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Pabouas mporpamma cocraBieHa B cooTBercTBHH ¢ ®I'OC cpemsero npodeccHOHAIBHOTO
00pa3oBaHus W y4eOHBIM ILIAHOM IIPOTPAMMBI IOATOTOBKH CIIEIHATHCTOB CPEIHETO 3BeHA (HHICKC —
OVY/[1.04) cpennero npodeccuonansHoro o6pazoBanust mo cnemuainsroctr 11.02.08 Cpencrsa cBsi3u ¢
IOJBIKHBIMU ~ OOBEKTaMHM, yTBEPXKAEHHEIM pektopoM @OI'BOY BO «Cankr-Ilerep6yprekuii
rOCYIAapCTBEHHBIH YHUBEPCUTET TEJIEKOMMYHUKanui uM. mpod. M. A. bouu-bpyesuua» 27 mas 2021 r.,
npoTokon Ne 5 W mpuMepHOH mHporpaMMoil 1o o6Ieo0pa3oBarTenbHOM y4eOHOH —IHCIUILIAHE
«Maremaruka: anrebpa M Hadana MaTEeMaTHYeCKOrO aHAJM3a; [E€OMETPHS», DPEKOMEHIOBAHHOM
OepiepallbHbIM TOCYIaPCTBEHHBIM ABTOHOMHBIM yupexaeHueM «®DenepalbHblii MHCTHTYT Pa3BUTHS
0o0pa3oBaHHUS.
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1. MOACHUTEJIbHAS 3AIIUCKA

1.1. O6saacTh NpUMEHEHNsI TPOTPAMMBI

Pabouas mporpamma o061ieoOpa3oBaTebHON y4eOHOW TUCHMIUIMHBI «MaTteMaTHKay SBISCTCS
4aCThI0O OCHOBHOM 00pazoBaTenbHOM nmporpaMmMbl B cooTBeTcTBUU ¢ PI'OC o cnienmanprocTH 11.02.08
CpencTBa CBS3M C MOABMKHBIMU O0OBEKTaMH.

B mporpaMMmy BKJIIOYEHO COJEp’KaHUE, HalpaBleHHOE Ha (OpMHpOBaHHE Yy CTYACHTOB
KOMIIETEHIIMHI, HeoOX0auMbIX s kKadecTBeHHOTro ocBoeHuss OOII CIIO na 6a3e 0CHOBHOIrO OOIIEro
0o0pa30oBaHus C MOJTYYEHHEM CPEIHEro 00IIero o0pa3oBaHus; IPOrpaMMBbl OATOTOBKU CIHEIIMATUCTOB
cpennero 3seHa (I[IICC3).

Ona sBrsieTcs enuHOM miia Becex (opm oOydenms. Pabowast mporpamMma CIy’)KUT OCHOBOH IS
pa3paboOTKH TEMATHYECKOTO TUIaHa U KOHTPOJIBHO- o1leHOuHBIX cpeacTB (KOC) obmeoOpa3zoBaTenbHOM
yueOHOM TUCIUIUIMHBI 00pa30BaTENbHBIM YUPEKICHUEM.

1.2. Mecro o00meo0pa3zoBaTe/bHOH Y4YeOHOH JHCHUILIMHBI B CTPYKTYpe OCHOBHOM
o0pa3oBaTe/IbHOW MNPOrpaMMbI: JTUCIHUIUIMHA BXOJUT B LHUKJI 0OLIe00pa30BaTeIbHBIX YYEOHBIX
mucrumuina. OcBoeHue 00IIeo0pa3oBaTenbHON yaeOHOW JUCIUILTNHEI «MaTeMaTukay CrocoOCTBYeT
(GOpPMHPOBAHHUIO Yy CTYIEHTOB NPO(PECCHOHATBHBIX KOMIIETCHIMH 1o crneruanbHoct 11.02.08
CpencTBa CBS3M C MOABMKHBIMU O0HEKTaMH.

OpnHoBpeMeHHO € Mpo(ecCHOHANBHBIMU KOMIETEHIMSIMH Y CTYIEHTOB, OOy4arommxcs IO
obmieoOpa3oBarenbHO y4eOHOU mucruruinHe «MartemaTtukay CO3MaloTCs TPEANOCHUIKH IS
dbopMupoBaHUs OOIITMX KOMITETCHITHI:

OK'1 [ToHMMAaTH CYITHOCTH ¥ COLMATBHYIO 3HAYMMOCTb CBOEH Oyyiei npodeccuu, MposiBIsTh
K HEH YCTOMYMBBINA UHTEPEC

OK 2 OpraHu3oBbIBaTh COOCTBEHHYIO JESTEIBHOCTh, BHIOMPATh TUIIOBBIE METOABI U CIOCOOBI
BBINOJIHEHUS TPO()ECCHOHAIBHBIX 3a/1a4, OLIEHUBATh UX 3()(PEKTUBHOCTh U KAYECTBO

OK 3 [IpuHUMAaTh pelIeHHsT B CTaHJAPTHBIX M HECTAHJAPTHBIX CHTYallUSX W HECTH 3a HUX
OTBETCTBEHHOCTb

OK 4 Ocy1iecTBIATh TOUCK U MCIIOJIb30BaHHE WH(POpMALUU, HEOOX0IUMOH U1t 3¢ (HEeKTUBHOTO
BBINOJIHEHUS TPO(YECCHOHAIBHBIX 3a/1a4, TPOPECCHOHATBHOIO ¥ IMYHOCTHOTO Pa3BUTHUSA

OK 5 Hcnonb30BaTh HHPOPMAITMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTUU B TPO(eCcCHOHAIBHOM
JeSATeNbHOCTH

OK 6 PaboTarhb B KOJUIEKTHBE ¥ KOMaH 1€, 3 (HEeKTUBHO OOIIATHCS € KOJUIETaMU, PYKOBOJICTBOM,
MOTpeOUTeIIMU

OK 7 Bpatb Ha cebs OTBETCTBEHHOCTH 32 padOTy WICHOB KOMaH/b! (IIOJUNHEHHBIX ), PE3yJbTaT
BBIIIOJIHEHUS 3aJaHUN

OK 8 CamocTOATeNbHO ONpEeAeATh 3aJaud MPO(PECCHOHATBHOTO U JIMYHOCTHOTO Pa3BUTHS,
3aHUMAaTbCA cCaMOOOPa30BaHUEM, OCO3HAHHO IJIAHUPOBATH MOBBIILIEHHE KBATU(PUKALIUN

OK9 OpueHTHpOBAaThCS B YCIOBHMSX 4YacTOM CMEHBI TEXHOJOTUH B MpodecCHOHATbHON
JEATeNbHOCTH

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

OCHOBHBIMHM 1eJISIMH U3Y4YeHHs NPorpaMmmbl «MaTeMaTHKa) SABJISIOTCS:
- oOecrieyeHne CHOPMHPOBAHHOCTH NPEACTABICHUH O COLMAIBHBIX, KYJIBTYPHBIX H
UCTOPUYECKHX (paKTOpax CTAHOBICHHS MAaTEMAaTUKU;
- obOecrieueHre COOPMHUPOBAHHOCTH JIOTMUECKOTO, AJITOPUTMUYECKOTO M MaTEMaTHYeCKOTo
MBIIUICHHUS;
- oOecrieyeHne CHOPMHUPOBAHHOCTH YMEHHUI NPUMEHSATH MOJYYEHHBIC 3HAHHS IPH PEIICHUH
pa3IUYHbIX 3a/1a4;
- oOecrieyeHne  COPMHUPOBAHHOCTH  MPEACTABICHMA O  MareMaTWKe KaK  YacTH
O6H.I€‘-I€.HOBC‘-I€CKOI>1 KYJIbTYPbI, YHUBCPCAJIbHOM SA3BIKC HAYKH, IMO3BOJIAIOUICM OIIMCBHIBATL W U3Yy4YaTh
peaybHbIE MPOIIECCHI U SIBJICHUS.

