd. yupexa. CIIO/C.I.I'puropses,
C.B.1Boinruna. - M.: Akagemus, 2014,

5. I'ycak, A.A. Maremaruka: mnocooue-perierutop/ A.A.I'ycak, I .M.I'ycak,
E.A.bpuunkosa. - MH.: TerpaCucremc: Terpanur, 2013.

6. Kucenes, A.Il. 'eomerpusi: yueonuk / A.Il. Kucenes; mox pea. H.A. I'maronesa. - M.:
®usmaraur, 2013.

7. Macnosa, T.H. CnpaBounnk nmo matematuke/ T.H.Macnosa, A.M.Cyxonckuii. - M.:

Mup u obpazoBanue, 2013.

HNuTepHeT-pecypces:

1. Exponenta.ru [DnekTpoHHBI pecypc]: oOpa3oBaTelbHBIH MaTeMaTHUYECKH CaiT. -
Pexum noctyna: www.exponenta.ru, CBOOOTHBIH.

2. Math24.ru. Maremarnueckuii aHanu3 [DJIEKTPOHHBIA pecypc]: 00pa3oBaTeNbHBIN
MaTeMaTHYeCKui calT. - Pexxum nocryma: www.math24.ru, cBoOOIHBIA.

3. Martematuka [DJEKTPOHHBIM pecypc]: AICKTPOHHBIA YYEOHBI KOMILIEKC ISt
MIKOJIBHUKOB/ OTKPBITHIIN KOJTemK. - Pexxum nocryna: http://www.mathematics.ru/, cBoGOJHBIH.

5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIEOBPA3OBATEJIbHOU YYEBHOU JUCIIUITJIMHbI

KoHTposib U omeHKa pe3ylbTaToB OCBOCHUS 00I1e00pa30BaTeIbHOW Y4€OHON JMMCIUILUTMHBI
OCYILIECTBIISIETCSl IPENoJaBaTelieM B IIPOLECCE NPOBEACHMS NPAKTHUUECKUX 3aHATUH, IPOBEpKE
JIOMAIIIHUX 3a/1aHUH, TECTUPOBAHUS, a TAKXKE OLICHKH BBITIOJIHEHUS 00YYarOIUMUCS CaMOCTOSITENbHBIX
paboT, WHAMBHUIYyalbHBIX 3aJaHHii, NPOEKTOB, uccienoBaHuid. [Ipomexyrounas aTTecTarus
IPOBOJIUTCS B (hOpME IK3aMeHa.
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