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Oobs1acTh IPUMEHEHUSA NPOrPAMMBI

[IporpamMmma o6mieoOpazoBaTebHOM y4eOHOW AMCHUIIMHA MareMmaruka
npenHa3HadyeHa A7~ W3YyYeHUsT ~ MaTeMaTHKd B MPo(dhecCHOHATbHBIX
oOpazoBarenpHbix opranm3anmsx CIIO, peanm3yromux 00pa30BaTEIbHYIO
nporpaMmy CpeaHero ooimero oOpa3oBaHHs B MpeAeaX OCBOCHHUS OCHOBHOM
npodeccuonanbHoil 06pazoBarenbHol nporpamMbsl CITO (OIIOIT CIIO) nHa 6a3ze
OCHOBHOT'O 00111€eT0 00pa30BaHus NpHU MOATOTOBKE KBaTU()UIMPOBAHHBIX pabOUuX,
CIIYXalllX U CHENUAIMCTOB cpeHero 3BeHa mo npodeccuun 23.01.17 Mactep no
PEMOHTY U 00CTY>KHBAHUIO aBTOMOOUJIEH.

MecTo yueOHO# AUCHHUILVINHBI B CTPYKTYpe OCHOBHOM
npodeccnoHaIbHON 00pa3oBaTeIbHOM MPOrpaMMbI:

YyeOHass AUCHUIUIMHA MaTemaThKa SBISETCS NPOPUIBHBIM yUEeOHBIM
peaIMEeTOM 00s3aTeIbHON MpeMeTHON obnacTn «MaTtemaTnka U MHPOpPMATHKA
®I'OC cpennero odiero oopa3oBaHusl.

Hear um 3amaum y4yeOHOW AMCHUIUVIMHBI — TpeOOBaHHUSI K pe3yJibTaTaM
OCBOEHMSI Y4eOHOM TUCIHUNINHBI:
OO6mue 1enu n3ydeHus MaTeMaTUKU TPAJAUITMOHHO PEaT3yIOTCS B UEThIPEX
HaIlPaBJICHUAX:

1) obiiee mpencTaBieHre 00 UaEAX U METOJIaX MATEMATHKH

2) UHTEJUIEKTYaJIbHOE Pa3BUTHE;

3) oBiajieHne HeOOXOIUMBIMU KOHKPETHBIMU 3HAHUSAMH U YMEHUSAMH;

4) BOCIIMUTATEIbHOE BO3JCUCTBHE.
OcBoenue conepkanus yueOHOM TUCHUIUTUHBI «MaTteMaTrukay obecrieunBaeT
JNOCTHKEHUE CTYACHTaMU CIEAYIOUIUX pPe3yibmamos:.
*  JIUYHOCMHBIX'

v' c()OpMUPOBAHHOCTH MPEACTABICHUN O MATEMATHKE KaK YHUBEPCAILHOM
A3bIKE€ HAYKH, CPEICTBE MOACIUPOBAHUS SIBJICHUI U MPOLIECCOB, UAECAX U
METOAaX MaTEMAaTUKU;

v IOHMMaHHWe 3HAYMMOCTH MAaTEMATHKH /IS HAYYHO-TEXHUYECKOTO
nporpecca, choOpMUPOBAHHOCTH OTHOIIIEHUS K MAaTEMATUKE KaK K YaCTH
001I1e4YeI0BEYECKOM KyIbTYPhI U€pPe3 3HAKOMCTBO C UCTOPHUEH Pa3BUTHS
MaTEMaTHKH, YBOIIOLIMEH MaTeMaTUYCCKUX UJICH;

v’ pasBHUTHE JOIMYECKOTO MBIIUIEHHS, TIPOCTPAHCTBEHHOTO BOOOpaKEHUS,
ANTOPUTMUYECKON KYJIbTYpPbl, KPUTUUYHOCTH MBIIIUJIEHUSI HA YPOBHE,
HeoOXouMOoM i Oyaymieit mpodheccuoHaTbHOM NeATeTbHOCTH, TS
IPOJIOJKEHUST 00pa30BaHUS U CaMOOOPa30BaHUS;

v’ OBIIaJICHHE MAaTEMATHIECKUMH 3HAHUSIMHU U YMEHUSIMHU, HEOOXOIUMBIMH B
MOBCETHEBHOM JKM3HU, ]I OCBOECHUS CMEKHBIX €CTECTBEHHO-HAYYHBIX
JTUCUUIUIMH U TUCHUIUIMH TpOo(eCcCHOHaIbHOTO [UKIA, A1 TOJTYYSHUS
o0Opa3zoBaHus B 00JaCTAX, HE TPEOYIOMIUX YIIyOJIeHHON MaTeMaTH4eCKOn
MOATOTOBKH;



v TOTOBHOCTH U CIIOCOOHOCTB K 00pa30BaHMIO, B TOM YKCJIE
camM000pa3oBaHUIO, Ha MPOTSHKEHUH BCEH JKU3HM; CO3HATENIBHOE OTHOIIICHHUE
K HEMIPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIICITHON
npodecCUOHANbHON U OOIIECTBEHHON NeATEIbHOCTH;

v TOTOBHOCTbH U CITOCOOHOCTH K CAMOCTOSTEIBHOU TBOPUECKON H
OTBETCTBEHHOW JESATEIbHOCTH;

v’ TOTOBHOCTH K KOJUICKTHBHOMN paboTe, COTPYAHUIECTBY CO CBEPCTHHUKAMH B
o0OpazoBaTebHOM, O0IIECTBEHHO MOJIE3HOM, yueOHO-UCCIeI0BATEIBCKOM,
NIPOSKTHOW U JAPYTHX BHJIAX JCSITCIBHOCTH;

v/ OTHOIIEHHE K MPO(ECCHOHANBHOM IeITETBHOCTH KaK BO3MOKHOCTH
y4acTHs B PEIICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBCHHBIX,
0O0IIeHAITMOHAIBHBIX MTPOOJIEM;

MemanpeomMenHuIX

v’ yMEHHE CaMOCTOSATEIBHO ONPEIESTh IEN AEATETBHOCTH H COCTABIISATE
TUTaHBI JISATEIBHOCTH; CAMOCTOSTEIHHO OCYIIECTBIISATh, KOHTPOJIUPOBAThH
U KOPPEKTHUPOBATH ICATEIHHOCTh; UCTIOIB30BaTh BCE BO3MOXKHBIC
peCypCHI sl JOCTHXKEHUS MTOCTABIICHHBIX IEJIeH U pean3aliy IJIaHOB
JESATEIBHOCTH; BBIOUPATH YCIIECITHBIC CTPATETHH B PA3JIMYHBIX CUTYAITUAX;

v yMeHHe TPOAYKTHBHO OOLIATHCS M B3aUMOJIEHCTBOBATH B IPOIECCE
COBMECTHOM JICATECILHOCTH, YYMTHIBATh IMO3HIIMH JIPYTUX YUYACTHUKOB
NesTENbHOCTH, 3P (HEKTUBHO pa3peniaTb KOH(PIUKTHI;

v/ BIaJIcHUE HABBIKAMH TTO3HABATEILHOM, yU4eOHO-HCCIIEI0BATEBCKON 1
POEKTHOMN JesATEIbHOCTH, HABBIKAMH pa3pelIeHus mpooiem;
CIIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEILHOMY MTOMCKY METOJIOB
pEIIeHHs MPAaKTUYECKUX 3a1a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB
MIO3HAHUS;

v TOTOBHOCTB M CIIOCOOHOCTH K CAMOCTOSITEIEHON HH(OPMALIMOHHO-
MI03HABATEIBHOM ESITEIbHOCTH, BKIIIOUAsi YMEHUE OPUEHTUPOBATHCS B
Pa3TUYHBIX HICTOYHUKAX UH(DOPMAIIUHU, KPUTHYECKH OLICHUBATH U
UHTEPIPETUPOBATH HHPOPMAIINIO, TIOTYIaeMYIO U3 PA3THUHbIX
HUCTOYHUKOB;

v’ BIAJICHUE SI3BIKOBBIMH CPEACTBAMH: YMEHHUE SICHO, JJIOTHYHO ¥ TOYHO
U3JIaraTh CBOIO TOYKY 3PEHUS, UCIIOJIH30BATh aJ€KBATHHIC SI3BIKOBHIE
CpEICTBa;

v/ BIaJIcHUE HABBIKAMH ITO3HABATEIBLHON pe(IeKCUH KaK OCO3HAHUS
COBEPIIAEMbIX JIEUCTBUN U MBICIIUTEIBHBIX MPOIIECCOB, UX PE3yJIbTATOB U
OCHOBaHWIA, TPAHUI] CBOETO 3HAHUS W HE3HAHWS, HOBBIX MO3HABATEIIHHBIX
3a/1a4d ¥ CPENICTB JUIsl KX JOCTIKEHUS,

v’ 1eJeyCTPEMIIEHHOCTH B IOMCKAaX ¥ MPUHSATHH PEIICHHIA,
CO00Pa3UTENBHOCTD, UHTYHIIHS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX
MPEICTAaBICHN; CTIOCOOHOCTh BOCIIPHHUMATH KPACOTY ¥ TAPMOHHIO
MUpa;