B pesynbrare ocBoeHuUs yueOHOM AUCIUIUIMHBI CTYACHT J0JKEeH:



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:

* TUYHOCMHDbIX:
- c(hOopMUPOBAHHOCTH MPEICTABIICHUI O MaTEMAaTUKE KaK YHUBEPCATLHOM SI3bIKE HAYKH, CPECTBE
MOJIETTUPOBAHUS SIBJICHUI U TTPOLIECCOB, UAEAX U METOJIaX MATEMaTUKHU;
- IMOHUMAaHHUE 3HAYUMOCTH MaTEeMaTHKU JUTSt Hay4YHO-TEXHUYECKOTO nporpecca,
c(OpPMHUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKe KaK K 9acTh OOIIEUYeIOBEYECKON KYIbTYpHI Yepe3
3HAKOMCTBO C UCTOPUEN Pa3BUTHUSI MATEMATUKH, BOJIFOLIUEH MAaTEMATUYECKUX HICH;
- pPa3BUTHE JIOTUYECKOTO MBIIIICHHUS, MPOCTPAHCTBEHHOTO BOOOPAKECHHUS, aNTOPUTMUYECKON
KYJIbTYpbl, KpUTUYHOCTH MBIIIICHNAS HA YpOBHE, HEOOXOAMMOM i Oyaymied mpodeccuoHaIbHOM
NEeSTENILHOCTH, JUISI TPOJIOJKSHHSI 00pa30BaHus U caMOOOpa30BaHMUS;
- OBJIQJICHHE MaTEeMaTHYCCKUMH 3HAHUSIMH M yMCHHUSIMHU, HEOOXOAMMBIMH B TOBCEIHEBHOMN
JKU3HH, JUIsI OCBOCHHS CMEKHBIX €CTECTBEHHO-HAYUHBIX JUCITUTIINH U TUCIUIUIMH TPO()ECCHOHATEHOTO
IUKJIa, JUIS TOJY4YeHUs oOpa3oBaHMS B 00NacTAX, HE TPeOYIOUIMX YIIyOJIeHHOW MaTeMaTHYecKOn
MMOJATOTOBKH;
- TOTOBHOCTH M CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpPa30BaHUIO, HA TIPOTSKEHUH
BCEH JKM3HH, CO3HATEILHOE OTHOIICHHE K HEMPEPHIBHOMY OOpPa30BAHHUIO KAaK YCIOBHIO YCIIEUTHOM
po¢eCCHOHAIBHON 1 0OIIIECTBEHHON JEATEILHOCTH;
- TOTOBHOCTb U CITIOCOOHOCTH K CAMOCTOSITEITLHOW TBOPUYECKON M OTBETCTBEHHOMN JAESITEITLHOCTH;
- TOTOBHOCTh K KOJUIEKTUBHOW paboTe, COTPYAHHUYECTBY CO CBEPCTHUKAMHU B 00pa30BaTEIbHOM,
00IIECTBEHHO TIOJIE3HOM, y4eOHO-HUCCIIeI0BATEILCKON, MPOSKTHOW U APYTUX BUAAX NEATEITHHOCTH;
- OTHOIIIEHHE K MPOGECCHOHATBHOM MEATeTbHOCTH KaK BO3MOXXHOCTH Yy4YacTHUS B pEIICHUU
JUYHBIX, OOIIECTBEHHBIX, TOCYaPCTBEHHBIX, OOIIEHAIIMOHATILHBIX MPOOIIEeM;

MemanpeoMemHbix:
- YMEHHE CaMOCTOSATEIBHO OMPEAEIATh LENHN AEATEIbHOCTH U COCTABIATh TUIaHbI ACATEIbHOCTH;
CaMOCTOATENIBHO OCYIIECTBIIATH, KOHTPOJHUPOBATH U KOPPEKTUPOBATH ACATEILHOCTD; UCIOJIb30BATH BCE
BO3MOYKHBIE PECYpPCHI JIJIsl TOCTUKEHUS MOCTABJICHHBIX IIeJIed M pealu3aluy IMJIaHOB JEATEIbHOCTH;
BBIOMPATH YCIICUTHBIC CTPATETHHU B PA3TUYHBIX CUTYaIIHSIX;
- YMEHHE MPOAYKTHBHO OOIIAThCS U B3aUMO/ICHCTBOBATH B MPOIIECCE COBMECTHOM JESATEILHOCTH,
YYHUTHIBATH MO3UITUHU APYTHX YIACTHUKOB JACATEIHHOCTH, 3()PEKTUBHO pa3perniaTh KOHMOIUKTHI;
— BJIQJICHAE HAaBBIKAMU  [IO3HABATEIbHOW,  Y4eOHO-MCCIIEOBATENLCKOH W MPOEKTHOMU
NEeSTEIIbHOCTH, HABBIKAMHU pa3perieHus Mpo0IeM; CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4d, TPUMEHEHUIO PA3JIUYHBIX METO/I0OB MO3HAHMUS;
- TOTOBHOCT W  CIIOCOOHOCTh K  CaMOCTOATEIbHOW  WH(POPMAIMOHHO-TIO3HABATEIHLHOM
NESTENIbHOCTH, BKIIOYash yMEHHE OPHCHTHPOBATHCS B Pa3IUYHBIX HCTOYHHKAX HWHGOpPMAIUH,
KPUTHYECKH OIEHUBATh U MHTEPIPETUPOBATH HH(POPMAIIHIO, TOTYyIAEMYIO U3 PA3IMYHBIX HCTOYHUKOB;
- BIIQJICHUE SI3BIKOBBIMHM CPEJICTBAMH: YMEHHUE SICHO, JOTMYHO M TOYHO HU3JIaraThb CBOIO TOYKY
3pEHMs], UCTIOIB30BATh a/IEKBATHBIE SI3bIKOBBIE CPE/ICTBA;



- BJIaJICHHE HaBbIKAMM MO3HABATEIbHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBHHA U
MBICJIUTENIBHBIX IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHMI, TPAHULl CBOETO 3HAHUS W HE3HAHHUSI, HOBBIX
MO3HABATENIbHBIX 3371a4 U CPEACTB AJI UXJOCTHIKCHHUS;
- LEJICYCTPEMJICHHOCTh B TIOMCKAaX U MPUHATUU PEUICHHM, COOOpa3UTEeNbHOCTh U WHTYWULHUA,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABIECHUHN; CIOCOOHOCTh BOCIPUHUMATH KPAcoTy M TapMOHMIO
MUpa;

npeomemHmuix:
- c(OpPMUPOBAHHOCTh TPEJCTABICHUNH O MAaTeMaTHKEe KaK 4aCTH MHPOBOU KYJIbTYPBl U MECTE
MaTEeMAaTHKd B COBPEMECHHOW IIMBUIIM3AIlMU, CIOCO0aX OMHMCAHUS SIBICHUW pEAIbHOTO MHUpPa Ha
MaTE€MaTUYECKOM S3BIKE;
- c(OPMUPOBAHHOCTh MPEACTABICHUN O MaTEMaTHYECKUX TMOHATUSAX KaK BaXHEHIIMX
MaTEMaTUYECKUX MOJEISAX, IMO3BOJISAIONIMX OINUCHIBATh M M3ydaTb pPa3HbIC MPOIECCHl U SBICHUS;
MNOHUMAaHNE BO3MOKHOCTH aKCHOMAaTUYECKOI0 MIOCTPOCHUSI MAaTEMaTHYECKUX TEOPUIL;
- BIIAJICHUE METOJaMU JOKAa3aTeNbCTB W QJITOPUTMOB PEIICHHS, YMEHUE UX MPUMEHSATbD,
IIPOBOAMTD JOKA3aTENbHbIE PACCYKACHMS B XO/I€ PELLIEHUS 3a/ay;
- BJIAJCHUE CTaHAAPTHBIMM NPUEMaMU PELICHHUS palWOHAIBHBIX W HUPPALHUOHAIBHBIX,
MIOKa3aTeNIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPaBHEHWW M HEPABEHCTB, HX CHCTEM;
UCIIOJIb30BAaHUE TOTOBBIX KOMIBIOTEPHBIX MpOrpamMM, B TOM YHUCJE I MOMCKAa MYTH pEUICHUs u
WJUTFOCTPALIMM PELICHUs] YPAaBHEHUN U HEPABEHCTB;
- c(OPMHPOBAHHOCTD TMPEACTABICHUN 00 OCHOBHBIX MOHATHSAX MAaTEMaTHUECKOTO aHAJIN3a U UX
CBOICTBaAX, BIaJlEHUE YMEHHUEM XapaKTepU30BaTh MOBEICHUE (PYHKIIMA, UCTIOIb30BAaHUE MOITYUEHHbIX
3HAaHUM I ONKMCAHUA U aHAJIN3a PEaJIbHBIX 3aBUCUMOCTEN;
- BJIa/ICHE OCHOBHBIMU MOHATHSAMH O TNIOCKUX U IPOCTPAHCTBEHHBIX T€OMETpUYECKUX (pUrypax,
X OCHOBHBIX CBOMCTBax; c(hOPMHUPOBAHHOCTh YMEHHMsI PACllO3HABAaTh reoMeTpuueckue (Urypsl Ha
YyepTekax, MOJIEISIX U B pealbHOM MHUPE; IPUMEHEHUE U3YYCHHBIX CBOMCTB reOMETpUYECKUX (Uryp u
dbopMyI A peleHusl TEOMETPUUYECKUX 3a/1a4 U 33/1a4 C MPAKTUYECKUM COJEPKaHUEM;
- c(OPMHPOBAHHOCTh MPEJCTABICHUNA O MPOLECCax M SBICHHUIX, MMEIOUIMX BEPOSTHOCTHBIN
XapakTep, CTATUCTUUECKUX 3aKOHOMEPHOCTSX B PEabHOM MHUPE, OCHOBHBIX MOHATHUSAX 3JIEMEHTApHOMN
TEOpUU BEPOATHOCTEH; YMEHUN HAXOAUTh U OLECHUBAaTh BEPOATHOCTH HACTYILJICHUS COOBITUN B
MPOCTEUIINX TPAKTUYECKUX CUTYALMSIX U OCHOBHBIE XapaKTEPUCTUKH CIIyYalHBIX BETUYMH;
- BJIQJICHUE HABBIKAMHU HCIIOJIb30BAHMS T'OTOBBIX KOMIIBIOTEPHBIX MPOrPaMM IIPU PELICHUH 3a/1a4.