* NPEOMEMHDBIX



v ¢c(hopMHUPOBAHHOCTH NPEACTABIECHHI O MATEMATHKE KaK YaCTH MHPOBOA
KYJbTYPbl U MECTE MATEMATUKU B COBPEMEHHOM IIUBUIIM3AIIMU, CTIOCO0aX
OIMCAHUS SABJICHUN PEAIBHOTO MUPA HA MATEMATUYECKOM SI3BIKE;

v' c(hOpPMHPOBAHHOCTH MPEICTABIEHUI 0 MATEMATUYECKUX TOHATUAX KaK
BAKHEHIINX MATEMATUYECKUX MOAENAX, ITO3BOJISIOIINX OMUCHIBATH U
M3y4aTh Pa3HbIE MPOLIECCHI U SIBJIICHUS; IOHUMAHUE BO3MOKHOCTH
AKCHOMATUYECKOTO MOCTPOEHUSI MATEMATHYECKUX TEOPUH;

v’ BaJicHHE METOJAMHM J0KA3ATEIbCTB M AITOPUTMOB PELICHUS, YMEHUE UX
MPUMEHSTh, TPOBOJAUTH JI0KA3aTEIbHBIEC PACCYKICHUS B XO/I€ PEIICHUS
3a1ad4;

v’ BJaJcHHE CTAHAAPTHBIMHU IPUEMAMHU PELICHHUS PALMOHAIBHBIX U
UppalMOHAIBHBIX, TOKA3aTEJIbHBIX, CTENIEHHBIX, TPUTOHOMETPUUECKHUX
YpaBHEHU U HEPABEHCTB, UX CUCTEM; UCTIOJIb30BAHUE TOTOBBIX
KOMIBIOTEPHBIX TPOTPaMM, B TOM YKCJIE JJIs [0 UCKA MYTU PELICHUS U
WJUTIOCTPALIMU PEIIEHNS] YPABHEHUN U HEPABEHCTB;

v c(hOpMHPOBAHHOCTE IPEACTABIEHNUH 00 OCHOBHBIX IMOHATUAX
MAaTEMATUYECKOT0 aHaJIM3a U UX CBOMCTBAX, BIAJCHUE YMEHUEM
XapaKTEepU30BaTh MOBEICHUE (PYHKITUH, UCTIOTH30BAHUE TTOJTYUYEHHBIX
3HAHWU [T ONIMCAHUS Y aHAJIM3a PEATbHBIX 3aBUCUMOCTEM;

v’ BJaJicHHE OCHOBHBIMH MOHSATHSIMU O IUNIOCKUX U IPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, UX OCHOBHBIX CBOMCTBAX; C(HOPMUPOBAHHOCTD
YMEHHS paclo3HaBaTh TeOMeTpUUecKre (GUryphl Ha YepTeKax, MOACIAX U B
peaNbHOM MUpPE; TPUMEHEHUE U3YUSHHBIX CBOMCTB T€OMETPUUECKUX (PUTYD
1 GOpMyIT ISl PEIIeHUs TeOMETPUUECKHX 3a/1a4 U 3aJ1ay C MPAaKTHYECKUM
COZEpKaHUEM;

v c(OPMHUPOBAHHOCTH MPEICTABIECHHUI O IPOIECCAX M ABICHUAX, UMEIOIIUX
BEPOSATHOCTHBIN XapaKTeP, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIBHOM
MHPE, OCHOBHBIX MOHATHAX 3JIEMEHTAPHON TEOPUU BEPOSTHOCTEM; YMEHUMN
HAXOJMUTh U OLIEHUBATh BEPOATHOCTH HACTYIUICHUS COOBITUN B MIPOCTEUIIINX
IIPAKTUYECKUX CUTYaLUSAX U OCHOBHBIE XapaKTEPUCTUKU CIy4alHbIX
BEJINYNH;

v/ BJlajIecHH€ HaBBIKAMH HCIOJIB30BAHUSA TOTOBBIX KOMIIBIOTEPHBIX MPOrPaMM
IIPY PELICHUH 3a/1a4.

JIN4HOCTHBIE pe3ybTaThl POrPaMMbl BOCIIMTAHMS:

JIP 1. Oco3Harommuii ce0st rpak IaHMHOM U 3aIllIUTHUKOM BEJIMKOM CTpPaHBI.

JIP14. TlpuobpereHue oOydaromuMcs HaBbIKa OLEHKH WHGopManuu B HUQPOBOM cpene, ee
HOCTOBCPHOCTD, CIIOCOOHOCTH CTPOUTHL  JIOTUYCCKUC YMO3aKJIIOY€HHUd Ha  OCHOBAaHHUU
HOCTYHaIOH_Ieﬁ I/IH(i)OpMaLII/II/I U JaHHBIX.

JP19.VBaXUTeIbHOE OTHOIIEHUS 06yqa101unxc>1 K pe3yiibTaTaM COOCTBEHHOTO U qyxoro
TpyZa.



KonnuyecrBo 4acoB Ha ocBoeHue paldoyeil mnporpaMMmbl y4eOHOM
aucuuIuinHbl (mo ®I'O0C):

O6BeM o6pazoBaTenbHOM HAarpy3ku oOy4daromierocs: 304 yacos;
OpakTH4YecKoil pabotel oOyuaronierocs 144 yacos.

2. CTPYKTYPA U COJEP)KAHUE YYEBHOM JUCIHUATLIMHBI

2.1. O0bem yueOHOM JUCHUIIMHBI M BUAbI Y4e0HOH padoThl

. O0bem
Bup yyeOHol padoThI
4acoB
O6beM 00pa3oBaTeIbHOM HATPY3KHU 304
B TOM YHCJIE:
NPaKTUYECKUE 3aAHATUSA 144
[IpomeskyTouHas arrecTtanus - HK3aMeH 6