1.5. KoJuuyecTBO 4YacoB Ha OCBOEHHE MPOrpaMMbl 001Ie00pa30BaTeJIbHON YyueOHOI
AMCUMILIUHBI:

MakcuMasibHas yueOHast Harpy3ka oOydvaromierocs 351 gac, B ToM ducre:

oOsi3aTenbHas ayAUTOpHast yueOHas Harpyska oOyuatomierocs 234 yaca;

caMocCTosTeNbHas paboTa oOydaromierocs: 117 yacos.

Bunbl BHEayAuTOPHOI pabOTHI:

—BBITTOJTHEHUE JOMAIIHUX 3aJIaHHI;

—H3y4YeHHE MaTepPHUaJIOB JIEKIH, IO KOTOPHIM OCYIIECTBIISETCSA PYOSKHBII KOHTPOJIb;
—IOATOTOBKA pedepaToB, NOKIAI0B, UCCIEAOBATEIBCKUX padoT;

—odopMiIeHHE OTUYETOB MO MPAKTUUECKUM 3aHITHSIM.

Jl51s mpoBepKM 3HAHUM CTYJEHTOB 110 OKOHUYAHUU U3YYEHUS TEM OCYLIECTBIISIETCSA PyOexKHBIN
KOHTpOJIb. ViTOroBast hoopma KOHTPOJIS 2 CEMECTP - SK3aMEH.



2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJIbHOM YUEBHOM

JUCHUIIINHBI
2.1. O6beM 0011e00pa3oBaTeIbHON Y4eOHOH JMCIUIJIMHBI M BUABI Y4e0HO0H padoThl
Bup yueOHoit padoTbl Oo0bem
4acoB

MaxkcumanbHas yyeOHast Harpy3ka (Bcero) 351

Oos3aTesibHAsE AYIUTOPHAS y4eOHasi HAarpy3ka (Bcero) 234

B TOM YHCJIE!

MPAKTUYECKUE 3aHATUS 24

CamocTosiTesibHasi padoTa o0yuyaromerocs (Bcero) 117

B TOM YHCJIE!

PaboTta ¢ xoHcmekToM. [loAroroBka coOOIEHHH, NOKIAg0B, CO3JaHHE
IIPE3CHTAllMM 110 TeMe. BBINOoNIHEHWEe HMHIMBUAyaJbHBIX 3aJaHul. Pemenue 117
IPUKJIAJHBIX 33/a4.

Ipome:kyTouHasi aTTecTAlUsI: 2 CEMECTP — IK3aMeH

2.2. TemaTudeckuii nJiaH 061meodpa3oBaTebHON y4eOHOM TN CIUTIIHHbI

KonuyectBo  ayauTOpHBIX
4acoB
HanmeHoBaHMe pa3aesioB U TeM Teoperuueckue|llpakTu
Bcero 3aHATHA [YeCKHe
3aHATHA

Beenenne 2 2 -

Pasznea 1. PazBuTHe NOHATHSA 0 YHCTIE 6 4 2

Tewma 1.1. JlelficTBUTENbHBIC YHCIA 6 4 2

Pasznen 2. Kopuu, crenenn u jorapugpmol 16 14 2

Tema 2.1. KopHu u crenenu 10 8 2

Tema 2.2. Jlorapudmsr 6 6 -

Pa3nes 3. YpaBHeHHs1 M HEPaBeHCTBA 20 16 4

Tema 3.1. PanvoHalbHBIE YpaBHEHHUS, HEPABEHCTBA, 2 2 -
CHCTEMBI YPaBHEHUI 1 HEPABEHCTB

Tema 3.2. HppaunoHaibHbIE ypaBHEHHUS, HEPaBEHCTBA, 4 4 )
CHCTEMBI

Tema 3.3. }_[OKaSaTeJIBHBIe YpaBHEHUS, HEPABEHCTBA, 3 6 )
CHCTEMBbl YpPaBHEHUI U HEPABEHCTB

Tema 3.4. Jlorapudmuyeckue ypaBHEHHs, HEpPaBEHCTBA, 6 4 )
CHCTEMBbl YpPaBHEHUI U HEPABEHCTB

Pa3nes 4. OcHOBbI TPMTOHOMETPHH 32 30 2

Tema 4.1. OcHOBHBIE MNOHATUSA. TpPUTrOHOMETPUYECKUE 20 18 7
hopMyITBI

Tema 4.2. IIpocreiiine TPUrOHOMETPUUYECKUE YPABHEHUS U 6 6 i
HEpaBEHCTBA

Tema 4.3. TpuronomeTpruyeckue ypaBHEHUS, HEPABEHCTBA U 6 6 i
CHCTEMBI

Pa3nes 5. @yHknum, ux cBOicTBa H rpaQuKu 18 18 -

Tema 5.1. OCHOBHBIE ITOHATHUS, CBOMCTBA, CIOCOOBI 3aJaHuUs 6 6 i
byHKIIH

Tema 5.2. Tpuronomerpuueckue QyHKIHH 6 6 -

Tema 5.3. CrenenHas u nokazatenbHas (yHKIIHHA 4 4 _

Tema 5.4. Jlorapudmuyeckas GpyHKIUSA 2 2 -




Pasznea 6. Hauayia MmaTeMaTH4eCKOT0 aHAJIN3A 34 28 6
Tema 6. 1. IlocnenoBaTenbHOCTH 4 4 -
Tewma 6. 2. DnemenTsl nudhepeHITMaTbLHOT0 HCUUCICHUS 20 16 4
Tema 6. 3. D1eMEeHTBHI HHTETPATHBHOTO UCYUCIICHHUS 10 8 2
Pa3nea 7. I'eomerpus 82 74 8
Tema 7.1. KoopauHaThl 1 BEKTOPHI 14 12 2
Tema 7.2. IlpsiMble U IIOCKOCTH B IPOCTPAHCTBE 22 22 -
Tema 7.3. MHOrOrpaHHUKH 22 20 2
Tema 7.4. Tena u TOBEpXHOCTH BPAILICHUS 10 8 2
Tewma 7.5. I3MepeHus B reoMeTpuun 14 12 2
Pasznea 8. diieMeHTHI KOMOMHATOPUKH 12 12 -
Tema 8.1. OCHOBBI KOMOWHATOPHUKH 12 12 -
Paszpnen 9; JJIeMeHTbl TEOPpMH BepoOSITHOCTeH W 12 12 )
MATEeMaTHYeCKOIl CTATHCTUKH
Tema 9.1. OCHOBBI TEOPHH BEPOSITHOCTEMN 8 8 -
Tema 9.2. OCHOBBI MaTeMaTH4e€CKOM CTATUCTUKU 4 4 -
Hroro: 234 210 24

2.3. Conep:xanue 001eo0pa3oBaTeIbHON Y4eOHON TUCUUIIMHBI
BBEJEHUE
MaremaTuka B HayKke, TEXHUKE, SKOHOMUKE, MH()OPMAIIMOHHBIX TEXHOJOTUAX M NMPAKTHYECKOU
nestenbHOCTH. Llenn ¥ 3amauM W3ydeHUss MareMaTuku 1pu ocBoeHuu mnpodeccuit CIIO u
cuenuanpHocten CIIO.