2.2. Pa0ounii TeMaTH4YeCKHMH IVIAH U CO/epPKaHue Y4eOHOo# AucuMIUINHbI «MaTtemaTuka»

HaunmMeHoBaHMe pa3iejioB U TEM Coaepxanue yueOHOro MaTepuaJa, JabopaTtopHbie padoThl M NPaKTHYECKHE 3aJaHUS, CAMOCTOsSITeIbHAs1 padoTa Oobem Ypo
00y4aroIIHMXxCs. 92aC0B ;::(‘)’
CHUSA
Pasnen 1. Beenenne. 4
Maremaruka B HayKe, TEXHUKE, SKOHOMHUKE, HH()OPMAITMOHHBIX TEXHOJIOTUSIX U IPAKTHIECKON 4
nesitenbHOCTH. Llenn v 3a1aun n3ydenust MaTeMaTUKH Ipu ocBoeHuu crenmainbHocteit CI10.
Pa3znea 2. Pa3zBuTHe NOHATHSA 0 YHUCIE 12
Tema 2.1. Conepxxanue yueOHOro Marepuaja 2 2
enpie u panmoHanbHbIe yncia. [lefictButenbubie uncina. [pubauscenuvie gviuucieHus. Komniexchoie
yucia.
ApubmMeTrnueckne TeUCTBUS HAJ YUCIIaMU, HAX0XKICHUE TPUOTNKEHHBIX 3HAUCHUI 4
BEJIMYMH U NOTPEIIHOCTEN BBIUMCICHUH (a0COMIOTHON M OTHOCUTENBHOM ). CpaBHEHHE YHCIIOBBIX
BoIpakeHu#. [[puOamKeHHbIe BEIYUCICHUS U PEIICHUS MPUKIIATHBIX 3a/1a4.
IIpakTHyeckue 3aHATHS 2
ApubmMernueckne TeUCTBUS HAJ YUCIIaMU, HAXOXKICHUE TPUOTNKEHHBIX 3HAUCHUI
BEJIMYMH U TIOTPEITHOCTEH BEIYMCIICHHH (a0COFOTHOW M OTHOCUTEIILHOM)
CpaBHEHHE YUCIIOBBIX BHIPAKECHUIA. 2
[TpubnkeHHbIe BBIYUCICHUS U PEeUICHUS MPUKIIAJAHbIX 3a1a4.
Pa3nen 3. KopHu, crenenu u jorapugmsl 30
Tema 3.1 Conep:xanue y4yeOHOro MmaTepuasa 4 2
KopHuu u crenenmu. Kopnu HatypanbHON CTeNeHH U3 YUCIia U UX cBoiicTBa. CTENeHU C pallMOHATbHBIMU MOKA3aTESIMU, UX
CBOWCTBA.
CreneHu ¢ 1eHCTBUTENBHBIMY MOKa3aTensiMu. Ceoticmea cmenenu ¢ 0eticmaumenbHblM HOKA3amesieM. 2
IIpakTHYeckne 3aHATHSA 2
Brruncnenue u cpaBHeHHE KOpHEH. BrinonHeHue pacueToB ¢ paauKalaMu.
Pemenue nppanroHaibHBIX YpaBHEHUH.
HaxoxaeHue 3HaueHu cTeneHeil ¢ paljmoOHaIbHBIMU MTOKA3aTEISIMH. 2
CpaBuenue creneneil. [IpeoOpa3zoBaHus BRIpaXXEHUHN, COIEPIKAIIUX CTETICHU. 2
Pemienne nokazatenbHbIX ypaBHEHMI. Pelienne npukiaHbixX 3a1ay. 2
Tema 3.2. Coaepikanue yueOHOro MaTepuajia 2 2
Jlorapudgm. Jlorapugpm OcHoBHOE Jorapu(pMHUIECKOE TOXKIAECTBO.
mnciaa. JlecsiTuuHbIe U HATYpaIbHBIE TOTAPU(MBI. 2




IIpaBuna neiictBuii ¢ norapudmamu. Ilepexon kK HOBOMY OCHOBAHHIO.

IIpakTu4eckue 3aHATHS
Haxoxnenue 3HaueHuil Jorapudma mo npou3BOJIEHOMY OCHOBaHHUIO. [Iepexo/1 oT 0THOTO OCHOBAHUS K
npyromy. Beraucienue u cpaBHenue orapugmos. JlorapudmupoBaHue v MOTCHIIMPOBAHNUE BBIPAXKCHHIA.

Pemenue norapuMu4eckux ypaBHEHHIA.

Tema 3.3.
IIpeodpa3oBanue
ajiredpanvecKux
BbIPAKEHH .

Conepxxanue yueOHOro Marepuasa
IIpeoOpazoBaHre palOHAIBHBIX, HPPAIIMOHAIBHBIX, CTETIEHHBIX BRIPKCHU .

[IpeoOpa3oBanue MoKa3zaTeNbHBIX U JOrapu(PMUUECKUX BbIPAXKEHUH.

KonTtpoabHnas padora Ne 1 «KopHu, crenenu u porapupmbn»

Pa3nea 4. Ilpsivble ¥ NJIOCKOCTH B MPOCTPAHCTBE

24

Tema 4. 1. Ilapajuie1bHOCTD
NPAMBIX U IJIOCKOCTEH

Conepxxanue yueOHOro Marepuaja
[TapayienbHOCTD NPSIMBIX, IPSIMOM M INTIOCKOCTH

Bzanmnuoe PACIIOJIOKEHNE MPAMBIX B IPOCTPAHCTBE.

[TapannensHOCTH MIIOCKOCTEN

IIpakTHyeckue 3aHATHS
[Ipu3Haky B3aMMHOTO PaCIOIOKEHUS MPSAMBIX. YTOJ MEXKIy NpsiMbIMU. B3anmuoe
PacIoNOKEHNE MPSAMBIX U MIIOCKOCTEM.

Tema 4.2.
IlepneHIUKYJIAPHOCTD
NPSIMbIX U TJIOCKOCTEM.

Conep:xanue y4yeOHOro Mmarepuasa
[TepieHAMKYASAPHOCTH NMPSIMOH U TIIOCKOCTHU. [leprnieHANKYISAp U HAaKIOHHASA. YTOJI MEXIY IPAMOM 1
MJIOCKOCTBIO

JIByrpaHHbIi yroj .YToJ MexXay IJI0CKOCTSIMHU.
[leprieH TUKyYIAPHOCTD JBYX IIOCKOCTEI.

IIpakTHYeckue 3aHATHS

[lepnieHIuKyIIAp M HAKIOHHAS K IUIOCKOCTH. YTOJ MEXKy IPSIMOU U TUIOCKOCTHIO. TeopeMbl 0 B3aUMHOM
PacroIo’KeHUU MPSAMOH U II0CKocTH. TeopeMa o Tpex neprneHaukyspax. [IpusHaku u cBoiicTBa
napauieNbHbIX U NePIeHANKYISIPHBIX TIOCKOCTEH.

PaccrostHue oT TOUKM J10 IIJIOCKOCTH, OT HpHMOﬁ A0 IINIOCKOCTH, PACCTOAHUC MCKAY IIJIOCKOCTAMU, MCIKIY
CKPpCHIUBAOIHUMUCS ITPAMBIMHA, MEKAY ITPONU3BOJIbBHBIMHA (bHpraMI/I B ITPOCTPAHCTBCE.

4.3 I'eoMeTpUYecKHe
npeodpa3oBaHust
NPOCTPAHCTBA.
IHapaniaeasHoe

Conepxanue y4eOHOro Marepuasa

I'eomeTrpuueckue mpeoOpa3oBaHus MPOCTPAHCTBA: TapaUIeIbHBINA EPEHOC, CUMMETPHS OTHOCUTETHHO
mwiockoctu. [lapannensHoe npoekTupoBanue. Iliowads opmoconanvrot npoekyuu. VIzobpaxenue
MIPOCTPAHCTBEHHBIX (DUTYD.




MPOCKTHUPOBAHHUE.

IIpakTHyeckue 3aHATHA
[TapannenbHOE MPOEKTUPOBAHKUE U €I0 CBOUCTBA. Teopema o niowjaou opmo20oHaIbHOU NpoeKyuu
MHO20Yy201bHUKA. B3aMHOE pacnosiokeHHe IPOCTPaHCTBEHHBIX (uryp

KountpoabHnas padora Ne 2 «IIpsmbie 1 TUIOCKOCTH B IPOCTPAHCTBE 2
Pasjnen 5. Kom6unaropuka 16
Tema 5.1. Conepxxanue yueOHOro Marepuasa 4
OcHOBHBIC IOHATHSA OcHoBHbIE IOHATHS KOMOMHATOPUKH. 3a1a4y Ha [O/ICYET YUCIIa pa3MEIIeHNUH, IepeCTaHOBOK, COUETaHUM.
KOMOUHATOPHUKH. Pemenue 3a1ay Ha nepeOop BapuaHTOB; 2

®opmyna buHoma HerotoHa CBolicTBa OMHOMHAJILHBIX KO duimeHToB. TpeyroabHuk Ilackans 2

IIpakTnueckune 3aHATHS 2

WcTopus pa3BuTis KOMOMHATOPUKU, TEOPUH BEPOSITHOCTEN U CTATUCTUKH U UX POJIb B PA3INYHBIX chepax

YEJI0BEYECKOM JKU3HEACSITEIBHOCTH.

[IpaBuna komOuHaTopuku. Pemenne koMOMHATOPHBIX 3ajau. Pa3MelnieHusi, coueTaHusi U MepecTaHOBKH. 4

bunoM Herotona u tpeyrosbauk [lackans. [Tpuknagaeie 3agaun.

KonTtpoabHnas padora Ne 3 «3neMeHTb KOMOUHATOPUKI» 2
Pasjnen 6. KoopauHaTbl 1 BEKTOPBI 26
Tema 6.1. BekTopsl B Conep:xanue y4yeOHOro MmaTepuaJja 4
NPOCTPAHCTBE [IpsimoyronbHas (IekapToBa) cucTeMa KOOpAMHAT B IpocTpaHcTBe. Dopmyria paccTOSHUS MEXKIY IBYMS

TOYKaMHU. Y paBHEHUs cpephl, niockocmu u npsamoil.

Monyns BekTopa. PaBeHCTBO BEKTOPOB. Cll0KEHUE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha yucio. CioxeHne 2

BEKTOPOB. Y MHOXEHUE BEKTOPA Ha YUCIIO.

Komnutanapueie BekTopsl. Pa3noxkenue BeKTopa o TpeM HEKOMILJIAHAPHBIM BEKTOPAM.

IIpakTHYeckue 3aHATHS

JlexkapToBa cuctemMa KOOpJIMHAT B IPOCTPAHCTBE. Y PABHEHHE OKPYKHOCTHU, CHEPHI, MIOCKOCTH.

Paccrosinne Mexay Toukamu.

Bexropsl. JlenctBus ¢ BekTopaMu. JIedcTBUs ¢ BEKTOpaMU, 3ajaHHBIMUA KOOpAMHATAMU 2

Komnunanapueie BekTopsl. Pa3znoxkenue BeKTopa no TpeM HEKOMILJIaHAPHBIM BEKTOPAM. 2
Tema 6.2. Metoa Conepxanue yueOHOro Marepuasia 2
KoopauHaT B npocrpancTBe | Koopanuate! Bektopa. [Ipoekuust BekTopa Ha och. CKaJIIpHOE MPOU3BEACHUE BEKTOPOB. YTOII MEXAY

JBYMSI BEKTOPAMH.

Hcnonp30BaHne KOOpAUHAT U BEKTOPOB IIPU PEILIEHUN MATEMaTUYECKUX U IPUKIIAIHBIX 3a/1a4. 4
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IpakTHyeckue 3aHATHS
CkansipHO€ ITpOU3BEIEHNE BEKTOPOB. BekTopHOE ypaBHEHME NPSAMOMN U IUI0CKOCTH. Vcnionb3oBaHue
BEKTOPOB IIPH JI0KA3aTEIbCTBE TEOPEM CTEPEOMETPHUU.

KonTpoabHnas padora Ne 7 «KoopanHaThl U BEKTOPBI» 2
Paszpnen 7. OCHOBBI TPUTOHOMETPHH 36
Tema 7.1. Conepxxanue yueOHOro Marepuasa 4
OcHOBHbIE IOHATHSA Panuannas mepa yria. BpamarensHoe asmkenne. CuHyc, KOCUHYC, TAHT€HC M KOTaHI'€HC YKCIIa.
TPUTOHOMETPUH IIpakTHYeckne 3aHATHSA 2
Panuannbslil METO U3MEPEHNUS YIJI0OB BPAlleHUsI U CBSA3b C IPayCHON MEpO.
Tema 7.2. Conepxxanue yueOHOro Marepuaja 2
OcHoBHBIE DOopMyIIBI TPUBEJICHNUS.
TPUTOHOMeETPUYeCKHe ®Dopmyibl cnoxeHus. Dopmyiibl yaABoeHUs. Dopmynbl NOIOBUHHO20 Yeld. 2
TOK/1eCTBa IpakTuyeckue 3aHATHA 4
OcCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA.
DopMyIIbl CIOKEHUS, YABOCHHUS.
Tema 7.3 IlpeoopaszoBanusi | Coaep:xkaHue y4eOHOro MmaTepuaJja 2
npocTemux [IpeoOpa3oBaHue CyMMbI TPUTOHOMETPUYECKUX (HYHKIIUI B TPOU3BEICHUE U IPOU3BEACHUS B CyMMY.
TPUTOHOMETPUYECKUX Buipasicenue mpuconomempuieckux Qynkyuu yepe3 maH2enc noa108UHHO20 ap2yMeHmd.
BBIPasKeHU IIpakTH4yeckune 3aHATHS 4
[IpeoOpazoBanue CyMMBbI TpUTOHOMETpHUECKHX (DyHKIMI B mpou3BeaeHue. [Ipeodpazoanue
MIPOU3BEACHUS TPUTOHOMETPUUYECKUX (PYHKIUI B CyMMY.
Tema 7.4 Conep:xanue y4eOHOro MmaTepuasa 2
Tpuronomerpuueckue IIpocTeiime TpuroHoMeTpudeckue ypaBHeHus. [Ilpocmeriwiue mpuconomempuieckue HepaseHcmada.
YPABHEHHS M HEPABEHCTBA. | APKCHHYC, apKKOCHHYC, apKTaHT€HC. 2
Oo0parHble IIpakTHYeckne 3aHATHSA 4
TPUTOHOMETPUYECKHe [Ipocreiiye TpUroHOMETPUUECKUE YPAaBHEHUS M HEPABEHCTBA.
pyHknum.
ApPKCUHYC, apKKOCHHYC, ADKTAHT€HC. 2
KounTtpoJubHas padora Ne 5 «OCHOBBI TPUTOHOMETPUMY 2
Pa3nen 8. ®ynkuuu, ux cBoiictea u rpaguku. CTeneHHble, NOKa3aTelIbHbIC, T0rapHpMIICCKHE 26

U TpUroHomerpuyeckue pynkuuu. O0paTrHbpie TPUrOHOMETpPHYEeCKHE QYHKIIUH
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Tema 8.1.
®yuknun. CoiicTBa
¢pynkumii. O0paTHble
pyskuumn.

Copneprxanue yueOHOTO MaTepuaa

Oynknuu. O0nacTh onpeeeHuss 1 MHOKECTBO 3HAYCHHUI; TpaduK yHKIIUU, TOCTPOCHUE TPadhUKOB
GyHKIUH, 3a1laHHBIX PA3JIMYHBIME CIIOCOOAMHU.

CaoiictBa (hyHKIMU. MOHOTOHHOCTB, Y€THOCTD, HEUETHOCTh, OTPAHUYCHHOCTD, IIEPHOMIHOCTD.
[IpomexxyTku Bo3pacTaHUs U yOBIBaHHs, HAUOOJIbIIEE U HANMEHBIIIEE 3HAYCHH ST, TOUKH IKCTPEMYMa.
I'paduueckas nHTEpIIpETAIUS.

[Tpumepbl GYHKIMOHAIBHBIX 3aBUCHMOCTEH B pEATBHBIX MTPOIIeccax U ABICHUSIX. Apudmerndeckue
onepanuu Haj GyHKIEsIMA. CroxHast GyHKuus (kommo3utwst). [lonamue o Henpepvl8HOCMU YHKYUU.
O6parnbie Gynkuun. Odracmos onpedeneHus u 0oniacms 3HaveHuti oopamuou gyuxkyuu. I pagux
oopamnou ¢pynxyuu. iccnenoBanue QyHKIIUN.

IIpakTHYeckne 3aHATHS

Oynkiuu. O01acTh ONMPESICHH K MHOXKECTBO 3HaUeHUH; Tpaduk QyHKIINH, TOCTPOCHHE rpaduKoOB
(GyHKIMM, 3aJaHHBIX PA3JIMYHBIMU CIIOCOOAMH.

CpoiictBa (pyHKIIMH. MOHOTOHHOCTB, YETHOCTb, HEUETHOCTh, OTPAHUYEHHOCTb, IEPUOAUYHOCTb.
[IpomexyTku Bo3pacTaHus U yObIBaHUS, HaHOOJIbIIIEe U HAUMEHBIIIEe 3HAUE€HUSI, TOUKH 3KCTPEMyMa.
['padmyeckas nHTEpIpETALUS.