Paznen 1. PASBBUTHUE ITIOHATHUSA O YUCJIE
Tema 1.1. JleiicTBUTeIbHBIE YUCJIA.
Ilensie m panuoHanbHbIe umcia. JleWicTBuTenbHble uynciaa. Moaynbs uucna. [IpubnmkeHHBIC
BeIunciaeHud. IloagTHEe KOMILUIEKCHOTrO Yuciaa. MHuUMasa cAuHUIA.
IIpakTuyeckoe 3anaTue Nel: Beruucienue apuMeTHIECKUX BBIPAKCHHM.

Paszpen 2. KOPHU, CTEIIEHHU U JIOTAPUDPMbI

Tema 2.1. KopHu u crenenn

Crenenn u kopHu. KopHM HaTypajdbHOW CTENEHUM W3 4YUCIa W UX CcBoMcTBa. CTENEeHU C
palroOHATBHBIMH MOKA3aTENsIMU U UX CBOMCTBA. CTENEeHH C IeHCTBUTEIbHBIMU MTOKA3aTEISIMU.

CBolicTBa CTENEHUW C JIEUCTBUTENIBHBIM IIOKa3areieM. BpluMcClieHuEe M CpaBHEHHE KOPHEM.
Brimonnenue pacueToB ¢ paaukanamu. [IpeoOpa3oBaHe CTEIEHHBIX BBIPAXKCHUM.

IIpakTuyeckoe 3ansTHe Ne2: Brruucnenue apudMETHYECKUX BBIPAKCHHUH, COJEpIKAIINX
CTENEHU U KOPHH.

Tema 2.2. Jlorapu¢m. Jlorapudpm vucia.

Jlorapupm. Jlorapudpm umcna. OcHoBHOE sorapudMUUYECKOe TOXKAECTBO. JlecaTHUuHBIC
gorapupmbl MU uX cBoicTBa. Harypanbubie norapudmsl. IlpaBuna pedictBuii ¢ norapudmamm.
[IpeoOpa3zoBanne morapudmuveckux BbIpaxkeHWW. HaxoxneHume 3HaueHud Jorapupma 10
IPOM3BOJILHOMY OCHOBaHHIO. [lepexo/1 OT 0AHOTO OCHOBaHUS K JIpyromy. BrrducieHue u cpaBHEHHE
norapudmos. JlorapupmMupoBanue U NOTEHIUPOBAHUE BBIPAKECHUH.

[TpuGnuxeHHbIe BEIYUCIICHUS U PELICHUS IPUKIIAIHBIX 33/1a4.

Pemenue norapudMuuecknx ypaBHEHUH.

Paznen 3. YPABHEHUS U HEPABEHCTBA
Tema 3.1. PannoHajibHble ypABHEHHS, HEPABEHCTBA, CHCTEMbI
PaBHOCHUIIBHOCTHh YpaBHEHU, HEPABEHCTB, CUCTEM.



PaL[I/IOHa.HI:HI:Ie YpaBHCHHA U CUCTCMEI. OcCHOBHBIE MMpUEMbl UX PCHICHUSA (pasnoxceHHe Ha
MHO>KUTENH, BBEJICHUE HOBBIX HEU3BECTHBIX, IOJICTAHOBKA, rpaUUecKuii METO).

PannonanbHbie HepaBeHcTBa. OCHOBHBIE INpUEMBI MX pelleHus. lcrnonb3oBaHHE CBOWCTB U
rpa¢ukoB GYHKIUNA MpU PEIICHUU YpaBHEHUN W HEpaBeHCTB. MeTon mHTEpBaioB. M300pakeHue Ha
KOOPJMHATHOM INIOCKOCTH MHOKECTBA PELICHUN YPaBHEHUHN U HEPABEHCTB C ABYMS [IEPEMEHHBIMU U UX
CHUCTEM.

HpI/IMeHeHI/Ie MAaTCMaTUUCCKHUX MCTOJLOB IJid PCHICHUA COACPIKATCIBHBIX 3aa4 U3 Pa3JIMYHBbIX
obJyacTeit HayKy W TIpakTUKU. MIHTEpripeTanus pe3ynbTaTa, yIeT peaJbHbIX OrPaHUYCHUM.

Tema 3.2. UppanuoHajibHble yPABHEHHSI, HEPABEHCTBA, CUCTEMbI.

UppanmonanbHbie ypaBHEHUs, HEPABEHCTBA U CUCTEMBI. Pelienre uppanuoHaibHbIX YPaBHEHHI.
Haxoxnenue 3HaueHUM CTENEHEW C palMoOHAIbHBIMU TMoKazaTeasiMu. C(CpaBHEHHE CTENEHEH.
[IpeoOpazoBanust BRIpaKEHUH, COAEPKAIINUX CTETICHU. PelieHre moka3aTebHbIX YpaBHEHUN.

Pemenne npuxiiagaeix 3a1a4. OCHOBHBIE IPUEMBI X pelIeHUsI (BO3BEICHHE B CTEIIEHb, BBEICHUE
HOBBIX MIEPEMEHHBIX, rpaQUUECKUii METO).

Hcnonp3oBanne CBOWCTB U rpaduKoB (DYHKITUN TTPH PEIICHUN YPaBHEHUN U HEPABEHCTB.

Tema 3.3. [loka3aTe/ibHble YPABHEHHUSI, HEPABEHCTBA, CUCTEMbI

[TokazarenpHble ypaBHeHUsA. CrOCOOBI peLICHUsT NPOCTEUIIMX U CBOMSIIMXCA K HUM
MOKa3aTelIbHbIX ypaBHEeHUH. [loka3arenbHble HEpAaBEHCTBA. PellleHHEe MPOCTEHIIMX MOKa3aTeIbHbIX
HCPABCHCTB. CucreMbl MOKa3aTeIbHBIX ypaBHeHI/Iﬁ " HCPABCHCTB.

IIpakTnyeckoe 3ansitue Ne3: PelieHune nMoka3aTeabHbIX YPABHEHHIA.

Tema 3.4. JlorapudMudecKkue ypaBHeHHsI, HEPABEHCTBA, CUCTEMbI

Jlorapudmuueckue ypaBHeHHS. CrnocoObl pemIeHUS MPOCTEHINX M CBOIANIMXCA K HHUM
norapupmMuueckux  ypaBHeHu#. Jlorapudmuueckue  HepaBeHCTBA.  PemieHwe  mpocTeimmx
norapudmuueckux HepaBeHCTB. CHCTEMBI TOKA3aTeIbHBIX YPABHEHHI U HEPABEHCTB.

Hcnonp3oBanne CBOWCTB M rpadMKoB (DYHKITUN TTPH PEIICHUN YPaBHEHUN U HEPABEHCTB.

IIpakTnyeckoe 3ansiTue Ne4: Perenue norapu)Muyeckux ypaBHEHUI.

Paznen 4. OCHOBbI TPUTI'OHOMETPUH

Tema 4.1. OcHoBHBbIe IOHATHSA. TpUroHomMmerpudeckue GopmMyJabl

Panuannas mepa yrna. BpamarensHoe apmxenue. COOTHOILICHUS MEXTY FPpalyCHOM U paauaHHON
MepaMHu yria.

CuHyCc, KOCHMHYC, TAHTEHC, KOTAHI€HC 4Hcla. TpuroHomerpuieckue (QyHKIHUHA HYHCIOBOTO
apryMeHTa, 3HAKU UX 3HAYCHUI.

OcHoBHbIE TpUTrOHOMETpUYecKue ToxaecTBa. opmyibl npuBenenus. CHHYC, KOCUHYC U TAHT€HC
CyMMBI U Pa3HOCTU ABYX yrioB. CHHYC M KOCHMHYC IBOWHOrO yria. @opMyibl MOJOBHUHHOIO YIJIA.
[IpeoOpazoBanusi CyMMBI TPUTOHOMETPUYECKUX (DYHKIIMH B IPOU3BENCHUE U TIPOU3BEICHUSI B CYMMY.
BripaxkeHue TpUroHOMeTpHUecKUX (YHKIMI 4epe3 TaHTeHC MOJIOBUHHOTO aprymMeHTa. Brruucienue
3HAUEHUH U TOXKIECTBEHHBIC TPEOOPa30BaAHUS MTPOCTEHIINX TPUTOHOMETPUIECKUX BHIPAKESHUH.

IIpakTuyeckoe 3anstue NeS:  IlpeoOpa3zoBaHWe ¥ BBIYHCICHHE TPUTOHOMETPUUYECKHUX
BBIPAKCHU.

Tema 4.2. IIpocTeiiline TPUTOHOMeTPUYECKHE YPABHEHHS M HEPABEHCTBA
[Ipocreliliue  TpUroHOMeTpu4eckre  ypaBHEHUA. IIpueMbl  pemeHuss  OpOCTEUIIMX
TPUTOHOMETPUYECKUX YpaBHEHUH. IIpocreiimue TPUTOHOMETPUYECKUE HEpPABEHCTBA.
[TocnenoBaTenbHOCTh  PEHIEHUS  MPOCTEHIIMX  TPUTOHOMETPHUYECKUX  HEpPaBEHCTB. PeleHue
IPOCTEHIINX TPUTOHOMETPUUECKIX HEPABEHCTB.
OO6paTHbie TpUroHOMETpHUUYecKre QYHKIUU: apKCUHYC, apKKOCHHYC, apKTaHT€HC.



Tema 4.3. Tpuronomerpuyeckue ypaBHeHHsl, HEPABEHCTBA H CHCTEMbI

VYpaBHeHUs, pemaemMble PaszioKEHUEM JIEBOM 4YacTh Ha MHOXHUTENIH. OIHOPOIHBIC
TPUTOHOMETPUYECKUE  YpABHEHUs IIEPBOM M  BTOPOM  CTENEHU. YPAaBHEHUS, pEIlIacMble
npeoOpa3oBaHMEM CYMM B TPOU3BEACHHE W OOpaTHBIM IpeoOpa3oBaHHEM. TpPHUTOHOMETPHUUYECKHUE
YpaBHEHUS, PelllaeMble Pa3TUYHBIMU IPUEMAMH.

Tpuronomerpruyeckue HepaBEHCTBA, CBOJSAIIMECS K KBaJpaTHbIM. Vcmonb3oBaHUE CBOWCTB U
rpauKOB TPUTOHOMETPUUECKUX (DYHKIIHI TPU pELICHUH HEPaBEHCTB.

OcHOBHBIE IPUEMBI PELICHUS CHCTEM TPUTOHOMETPUYECKUX YPaBHEHUH.

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

CpoiicTBa (QYHKIHMH: MOHOTOHHOCTb, OIPAHMYEHHOCTb, YETHOCTh M HEYETHOCTD,
NEePUOANYHOCTh (QYHKIUH. [IpOMEKYyTKHM BO3pacTaHusi M yObIBaHWs, HAwOOJbIIee W HAaUMEHBIIIEES
3HAYeHMs, TOYKU OHKCTpeMyma. ['paduueckas unTeprnperanus. ApumeTuyecKue Omepanuud Haj
dbyakusamu. Cnoxsas QyHkuus (kommno3uius). [Torstre o HenpepbrIBHOCTH (DYHKIIUU.

I'paduk pynkmmii, mocrpoenne rpadukoB GyHKITMN, 3aIaHHBIX PA3JIMYHBIMHU CIIOCOOAMHU.
[Ipocreiimme mnpeoOpazoBanust Tpa@uKoB (QYHKIUI: NHapalsienbHBId MEPEHOC, CUMMETPHS
OTHOCHUTEIIbHO OCEH KOOpPAMHAT M CHMMETpPUS OTHOCHUTEIbHO Hayalla KOOPAWHAT, CUMMETpPHUS
OTHOCHUTEIILHO MPSIMOH Y = X, PACTSHKEHUE U CXKATHE BIIOJIb OCEH KOOPIUHAT.
O6parnas pynknus. O6macTh onpeaeneHus U 00J1acTh 3HaUeHUH 00patHor Pynkiuu. ['padux
o0paTHO (hyHKIHH.
[Tpumeps! pyHKIMOHAIBHBIX 3aBUCUMOCTEHN B peaibHBIX MPOLIECCaX U SIBJICHUSX.

Tema 5.2. Tpuronomerpudeckue (PyHKIHHA

CpoiictBa u TpaduKH TPUTOHOMETPUYECKHX (YHKIUN (CHHyca, KOCHHYyCa, TaHT€Hca U
kKotaHreHca). [loctpoenne reomerpuueckux mnpeodpasoBanuii (casura u nedopmarun). CBOWCTBA U
rpa¢pukd  OOpaTHBIX TpuUroHoMeTpuyeckux ¢yHkuuil. I[IpeoOpa3zoBanus rpaduka QYHKIUH.
["apmonnueckue konebanus. [Ipuknaaabie 3a1aun.

[Moctpoenne rpaduKOB TPUTOHOMETPUYECKHX (YHKIMHA C TIOMOIIBIO TE€OMETPUUYECKUX
npeoOpa30BaHUA.

Tema 5.3. CreneHHas ¥ nmoka3arejbHast (QYHKIUU
CreneHHass W moka3aTenbHass (YyHKUIWH, MX cBoiictBa u rpaduku. Iloctpoenue rpaduxos
CTENEHHON W TOKa3aTeIbHON (PYHKITUH C TOMOIIBI0 TEOMETPUUECKHUX MPeoOpa3oBaHMil.

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

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

BeckoHeuHo  yObIBaroIias TreoMeTpudeckas Tmporpeccuss © ee cymma. YwucloBbie
rmociieqoBareabHOCTH. CIiocoOBI 3aMaHus M CBOICTBA YKUCIIOBBIX ITocienoBarebHocTe. IloHstue o
npeaene  nocienoBaTeabHOCTH.  CyllecTBOBaHHME — Mpejena  MOHOTOHHOW — OTpaHUYEHHOMN
IIOCJIENOBATEIILHOCTH. CymmupoBaHue IOCJIEN0BAaTEILHOCTEN. Beckoneuno yOBbIBaroIas
reoOMETpUUECcKasi MPOrpeccus U e CyMMma.

[TonsiTre 0 HEMPEPHIBHOCTH (HYHKIIUH.



Tema 6. 2. dieMeHTHI 1P PepeHIHATBLHOT0 HCYUCTICHUS

[TpousBoanas. [lonsTHe 0 TPOU3BOAHON (PYHKITHNHU, €€ TEOMETPUUECKUN M (U3UIECKUN CMBICI.
VYpaBHeHue kacarenbHOM K rpaduky ¢(yHkiuu. [Ipou3BoaHBIE CyMMBbI, pa3HOCTH, NPOU3BEICHHS,
qacTHOTO. [IpOM3BONHBIE OCHOBHBIX DJJEMEHTapHBIX QyHKIUNA. [IpumMeHeHne NPOU3BOAHOU K
Uccle1oBaHuIi0 (PyHKIMI 1 ocTpoeHuto rpadukos. [Ipon3BoaHbie 00paTHON (GYHKIMN U KOMIO3HIIUN
byHKIHH.

[Ipumeps! ucnonb30BaHMs IPOU3BOAHOM 171 HAXO0XKIEHUS HAWJIYYIIEr0 PELIEHMs] B IPUKIIAIHbBIX
3amauax. Bropas mpouw3BojHas, ee reoMeTpudecKuid u (usmyeckuii cmbici. [IpumeHeHue BTOpOH
NPOM3BOHONW K HCCIEAOBaHUIO (YHKIMH M TOCTpOeHUIo rpadukoB. HaxoxkaeHHe CKOpOCTH JUist
mpoiiecca, 3a1aHHoro GopMyIion u rpaduKom.

IMpakTuyeckue 3anaTus Ne 6, Ne7: HaxoxaeHne mpou3BOIHBIX (yHKITHH.

HccnenoBanue GyHKIMHA ¢ TOMOIIIBIO TPOU3BOAHON U MTOCTPOCHUE TPAPUKOB (PYHKITHHA.