[Tpumepbl GYHKIIMOHATBHBIX 3aBUCHMOCTEH B pEATBHBIX MTPOIIeccaxX U SBICHUAX. ApU(PMETHICCKHC
onepanuu Haa GyHkuusmu. CrnoxxkHas GyHKIs (KoMIio3utwms). [lonsamue o HenpepvleHOCMU PYHKYUU.
O6parnbie Gynakuun. Odracms onpedeneHus u oonracms 3HaveHuti oopamuou gyukyuu. I pagux
oopamnou ¢pynxyuu. iccnenoBanue QyHKIINAN.

[TpumMepsl 3aBUCHMOCTEN MEXY TIEPEMEHHBIMH B PEATbHBIX IMPOIIECCaX U3 CMEXHBIX JUCIUTUINH.
Omnpenenenue Gynkuuii. [loctpoenue u urenue rpadukoB GyHKIINA.

Tema 8.2. CteneHHble,
nokasarteJjibHbIe,
JorapupmMuyeckue

U TPUTOHOMETPHUYeCKHe
¢pynkuuun. O0patHbie
TPUTOHOMETPUYECKHe

byHkuun

Conep:xanue y4e0OHOro MmaTepuaJja
Omnpenenenus GyHKIMH, ©X CBOWCTBA B IpadUKH.

[IpeoGpazoBanus rpaduxos. [lapanienbHplil nepeHOC, CAMMETPHUS OTHOCUTEIBLHO OCEH KOOpIUHAT U
CUMMETpPHUS OTHOCUTEJIBHO Hauana KOOpauHaT.

CI/IMMeTpI/IH OTHOCHUTCJIBHO HpHMOﬁ Y = X, paCTsDKCHHEC U C)KAaTHEC BIOJIb ocel KOOpAWHAT.

IlpakTH4Yeckue 3aHATHSA

CBoiicTBa THMHENWHOH, KBaAPATUYHOM, KYCOUHO-IMHEHHOU U JpoOHO-

nuHeitHo! ¢yHkuil. HenpeprbiBHbIe U iepuoanyeckue GyHKIIUH.

CpoiicTBa u rpaduKu CUHYCa, KOCHHYCA, TaHTeHca U KoTaHreHca. OOpaTHble PYHKIIMHN U UX TPaUKH.

Oo6patHble TpuroHoMerpuueckue pyHkuuu. IIpeodpazoBanus rpapuka pyHkuu. ['apmonndeckue
konebanus. [Ipuknanasie 3agaun. [loka3arenbHble, JorapupmMUUecKie, TPUTOHOMETPUYECKHE YpaBHEHUS
U HepaseHcmeaa.

12



KonTpoabHnas padora Ne6 «DyHKUMH, UX CBOWCTBAa U rpapuKmn»

Paszjnen 9. MHororpanHukm u Kpyrible TeJia. 36
Tema 9.1. Bepuiunbl, peopa, | Coaep:kanue yuedHOro MmaTepuajia 2
rpPaHy MHOTOTPAHHHUKA. Bepuunsl, pebpa, rpaHu MHOTOTpaHHUKA. Pazsepmra. MHozoepannvle yenvi. Boiny-
(Teopema Diinepa). Ilpuzma. | kivie mnocoepannuxu. Teopema unepa. Ipuzma. Ipsimast u naknonnas npusma. [IpaBuiibHas npusma.
IIpsaMas 1 HAKJIOHHAS [Mapamnenenunen. Kyo.
npusMma. [Inpamupa. IIpaBunsHas nupamuaa. Y ceuenHas nupamuga. Terpasap. 4
Ceuenus ky0a, mpu3Mbl U upamuabl. [Ipeacrapnenue o npaBUIbHBIX MHOTOTPAaHHUKAX (TeTpalipe, Kyoe, 2
OKTa’JIpe, 0JIeKadApe U UKOCAdPE).
IIpakTHYeckne 3aHATHS 4
Paznuunbie Busibl MHOrOTpanHUKOB. VX n3o0pakenus. CedueHusi, pa3BepTKH MHOTOTpaHHUKOB. [1nomans
MTOBEPXHOCTH.
Buasl cummMeTpuii B mpoctpancTBe. CHMMETpUS TE BPALICHUSI U MHOTOTPAHHUKOB. 2
Tema 9.2. Conep:xxanue y4yeOHOro marepuasa 4
Tena u moBepxHocTH Hunmuuap u koHyC. YcedeHHbI KoHyc. OCHOBaHUE, BHICOTA, OOKOBAsi TOBEPXHOCTH, 0Opa3yrorias,
BpallleHHsA pa3BepTka. OceBble CEUEHUS U CEUEHUs, apasieIbHble OCHOBAHUIO.
ap u chepa, ux ceuenusi. KacarenpHas miockocTsb K cdepe. 2
IIpakTHYecKkne 3aHATHS 2
Hunuuap u koHyC. YcedeHHbI KoHyc. OCHOBaHUE, BHICOTA, OOKOBAsi MOBEPXHOCTH, 0Opasyroras,
pa3BepTka. OceBble CEUCHHUS U CEUEHUs, apajieIbHble OCHOBAHUIO
ap u chepa, ux ceuenus. KacarenpHas miockocTs k chepe. 2
Tema 9.3. Conep:xanue y4yeOHOro MmaTepuasa 2
H3mepenus B reoMeTpun O6mbeM u ero uzmepenue. Marerpanpnas popmyna o0bema.
Dopmynsl 06beMa Kyda, IpSIMOYroJIbHOTO MapajliesienuIe/a, IPU3Mbl, HUIHH]IPA.
®opmynsl 00beMa mUpaMuIbl U KoHyca. DopMyIibl TUIOIIAM TOBEPXHOCTEH UIUHAPA U KOHYCA. 4
®opmynsl 06beMa mapa u miomaau chepsl. [logodue Ten. OTHOIIEHUS IO MOBEPXHOCTEN U
00BEMOB ITOJOOHBIX TE.
IIpakTHYecKkne 3aHATHS 4
Brruncnenue miomaneit 1 06beMoB.
KonTpoabHnas pabora Ne «MHOrorpaHHMKY U KpyTJble TENA» 2
Pa3zpnen 10. Hauana maTeMaTn4yecKoro aHajim3a 44
Tema 10.1. Coaepikanue yueOHOro MaTepuajia 2
IlocienoBaTeIbHOCTH. CriocoOblI 3a/1aHUS U CBOMCTBA YHCIIOBBIX MOCIE0BATEILHOCTEH.
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Ilonamue o npedene nocnedosamenvrocmu. Cywecmeoganue npedeid MOHOMOHHOU
02PAHUYEHHOU NOCIe008AMeNbHOCHIU.