Tema 6. 3. DjiIeMeHTbI HHTEIPAJIBLHOT0 HCYUCTCHUS

[lepBooOpa3nas. Heompenenennslii nHTErpaia U ero cBoicTBa. HaxoxkieHne HEonmpeaeIeHHOTO
MHTETpaa.

OmnpeneneHHbI UHTETPAT U €r0 FeOMETpUUecKUid cMbIcia. OCHOBHBIE CBOMCTBA OIPENEIEHHOIO
MHTETpaa.

IIpuMeHeHue ONpeeIeHHOr0 UHTETpala Ul HaXO0KAEHUs IUIOIIAAN KPUBOJIUHEUHON TpaleLuu.
®opmyna Hetorona—JleliOnuna. [Ipumeps! mpuMeHeHns HUHTETpasia B PU3UKE U TEOMETPHH.

IIpakTnyeckoe 3anaTue Ne§: HaxoxneHue HEONPENENEHHBIX HWHTETPAIOB  METOAOM
HEIOCPEACTBEHHOTO UHTETPUPOBAHUS.

Paznen 7. TEOMETPUSA

Tema 7.1. KoopanHaThI H BEKTOPBI

[TpsimoyronbHas (AekapToBa) CUCTEMa KOOpAUHAT B IpocTpaHcTBe. DopMyIna pacCTOSIHUS MEXKIY
JIBYMsI TOUKaMH. Y paBHEHUS cepbl, niockocmu u npsamou.

Bexropel. Moayns BekTopa. PaBeHCTBO BEKTOpOB. Cl10KEHUE BEKTOPOB. ¥ MHOKEHHE BEKTOpa Ha
yncio. KomnuneapHele BekTophl. Ilpoekuust BekTopa Ha OCb. YTOJd MEXIY ABYMS BEKTOpaMH.
Paznoxxenue Bexktopa no HampasiaeHussM. Kommanapueie BekTopsl. KoopaunaTtel BekTopa. CkansipHoe
IIPOU3BE/IEHNE BEKTOPOB.

Hcrnons3oBaHne KOOPAMHAT U BEKTOPOB IPU PEIIEHUH MATEMAaTUYECKUX U MPUKIAIHBIX 3a4a4.

IIpakTyeckoe 3ansitue Ne9: [IpuMeHeHne BEKTOPOB M KOOPAMHAT K PELLIEHUIO TEOMETPUUECKHUX
3a/ay.

Tema 7.2. IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

AKCHOMBI CTEpEOMETPUU U IPOCTEHIIME CIEACTBUS M3 HHUX. B3auMHOE pacrnojioKeHue IByX
IOpSMBIX B MPOCTPAHCTBE. YTOJN MeExXAy MpsAMbIMU. [lapamienbHOCTs NpAMOW M IUIOCKOCTH,
[apaJJIEIbHOCTh INIOCKOCTEN.

[lepieHAUMKYASIPHOCTE HPAMOM M TUIOCKOCTH. CBA3b MEXKAY NapauieIbHOCTBIO U
NEPIEHUKYIPHOCTBIO IPSIMBIX M IUIOCKOCTEN. OpTOroHanbHOE IpoeKkTupoBanue. [lepnenaukynsp u
HaKJIOHHAsA. YTOJI MEXAY NPSIMOUN U TIIOCKOCTHIO.

JIByrpaHHBIN yrois. Yroi Mexay IJIOCKOCTAMU. [IeprneHauKyISpHOCTD ABYX INIOCKOCTEH.

['eomeTpuueckue mpeoOpa3oBaHUs MPOCTPAHCTBA: MapaliedbHBIH MEPEeHOC, CHUMMETpUs
OTHOCHUTEJIBHO IJIOCKOCTH.

[TapamnmensHoe mpoekThpoBaHue. Ilmomaas oOpTOoroHaNbHOW Tpoekiuu. M3o0paxkeHue
IPOCTPAHCTBEHHBIX (PUTYD.

Tema 7.3. MHOroOrpaHHMKH
[ToHsiTHE O TEOMETPUYECKOM TEJIE U €r0 IIOBEPXHOCTH. MHOTOIpaHHUKH.
Bepmunbl, pebpa, rpaHu MHOrorpaHHuka. Pa3zBeprka. MHororpanHble yribl. Beimykiibie
MHOTrorpaHHuku. Teopema Diiiepa.
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[Tpusma. Ipssmas u HakaonHas npusma. [IpaBunbHast npusma. [apamnenenunen. Kyo6.
[Tupamupa. [TpaBunibHas nupamuga. Y cedeHHas nupamuaa. Terpasap.
CummeTpu B KyOe, B mapajuiesienuIesie, B Ipu3Me 1 MUpaMuse.
Ceuenus xKy0a, IpU3Mbl U TUPAMU/IBL.
[Inomanp MOBEpXHOCTH TeOMETpUUECKOro Tena. [1nomanb MoBEpXHOCTH MPU3MBL, TUPAMUBL,
YCEUEHHOW MUPaMU/IbI.
[IpencraBneHne O MPaBUIBHBIX MHOTOTPAHHUKAX (TEeTpa’np, KyO, OKTadaAp, MOACKAdIp H
HUKOCadIP).
IIpakTuyeckoe 3anaTue Nel(: [loctpoenne ceuennii Terpasrapa U napaieiaenunesa.

Tema 7.4. Tes1a 1 NOBEePXHOCTH BpallleHUSA
[ToBepxHOCTH BpanieHus. Teno BpauieHus.
Hununap u koHyc. Yceuennsiii konyc. OCHOBaHUE, BBICOTA, 00KOBasi TOBEPXHOCTH, 0Opa3yromias,
pasBepTka. Ocegvle ceuenus u ceuerus, napauieibHble OCHOBAHUIO.
Hlap u cdepa, ux cedeHus. B3aumHoe pacmojoxeHHe IUIOCKOCTH M Imapa. Kacamenvhas
naockocms K cghepe.
IIpakTyeckoe 3ansaTue Nell: Beiunciienue miomany NoOBEpXHOCTEN T€OMETPUIECKUX TEI.

Tema 7.5. U3MepeHns B reoMeTpHu

O6nem u ero usmepenue. aterpanbaas popmyna oobema.

®opmyinel o6beMa Ky0a, MPSAMOYTOJBHOTO MapajuleNenunena, Ipu3Mel, uimHapa. Dopmyssl
o0bemMa mupaMuabel U KoHyca. DOpMysbl MJIOMIAAN MOBEPXHOCTEH IWIMHIApA U KoHyca. Dopmysibl
o0beMa Iapa u ImIoaau cepsl.

[TonoGue Ten. OTHOIIEHUS TIJIOMIAIEH TTOBEPXHOCTEN M 00BEMOB MTOO0HBIX TEJI.

IIpakTnyeckoe 3anssTue Nel2: BerunicneHre 00beMOB T€OMETPHUYECKUX Tell.

Paznen 8. JIEMEHTBI KOMBUHATOPUKHU
Tema 8.1. OcHOBBI KOMOMHATOPHUKH
OCHOBHBIE NOHATHA KOMOMHATOPUKHU. 3aJaud Ha MOJCYET YMCiIa pa3MeEIleHUM, epecTaHOBOK,
coueranuii. Pemenue 3amau Ha mnepebop BapuantoB. Popmyna OunHoma Heiorona. CBoiicTBa
OmHOMUHANBHBIX KodhurmenToB. Tpeyronpauk [Tackas.

Pazgen 9. SJJEMEHTBI TEOPUU BEPOSITHOCTEA U MATEMATHUYECKOU
CTATUCTUKHU

Tema 9.1. OcCHOBBI TeOpPUM BEePOATHOCTE

[ToHsATHE CcOOBITHA M BEPOATHOCTU COOBITHS. JlOCTOBEpHBIE M HEBO3MOXKHBIE COOBITHSL.
Kiaccuueckoe onpenenenue BeposiTHOcTed. Teopema cioxkeHus: BeposiTHocTe. Teopema yMHOXKEHHUS
BEPOSATHOCTEM.

Ilonsamue o Heszagucumocmu cobvimuu. Juckpemnas Ccry4auHas 6eluduHd, 3aKOH ee
pacnpeodenenus. Qucnogvle xapakmepucmuku OUCKPemHOU CryuatHou eeauyunsl. [lonamue o 3akomne
bonvbuux yucer.

Tema 9.2. OcHOBBEI MAaTeMaTHYECKOH CTATHCTHKH

[IpencraBnenre AaHHBIX B BUJE TaOIHI], Auarpamm, rpaukoB. [ eHepanbHas cO80KYNHOCHb,
8b100pKa, cpednee apupmemuyeckoe, meouana. [lonamue o 3a0avax mamemamuieckou CMAMuCmMuKu.

Pewenue npakmuueckux 3a0au ¢ npumeneHuem 8eposSmMHOCMHbIX MEMOO08.
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2.4. IlepeyeHb NPAKTHYECKHUX 3aHATHI

Ne Ne  paznena, HauMeHnoBanue 3aHATHA KonnuectBo
MpaKkTU4d | TEMbI 4acoB
€CKOT0
3aHATUS
Tema 1.1. IIpakTnyeckoe  3anstue  Nel: Brruncnenue 2
apuQMEeTHIECKUX BBIPAKCHU.
Tema 2.1. I[IpakTuyeckoe 3aHaTme No2: Brruncienue 2
apu(QMEeTHUYECKUX BBIPDAKEHUN, COAEpKAIIUX CTENeHU U
KOpHHU.
Tema 4.1. IIpakTuyeckoe 3ansitue Ned: IIpeoOpazoBanue u 2
BBIYHCIICHHE TPUTOHOMETPUUYECKUX BBIPAKEHUM.
Tema 3.3. IIpakTnyeckoe  3ansaTe  Neqd: Pemienne 2
IIOKa3aTEJIbHBIX YPABHEHUM.
Tema 3.4. IIpakTnyeckoe  3anaTe  NeS: Pemienne
JOrapu(pMHUECKUX YPAaBHECHH.
Tema 6.2. IIpakTnyeckne 3anatuss Ne 6: Haxoxnenue 2
POM3BOJIHBIX (DYHKITHH.
Tema 6.2. IIpakTuyeckne 3ansatusa Ne7: lccrnenoBanue 2
(GYHKIIHHA C TOMOIIBIO MPOU3BOIHOM 1 MOCTPOCHHE TPahUKOB
byHKIMI
Tewma 6.3. IIpakTnyeckoe 3ansiTue Ne§: 2
Haxoxxnenne HeomnpeaeleHHbIX UHTErpajioB METOJ0M
HEMOCPEJICTBEHHOTO MHTETPUPOBAHMUSI.
Tema 7.3 IIpakTyeckoe 3anaTne Ne9: IlocTpoeHue ceueHuit 2
TeTpas/pa U Napaieienurnea.
Tema 7.1 IIpakTnyeckoe  3anmaTme  NelO:  Ilpumenenue 2
BEKTOPOB U KOOPAMHAT K PEIICHUIO0 FT€OMETPUUECKUX 3ajiau.
Tema 7.4 IIpakTuyeckoe 3ansaTue Nell: Beruncnenue mioniaau 2
MOBEPXHOCTEN T€OMETPUUYECKUX TEl.
12. | Tema 7.5 IIpakTuyeckoe 3anaTue Nel2: Beruncinenne 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.

O3HakoMJICHHE C LIETSIMM U 337]a4aMU U3Y4EHUS] MaTeMaTUKH
npu ocBoernu npodeccuit CI1O u cnenmansaocteir CI10

AJITEBPA

Pa3BuTHe NOHATHS O YHCIE

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

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

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

KopHu, crenenu,
Jorapu@msl

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

@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  MOJACTAHOBKU U
npeoOpa3oBaHMs.

Omnpenenenne paBHOCWIBHOCTH BBIPAKEHUHN € paJuKajIaMH.
Pemenue nppanyoHanbHbIX YpaBHEHHIA.

O3HaKOMJIEHHE C NOHSITHEM CTENEHH C JEHCTBUTEIBHBIM
MTOKa3aTeNEM.

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 BBIPAXECHUH,
COAEp)KAIIMX  CTENEHW, TMPUMEHsA  cBoilcTBa.  Pemenue
[I0KA3aTeJIbHBIX YPABHCHUM.

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

13




OCHOBbBI TPUTTOHOMETPUH

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
(GyHKIMH Ui yIJIOB MOBOPOTA M OCTPBIX YIJIOB MPSMOYTOJBHOTO
TPEYroJIbHUKA U 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 PELICHUN 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 Tpaguky ¢yHkiuu. OnpenencHue o
dbopmyne mpocTeiIie 3aBUCMMOCTH, BHAAa e rpaduka.
Bripakenue no ¢opmyie oHON IEpEMEHHOM Yepe3 ApyrHe.

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 JIMHEHHONH M 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 YHKIMM 1711 CpaBHEHUS 3HAYCHUI
cTerneHel u jorapudmos.

[TocTtpoenne rpadUKOB CTENEHHBIX M JIOTApUPMHUIECKUX
GyHKIMHA.

Pemenne 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 KOJeOaHUU JIJIsl OMCAaHUs MPOLIECCOB
B (M3HKE U IPYTUX 00JIACTAX 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 c8oLcCma.

Brimoraenue npeodpa3zoBanus rpad)uKoB

HAYAJIA MATEMATHYECKOT'O AHAJIM3A

IHocaenoBaTeJLHOCTH

O3HaKOMIIEHHE C IOHATHUEM YHCIOBOMH IIOCJIICA0OBATCIIbHOCTH,
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  QYHKIHMW,  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 JaHHOH (DYHKITUH.

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  pelmeHUs  CTaHAAPTHBIX
ypaBHEHH, IPUEMOB ITPeoOpa30BaHusl ypaBHEHUH IS CBEICHHS K
CTaHIapTHOMY YPABHECHHIO.

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

Hcnonb3oBanue cBOMCTB U rpauKoB (PYHKIMIH 1151 peIieHust
ypaBHeHH. [T0BTOpEHNE OCHOBHBIX IPUEMOB PEILICHUS 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 BONPOCAMU PELICHHsI HEPABEHCTB
U HUCMOJIb30BaHUE CBOMCTB M IpaukoB (DYHKIMHA MPHU pEIICHUH
HEPABECHCTB.

Pemenne HepaBeHCTB U CHCTEM HEPABEHCTB C IPUMEHEHUEM
Pa3IUYHBIX CITOCOOOB.

IIpumeHeHHEe MaTeMaTUYECKUX METOJOB Ul PELICHUS
COZIEpKATENIbHBIX 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, TEPECTAHOBOK M COUYETAHUM MPU PEUICHUM 3a]1a4.

OszHakomyeHne ¢ OuHOMOM HBIOTOHA W TpPEYTrOJBHHKOM
[Tackas.

Pemenue npaktuueckux 3a1ay ¢ UCMOJb30BAHUEM MIOHATUN 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 Pa3jIu4HbIX CIy4aeB B3aWUMHOTO
PacMoIOKEeHUs MPAMBIX U IIOCKOCTEH, apryMEHTUPOBAHHUE CBOMX
CYXKJICHUU.

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

BrinonHenue nocTpoeHust yriaioB MEXy MPSMBIMU, IPSIMON U
IJIOCKOCTBIO, MEXKIY TUIOCKOCTSIMH 10 OMMCAHUIO U PacliO3HABAaHUE
UX Ha MOJIETISIX.

[IpumeHeHne MPU3HAKOB U CBOMCTB PACHOIOKEHUS MPSIMBIX
Y TJIOCKOCTEH MpU pelIeHUH 3a/1a4.

N300paxeHne Ha pUCYHKaX U KOHCTPYHPOBAHHE HA MOJETISAX
NMEePHNEHIUKYISIPOB W HAKJIOHHBIX K  IUIOCKOCTH, TPSAMBIX,
MapajuleNbHbIX TUIOCKOCTEH, YIIIOB MEXY MPSIMOM U MIIOCKOCTHIO
1 000CHOBaHUE MOCTPOCHUSI.

Pemenue 3a1a4 Ha BBIUMCICHHE T€OMETPUUYECKUX BEIMYUH.
OnuchIBaHUE PACCTOSIHUSL OT TOYKU JI0 TJIOCKOCTH, OT MPSMOU J0
IUIOCKOCTH, MEXIY IUIOCKOCTSMHU, MEXKIY CKpPEUIMBAIOUIIMUCS
MPSMBIMU, MEX]Ty IPOU3BOJILHBIME (PUTYpaMu B TPOCTPAHCTBE.

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

W300paxkeHne Ha uepTekax U MOJENAX pACCTOSHUA U
o0OCHOBaHME 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 st OOOCHOBAHHS MOCTPOCHHH U
BBIYHCIICHUM.