CymMmupoBaHHe TIOCTIeI0BaTENBHOCTEH. beckoHeuHO yObIBaIoIas reoMeTpUYecKas IPOTPECCHSI U €€ 2
CyMMa.
I[IpakTHYeckne 3aHATHS 4
UucnoBas nocnea0BaTeIbHOCTh, CIIOCOOBI €€ 3aJaHHsl, BRIYUCIICHUS WICHOB
nocienoBarensHoCTH. [Ipenen mocienoBarenbHOCTH. beckoHeYHO yOBIBaOMIAs TeOMETPHYSCKAsT
TIPOTPECCHsL.
Tema 10.2. [IpousBoanasi. Conepxxanue yueOHOro Marepuaja 2
[IpousBonnas. [lousaTue o mpou3BoHON QYHKIMH, €€ TeOMETPUUECKUN U PUZUYECKUIN CMBICI.
YpaBHeHHe KacaTenbHOU K rpaduKy QyHKINH.
[IpousBoiHBIE CYMMBI, Pa3HOCTH, MPOU3BEICHUS, YACTHOTO. [IpOM3BOIHBIE OCHOBHBIX 2JIEMEHTAPHBIX 2
¢dbynakuumii. [IpuMeHeHne MPOU3BOIHON K MCCIIET0BaHNIO (DYHKIIUHA U MIOCTPOCHUIO TpauKoB
IIpoussoonvie obpamnou ¢hynxyuu u komnozuyuu gyukyuu. Ipumepsl NCMOIH30BaHUS MPOU3BOIHOM [T 2
HaxXOXKJICHUS HAMJTYUYIIero perieHus B PUKIAIHBIX 3a7a49ax. Bropas mpousBoaHas, €€ TeOMETPUUECKHUN 1
¢dbuszudeckuit cMpici. HaxoxkneHne cKopocTH sl Ipoliecca, 3aIaHHoro GopmMyioit u rpaduxom.
IIpakTHYeckue 3aHATHS
[IpousBoHasA: MEXaHUYECKUN U TE€OMETPUUYECKUI CMBICI TPOU3BOHOM.
VYpaBHEHHE KacaTeJIbHOW B OOIIIEM BHUJIC.
[IpaBuna u popmynsl nuddepeHrpoBanus, TA0INIIA TPOU3BOIHBIX JIEMEHTAPHBIX (YHKIIHIA.
HccnenoBanue GyHKIMU ¢ TOMOIIBIO TPOU3BOAHON. HaxoxaeHue HanOoJbIIero, HAMMEHBIIErO 4
3HAYEHUS U SKCTPEMAIIbHBIX 3HAUYCHUN (PYHKIIUU.
Tema 10.3. IlepBooOpasnas | Coaep:xaHue y4eOHOIro MmaTepuasa 4
U MHTerpal. [IpumeHeHue onpeaesieHHOT0 HHTErpaja Ulsl HaXOXKICHHs IUIOIAAN KPUBOJIMHEWHOM Tpaneu.
®dopmyna Herorona—JleriOHuna.
[Tpumepbl npuMeHeHus! HHTerpaja B GU3UKE U T€OMETPHUU. 2
IIpakTHYecKkne 3aHATHS 6
Teopema Herorona—JleriOHumna.
[IpumeHeHne UHTErpana K BHIYUCICHUIO GU3NYECKUX BETUYHMH U TUTOIIA ICH. 2
KonTtpoabnas padora Ne 9 «Hauana MareMaTH4eCcKOro aHaIu3a» 2
Pasnes 11. D1eMeHTHI TEOPHH BePOSITHOCTEN M MATEMATHYECKOM CTATHCTHKH 16
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Tema 11.1. CoObITHE,
BEPOSITHOCTH COOBITHS,
CJIOKeHHMe U YMHOXKEHHU e
BepositHOocTel. [lonsaTHe 0

Coaepikanue yueOHOro MaTepuajia

CoopbiTue. BepositHocTh coObITHs. CrokKeHHE U yMHOKEHHUE BeposiTHOCTel. [loHsATHE 0 HE3aBUCHUMOCTH
coObITui. JlUCKpeTHas cilydyaifHas BeIMYMHA, 3aKOH €€ pacipocTpaHeHus. YHUCIOBbIe XapaKTePUCTUKU
JMCKPETHOH CITy4aiiHO# BemmuuHbL. [loHsATHE 0 3aKOHE OOJIBIINX YHCEI

He3aBHCHMOCTH coGbITHA. | [IpaKTHYeCKHe 3aHSTHS 2
JuckperHas ciay4daitHast HcTopust pa3BuTHI KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEH M CTATUCTUKU U UX POJIb B Pa3IMYHBIX chepax
BeJIMYNHA, 3AKOH ee YeJIOBEYECKOM KU3ZHEESITEIbHOCTH.
pacnpocTpaHeHus [IpaBuna komOuHaTOpHKH. Pemenne KOMOMHATOPHBIX 33aa4. Pa3meniennst, CoueTaHus ¥ MePeCTaHOBKH. 4
bunom Herorona u tpeyronpnuk [lackans. Ilpuknanssie 3amauun
Knaccuueckoe onpenesieHre BEpOSTHOCTH, CBOMCTBA BEPOSITHOCTEN, TEOPEMA O CYMME BEPOSITHOCTEM. 2
Brrunciienue BeposatHoctei. [Ipukiianabie 3aaaun.
Tema 11.2. [IpeacraBaenne | CoaepskaHue yueOHOro MaTepuasia 2
JAHHBIX (TAa0JUIbI, [IpencraBnenue qaHHBIX (TaOIUIBI, TUATPAMMBI, TpauKN), ceHepanvHas
AUarpamMmbl, rpagukn). COBOKYNHOCMb, 8b100pKaA, cpedHee apugpmemuieckoe, meouana. Ilousamue o 3ad0avax mamemamuyeckou
cmamucmuxu. Pewenue npakmuueckux 3a0ay ¢ npumMeHeHuem eposimHOCMHbIX MEmooos.
IIpakTHyeckue 3aHATHS 2
[IpencraBnenune 4ncaoBbIX JaHHBIX. [IpuKitagHble 3aga4n.
KonTtpoubHas padora Nell «DneMeHTHI TEOpUM BEPOSTHOCTEN U MATEMAaTUYECKOW CTaTUCTUKI 2
Pa3nen 12. YpaBHeHNsl 1 HepaBeHCTBA 22
Tema 12.1. Conep:xanue y4yeOHOro MmaTepuaja 2
YpaBHeHUSs U CHCTEMBbI PaunonaneHble, HppalMOHAIbHBIE, TOKA3ATEIbHBIE U TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.
YPaBHEHHUIA. PaBHOCUIIBHOCT YpaBHEHUI, HEPaBEHCTB, cucTeM. OCHOBHBIE TPUEMBI UX PELICHUS (pa3IoKeHUe Ha
MHO>KHUTEJIH, BBE/ICHNE HOBBIX HEU3BECTHBIX, IIOJICTAHOBKA, rpaUuecKuil METox).
IIpakTHYecKHe 3aHATHS 4
Kophu ypaBHeHuit. PaBHocubHOCTH ypaBHeHHH. [IpeobpasoBaHue ypaBHEHHUH.
OcHoOBHbIE IPUEMBI PELIECHUS ypaBHEHU. Pelienne cucreM ypaBHEHUM.
Tema 12.2. HepaBeHcTBa. Conepxanue yueOHOro Marepuasia
PaunonaneHble, MppanMoHaibHbIE, IOKA3aTENIbHBIE U MpUcoOHOMempuyeckue HepaBeHcTBa. OCHOBHbIE 2
MIPUEMBI UX PELICHUS.
IIpakTnyeckne 3aHATHSA 2
Peuienne pannoHanbHbIX, HppAaMOHANIBHBIX M TIOKa3aTEIbHBIX HEPABEHCTB.
Tema 12.3. Coaepikanue yueOHOro MaTepuajia 2

Hcnouab3oBanue CBOMCTB U
rpa¢gukoB PYHKUMH IpH

Meton HUHTCPBAJIOB. I/I306pa)KeHI/Ie Ha KOOpHHHaTHOP'I IJIOCKOCTHU MHOXXECTBA
peHleHI/Iﬁ ypaBHCHI/II\/'I 1 HCPABCHCTB C IBYMS NNICPCMCHHBIMU U UX CUCTCM.
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pellleHUH YPABHEHUH U

HpaRaneCRne 3aHATUSA

HEPaBEHCTB. Vcnonp3oBaHue CBOMCTB U TpadukoB (GyHKIMHN AJIs pelieHusl ypaBHEHUI 1 HEpaBEHCTB.
MeTo 1 MHTEpBAJIOB 2
Tema 12.4. Conepxxanue yueOHOro Marepuasa 2 2
IIpuxknaaanbie 3axa4un [IpumeHeHre MaTeMaTUUYECKUX METOJIOB JUIsl PELIEHUS COJIEPKaTENbHbBIX 3a/1a4 U3 Pa3IMYHbIX 00JacTe
HayKH U npakTuku. MHTepripeTanyst pe3yabTaTa, yueT peajbHbIX OrPaHUYEHHH.
IIpakTnuyeckune 3aHATHSA 2
Pemrenne coneprkarenpHbIX 3a1a4
KonTpoabHas padora Ne 12 «YpaBHeHUs U HEpaBEHCTBa» 2 2
KoncyabTanumn 6
JK3aMeH 6
Bceero: 304