ApryMEHTUpOBAaHUE CBOMX CYXACHMM O  B3aUMHOM
PacIoyI0KEHUH TPOCTPAHCTBEHHBIX (PUTYyp

MHOrorpaHHUKH

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

N300pakeHNe MHOTOTPAaHHUKOB U BBITIOJIHEHUE TTOCTPOCHUS
Ha N300paKeHUSIX U MOJEISIX MHOTOIPaHHUKOB.

Brplunciienne  NMHEHWHBIX  DJIEMEHTOB W YIVIOB B
MIPOCTPAHCTBEHHBIX KOH(MUTYypalusaX, apryMEHTHPOBaHHE CBOUX
CYKJICHUU.

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

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

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.

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

XapakTepucTuka W U300pakeHHe Tel BpalleHHs, HX
pa3BEpTKHU, CEUCHHUSI.

Pemenue 3a1a4 Ha MOCTPOCHHUE CEYEHUM, BEIYUCIICHUE JIJIMH,
paccrosgHui, yriaoB, mowmanei. I[IpoBeneHue AoKa3aTeIbHBIX
pacCyXIEeHHI P pEIICHUH 3a1ad4.

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 BBIYMCIICHHUE TUIOIIAACH TUIOCKHX (UTYP C
MPUMEHEHUEM COOTBETCTBYyIomux (opMyn u  (akToB U3
IJIAaHUMETPUH.

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

Wzyuenne  ¢opmyn  UIsI  BBIUMCIEHUS  IUIoLIaneit
ITOBEPXHOCTEW MHOTOTPAHHUKOB U TE€J BPALLICHHUS.

O3HakOMJIEHME C  METOJAOM  BBIYMCIEHHUS  IJIOLIAAH
MMOBEPXHOCTU C(ephl.
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Pemienne 3amad Ha BBIYMCIEHUE IUIONIAAEH MOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEI

KoopanHatbl 1 BeKTOPbI O3HakoMIJIEHHE C IOHATHEM BeKTOpa. 3ydeHne nexkapToBoit

CUCTEMBI KOOPJMHAT B IIPOCTPAHCTBE, MOCTPOEHUE IO 3aJaHHBIM
KOOpJAMHATaM TOYEK U IUIOCKOCTEN, HaX 0K ACHUE KOOPANHAT TOYEK.

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

N3ydeHne  CBOMCTB  BEKTOPHBIX  BEIWYMH,  IPaBUI
pa3oKEHUsI BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, IPaBUI
HaXOXJCHHUA KOOpPAMHAT BEKTOpa B IPOCTPAHCTBE, IPABUI
JNEWCTBUI C BEKTOPAMH, 3aJJaHHBIMH KOOPIMHATAMHU.

[IpumeneHne Teopuu MpU PENIEHUWU 3a7ady Ha JEHUCTBUA C
BEeKTOpamMH. M3ydyeHHe CKaJspHOrO IIPOU3BEJIEHUS BEKTOPOB,
BEKTOPHOI'O YpaBHEHHU NPSIMOU U T10cKoCTH. [[puMmenenue Teopun
IIPU PELICHUM 3aJa4 Ha JEHUCTBHUS C BEKTOPAMH, KOOPAWHATHBIN
METO/, IPUMEHEHHUE BEKTOPOB JJIs1 BBIYKMCIICHHS BEJINYMH YTJIOB U
PacCTOSTHUM.

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

JIMTEPaTyphbl

OcCHOBHBIC HCTOYHHUKH:
l. HanasuH, A.A. MaremaTuka: yueOHUK a7 ctya. yupexa. CITIO/A.A.[lapasn. - 3-
e us3a. - M.: ®opywm, 2017.
2. BoromonoB, @ H.B. Maremaruka:  y4eOHUK  JUIE  CTyd.  YUPEKI.
CIIO/H.B.boromounos. - M.: IOpaiit, 2017.
3. Boromornos, H.B. Maremaruka. 3agaun ¢ pemieausMu. B 2 T.: yaeGHOe mocoOue
s cryn. yapexa. CIIO/H.B.boromonos. - M.: FOpaiit, 2017.
4. KpyroBa, N.A. Marematuka B Tabnmumax u cxemax: ydeOHOe mocoOue st
IKOTLHUKOB U abutypuentos/M.A.Kpyrosa, A.C.Kpyrosa. — CII6.: BukTopus mitoc, 2015.
5. Sumenes, JI.T. Maremaruka B npuMmepax M 3ajgadax Jjs noArotoBku k EI'D u
noctymieHnto B BY3: yue6noe nmocobue/JI.T.flumenes. - 2-e uzn., gon. - M.: By3oBckuit
yuebnuk: UHOPA-M, 2016.
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JonosHuTE/IbHbIE HCTOYHUKU:
1. Anrebpa u Hayana mareMatudeckoro ananusa. 10-11 kmaccel. ba3oBsii ypoBeHb:
yaeOHMK i obmeoOpazoBatenbHbix  yupexaeHuid/III.A. Amumos,  FO.M.Konsrus,
M.B.TkaueBa u 1p. - M.: IIpocBemenue, 2013.

2. boromonos, H.B. ['eomeTpusi: y4eOHHK IS CTY/. YUPEKI.
CIIO/H.B.boromornos. - M.: FOpaiit, 2017.

3. boromonog, H.B. IlpakTuyeckue 3aHATHS MO MaTeMaTHKe: ydeOHOe mocodue/
H.B.boromoios. - 10-e u3a. — M.: Beicias mkona, 2009.

4. I'puroppeB, C.I'.  Marematuka:  y4eOHUK  JUII  CTYA.  YUYPEXKII.
CIIO/C.I'. I'puropseB, C.B.MBonruna. - M.: Axagemus, 2014.

5. ['ycak, A.A. Maremaruka: mocooue-penerurop/ A.A.I'ycak, I''M.I'ycax,
E.A.bpuunkosa. - Mu.: TerpaCucremc: Terpanur, 2013.

6. Kucenes, A.Il. I'eometpust: yueonuk / A.I1. Kucenes; nmog pen. H.A. I'maronesa.
- M.: ®uzmarmur, 2013.

7. Macnosa, T.H. CnpaBounuk o matematuke/ T.H.Macnoa, A.M.Cyxoackuii. -

M.: Mup u o6pazoBanue, 2013.

HNuTepHeT-pecypcen:

1. Exponenta.ru [ DnekTpoHHBIN pecypc]: oOpa3oBaTelbHBIN MATEMAaTHYECKUI CAMT.
- PexxuMm goctyma: www.exponenta.ru, CBOOOTHBIHA.

2. Math24.ru. MaremaTruueckui aHanu3 [ DneKTpOHHBIN pecypcl:
o0Opa3oBaTeNbHbII MaTeMaTUIECKH calT. - Pexxum moctyna: www.math24.ru, cBOOOTHBIA.

3. Marematrka [DIEKTPOHHBIM pecypc|: AIEKTPOHHBIA YUEOHBIM KOMILIEKC JJIst
MIKOJILHUKOB/  OTKPBITBIM  KOJUTeIK. - Pexum mgocryna: http://www.mathematics.ru/,
CBOOOIHBII.

5. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHMUSI
OBIEOBPA30OBATEJIBHOU YYEBHOU JUCIIUITVINHbI

KoHTpoJIb U OlleHKa Pe3yabTaTOB OCBOCHUs OO0IIe00pa30BaTeIbHON yU4eOHOW MMCIUILIMHBI
OCYIIECTBIISICTCST TPETOJaBaTelieM B TIPOILECCe IMPOBEACHHUS TMPAKTHUECKUX 3aHATUH, IMPOBEPKE
JOMAIITHUX 33/IaHUN, TECTUPOBAHMUS, a TAK)KE OILICHKHU BBIMIOTHEHUS O0YJAIOIIMMHUCS CAMOCTOSTETbHBIX
paboT, WHAMBHIYyalbHBIX 3alaHHi, MPOCKTOB, UcCcleaoBaHWiA. [IpomMexyTodHass aTTecTarus
POBOIUTCA B (hOpME IK3aMeHa.

20



	СКАН_ТИТ_11.02.08_ССПО_2021_ОУД.04.Математика
	11.02.08_ССПО_ОУД.04_РП_Матем_2021

		2022-07-04T06:27:41+0300
	Бачевский Сергей Викторович