JUis XapakTEepUCTUKH YPOBHS OCBOEHUS yueOHOr0 MaTepuasa UCIoNIb3yI0TCs CIeyIoLIe 0003HAUYEHUS:
1. — o3HaKoMUTENbHBIN (Y3HaABaHUE PaHEe U3yUYEHHBIX 0OBEKTOB, CBOMCTB);
2. — penpOIyKTUBHBIHN (BBIMOJHEHUE ACSITEIBHOCTH IO 00Pa3Ily, MUHCTPYKIIMU WIH MO PYKOBOJCTBOM)

3. — HpOﬂyKTHBHBIﬁ (HJIaHI/IpOBaHI/Ie N CaMOCTOATCIIBHOC BBIITOJIHCHUC NCATCIIBHOCTU, PCIICHHUC HpO6HCMHBIX 33}13‘1)
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3. YCJIIOBUS PEAJIU3ZAIINUA ITPOT'PAMMBI JIUCIHHHAIIJIMHBI
YCJIOBUSI PEAJTU3ALIMY YYEBHOM JUCHUIIINHDBI

3.1. Tpeﬁonalmﬂ K MUHUMAJIBbHOMY MaT€PHAJbHO-TEXHUYCCKOMY o0ecnevYeHuIo

Peanuzanus yueOHON JUCIUIUIMHBI TpeOyeT HaM4us yuyeOHOro KaObuHeTa
« MareMartuka»:
3.1.1. YuebHO — nmpakTU4eckoe 00OpyaoBaHUE KaOWHETA:
® ayJIUTOpHAs JOCKA C MArHUTHOM MOBEPXHOCTHIO;
® KOMIUJIEKT HW3MEPUTENIbHBIX WHCTPYMEHTOB: JIMHEIKa, TPAaHCIOPTUDP, YrOJbHUK,
HUPKYJIb,
® KOMIUJIEKT CTEPEOMETPUUECKHX Tell (IEMOHCTPALlMOHHBIN);
® KOMIUJIEKT CTEPEOMETPUUECKHX Tell (pa3/1aTOuHbIi);
e Ha0oOp MIIaHUMETPUUYECKUX PUTYD;
3.1.2. Cnenuanu3zupoBaHHasi yuyeOHasi MeOelnb:
® MHUCHMEHHBIE CTOJBI MO YHUCITY padouuX MECT OOYy4aromIMXCs;
e mKkad CEKUMOHHBIM [  XpaHEHUs JUTEepaTypbl M JEMOHCTPAI[MOHHOTO
000opyoBaHus;
® CTEH/Ibl, COJIEpKAIE CIPAaBOYHBI MaTepua;
® SIIMKY JUI XPAHEHUs TaOJuIL;
3.1.3. IleyaTHble mocoOus:
e TaOJIMIIBI 10 TEOMETPUH;
e Ta0MIKI 10 anredpe u Havanam aHanm3a it 10-11 kmaccos;
® TIOPTPETHI BHIAAIOLINXCS JIesTeNIe MaTeMaTUKH;

3.1.4. YueOHO — METOINYECKUNA KOMILIEKC:
e y4eOHO — MPaKTUYECKOE U3JIaHue (MIPAKTUKYM);

® KOMIUIEKT KOHTPOJBHO — U3MEPUTEIHHBIX MAaTEPHATIOB MO JUCIHUILINHE;
e COOpHUKU SK3aMEHALIMOHHBIX pabOT Ui MPOBEIEHUS TOCYAapCTBEHHOW (MTOTOBO)
aTTecTalliy N0 MaTeMaTHKE;

3.1.5. Texnuueckue cpeacTBa OOyUCHHUS:
® UHTEpakTUBHAs JIOCKA C  JIMIEH3HMOHHBIM  IPOTPaMMHBIM  OOeclieueHueM U
MYJIbTUMEUAIIPOEKTOP
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3.2. UudopmanuonHoe odbecneyeHue

[TepeueHs peKOMEHIyeMbIX yUeOHBIX U31aHuii, THTepHET-pecypCcoB, TOTOITHUTEILHOMU

JUTEpaTyphl:
OCHOBHBIE HICTOYHHKH:

1. bammaxkoB M.M. «Marematuka» ydeOHMK Ul YUpEXKJECHUNH HAYaJIIbHOTO U CPEIHEro
pod. obpazoBanus. — M3narensckuii neHTp «Akagemusi», 2017.

2. bammakoB M.M. Maremaruka. 3aqaqHuK: yue0. mocoOue uist 00pa3oBar. yUpeKICHUH
Hady. ¥ cpell. mpod. obpazoBanus.- M.: Mznatenbckuit ieHTp «Akanemusi», 2017.

3. bammakoB M.U. Maremaruka. Kaura yist mpernoiaBaTeieii: METOHIecKoe oCoOme Jitst
HIIO, CIIO. - M.: U3narensckuii meHT «AxazeMus», 2018 r.

4. BbammakoB M.U. Marematuka. COopHUK 3amay mpouIbHON HampaBICHHOCTU: yueOl.
nocobue i yIpeKIeHUH Had. U cpel. nmpod. oopazoBanus. — M.: M3naTenbckuii IEHTP
«Axanmemusy, 2018 .

5. I'ycee B.A. Maremarnka mms1 mpodeccuii W CHENHAIBHOCTEH COIMAIBHO —
SKOHOMUYECKOTO Tpoduiis: ydeOHUK a1 oOpa3oBar. ydpexaeHud Had. u cpen. [Ipod.
O6pazoBanus. — 4-e uzn., crep. — M.: M3naTenbckuii neHTp «Akagemusi», 2018.

JonoaHuTeE/bHbIE HCTOYHUKHU:

1. Pypyxun A.H., bposkosa E.B., [loypounsie pa3paboTku mo anredpe u
HayanaM adHamuza: 10 kmace. — M.: BAKO, 2019.- 352 c.

2. Pypykun A.H. , Iloypounsie pa3paboTku 1o ajredpe W HadajaMm aHaim3a: 11 kiacc.
— M.: BAKO, 2018.- 336 c..

3. Crynenenkas B.H.. Pemenue 3agad 1mo cratucTuke, KOMOMHATOPUKE WU

TEOpUU BeposiTHOCTEH, 7 — 9 knaccel - U3n. 2-e, ucnp. — Bosrorpan:
VYuurens, 2018.
4. Komnmoropos A.H., AGpamoB A. M., lyauuusid FO. I1.. AnreGpa u nayana
ananm3a 10-11 kmacc.- 13 —e uznanue.- M. : [Ipocsemienue, 2016.- 384 c.
5. Mopakosuu A.I'. AnreGpa u Havyana anaimu3a. 10-11 kin.: B nByx yactax. Y.

1: Yuel. nns oOmeoOpaszoBar. YupexaeHuil. — 6-e u3a. — M.: Muemo3uHa,

2017.—-375 c.: nn.

6. MopnkoBuu A.I'. Anrebpa u Havana aHanm3a. 10-11 xi1.: B aByx gactax. Y.

2: 3amauHuk 175 o0meoOpas3oBar. YupexxaeHui. — 6-e u3a. — M.:
Muemosuna, 2020. — 375 c.: ui.
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7. MopnkoBuu A.I'., CeménoB I1.B. CoOwiTusi. Beposithoctu. Cratuctuyeckas
oOpaboTtka nanubIX. Jlom. maparpadsl k Kypcy anreOopsl 7 — 9 KiI.

obmieo0pas. Yupexaenuii. — 2-¢ u3a. — M.: Muemosuna, 2020.- 112 c.
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOM

JUCHUIINHbBI

KOHTpOJIB U OLCHKA PC3YyJIbTAaTOB OCBOCHUA y‘-IGGHOfI AUCHUIUIMHBI OCYIICCTBIIACTCSA
npenoaaBaTcjicM B IMPOLCCCC MPOBCACHUA IMPAKTHYCCKUX 3aH$ITI/H\/Jl, TCCTUPOBAHHUA, a

TAKXEC BBIITIOJIHCHU S
HUCCIIEJOBAHUM.

0 6y‘IaIOHII/IMI/IC$I HHIUBUAYAJIbHBIX

3aJIaHHi,

IIPOEKTOB,

OneHka KauecTBa OCBOEHHMS Y4YeOHON MporpamMMmbl BKJIKOYAET TEKYIIMH KOHTPOJIb
YCIIEBAEMOCTH, IPOMEKYTOUYHYIO aTTECTALMIO 110 UTOTaM OCBOEHUS AU CLUILINHBIL.

PesynbTaTsl 00yyeHHs

(I’OpMI)I H ME€TO/JbI
KOHTPOJIA H

OIlCHKH
(OCBOQHHLIC YmMEHusd, YCBOCHHbBIC 3Hal—[l/lﬂ)
pe3yJLTaToB
o0yueHmust
JIUYHOCHHBIX
v c(hopMHUPOBAHHOCTH NPEACTABICHUN O MATEMATUKE KaK
YHHUBEPCAIBHOM SI3bIKE HAYKH, CPEICTBE MOICTUPOBAHMS
SIBIICHUI ¥ MPOLIECCOB, HECAX U METOaX MaTEMATHKH;
v\ NOHMMaHWe 3HAYMMOCTH MATEMATUKHU JIJIs HAy4HO- BxoHoit
TEXHHYECKOT0 Iporpecca, copMUpOBAaHHOCTb OTHOIICHUS | KOHTPOJIb:
K MaTeMaTHKe KaK K 4aCTH OOIICUeIOBEUECKOMN KYIbTYPhI TECTHPOBAHHE
Yyepe3 3HAKOMCTBO C UCTOPUEH pa3BUTHUS MAaTEMATHKH,
SBOJIFOLIMEN MATEMATUUYECKUX UICH Texymwmit
v KOHTPOJIb:
pa3BUTHE JIOTUYECKOTO MBIIICHHSI, TPOCTPAHCTBEHHOTO
6 o IMPAKTUYCCKUC
BOOOPaXCHIsL, aIrOPUTMHUYCCKON KYIBTYPbL, KPUTHIHOCTH | naGorh, TecTb,
MBIIIJICHUA Ha YPOBHC, HCO6XOI[HMOM JJIA 6y,[[ymel/l CaMOCTOSTEIIbHbBIC
podeCCUOHATBHOMN EATEIILHOCTH, ISl TPOTOIDKCHHS paboThI,
00pa3oBaHUs U cCaMOOOPa30BAHUS; rpadputeckne
v’ OBIIaJIeHUE MATEMATHYECKUMH 3HAHUAMM U YMEHUSAMH, paboTHI,
o KpOCCBOPAbI
HEOOXOTMMBIMH B IMOBCEIHEBHOW )KHU3HHU, JIJIS1 OCBOCHHUS P PA
CME)XHBIX €CTECTBEHHO-HAYUHbBIX JUCUUILINH U JUCHUIUIUH | Teyarmucckiii
npo(eCCHOHAIBHOIO HUKIIA, U NOTy4YeHHs] 0OPa30BaHUA B | KOHTPOIID:
001acTsax, He TPEeOYIOIUX YIITyOJIeHHOW MaTeMaTHYSCKOM KOHTpOJIbHAs
IOATrOTOBKH, pa60Ta, JOMallIHsAA
v’ TOTOBHOCTH U CITIOCOOHOCTH K 0OPa30BaHMIO, B TOM YHCIIE Kongom’Ha’I
o a00Ta
caMo00pa3oBaHUIO, Ha MMPOTSHIKCHUH BCCH JKU3HU; P
CO3HATEIILHOE OTHOLICHHE K HEIPEPBIBHOMY 00PA30BAHHIO | [Tpomexyrousas
KaK YCJIOBHIO YCIICITHOHU HpO(l)eCCI/IOHaHBHOI/I n aTTecTalus:
0OIIIECTBEHHOM JEITCIbHOCTH, >K3aMeH

v' TOTOBHOCTH M CIIOCOOHOCTH K CAMOCTOSTENLHOM
TBOPYECKON U OTBETCTBEHHOM JEATEIbHOCTH;

v TOTOBHOCTbH K KOJUIEKTUBHOU pabOTE, COTPYIHUUECTBY CO
CBEpCTHHKAMHM B 00pa30BaTEILHOM, OOIIECTBEHHO
M0JIE3HOM, y4eOHO-UCCIEI0BATENIbCKOM, TPOSKTHON 1
JIPYTUX BUJAX JACATCIHHOCTH,

20




v’ OTHOILIEHHE K MPOPECCHOHANTBLHOMN IEATEIBHOCTH KaK
BO3MOYXHOCTH YYaCTHsI B PEIICHUN JTUYHBIX,
0OIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIICHAITMOHATLHBIX
npo0JieM;

*  MemanpeomMemHblx:

v yMeHHE CaMOCTOSATEILHO ONPEAEIIATH LEIU AeATEIHOCTH
Y COCTaBJISITh IUIAHBI JEATEIbHOCTH; CAMOCTOATEIIHHO
OCYIIECTBIISITh, KOHTPOJIMPOBATh U KOPPEKTUPOBATH
JeATEeNbHOCTD; UCTI0JIb30BaTh BCE BO3MOXKHBIE PECYPChI
JUTSL JOCTHKEHUS TTIOCTaBJICHHBIX 1IEJIeH U peain3aiuu
TUTAHOB JICATEILHOCTH; BRIOUPATh YCIICIIHBIEC CTPATCTUHU B
Pa3TUYHBIX CUTYAIUSX;

v\ yMeHHME MPOAYKTUBHO OOLIATHLCS M B3aUMOIEHCTBOBATH B
MPOIIeCCE COBMECTHOM JIEATEIbHOCTH, YIUTHIBATh
TO3UIUHU APYTHX YYaCTHUKOB JICSITCIIBHOCTH,

s pexTuBHO pazpemaTh KOHMIUKTHI;

v’ BIlajieHUe HaBBIKAMH [T03HABATEILHOM, yueOHO-
UCCIIEIOBATEILCKOU U MPOSKTHOM JICSITEIIbHOCTH,
HaBBIKAMU pa3penieHus npooieM; CliocOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB
pEIIeHHs MPAaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IUYHbIX
METOJI0B MO3HAHUS;

v TOTOBHOCTB M CIIOCOOHOCTH K CAMOCTOSITEILHOM
UH(GOPMAIIMOHHO-TIO3HABATEILHOM €SI TEIbHOCTH,
BKJIOYasi yMEHUE OPUEHTHUPOBATHCS B PA3IUUHBIX
UCTOYHUKAX WH(OpPMAIUU, KPUTHIECKU OILICHUBAThH U
UHTEPIPETUPOBATH HHPOPMAIIHIO, TIOTYIAEMYIO U3
Pa3TUYHBIX UICTOYHUKOB;

v’ BIAJICHUE SI3BIKOBBIMH CPEJICTBAMM: YMEHHUE SICHO,
JIOTUYHO ¥ TOYHO M3J1araTth CBOIO TOYKY 3pEHUS,
UCIIOJIb30BaTh aJICKBATHBIC SI3bIKOBBIE CPEJICTBA;

v/ BIaJiCHUE HABBIKAMH ITO3HABATEILHON peIeKCHr KakK
OCO3HAHMS COBEPIIAEMbIX JEHCTBUN U MBICIIUTEIBHBIX
IIPOIIECCOB, UX PE3YIHTATOB U OCHOBAHUH, TPAHUI] CBOETO
3HAHMS ¥ HE3HAHUS, HOBBIX MTO3HABATENBHBIX 3a/1a4 U
CPEICTB JIsl X JOCTHKEHUS;

v’ 1eJeyCTPEMIIEHHOCTH B IOMCKAaX ¥ MPUHSATHH PEIICHHIA,
CO00PA3UTENBHOCTD, MHTYHIIHS, PA3BUTOCTh
IPOCTPAHCTBEHHBIX MPEACTABICHU; CTIOCOOHOCTH
BOCIIPUHUMATH KPACOTy ¥ TAPMOHHIO MHUPA;

* NPEOMEMHbBIX

v c(hopMHUPOBAHHOCTH NPEICTABICHHI O MATEMATHKE KaK
JaCTH MUPOBOH KYJIBTYPBI U MECTE MaTEMATHUKH B
COBpPEMEHHOM IMBUJIU3ALINH, CTIOCO0aX OMUCAHUS SIBICHHI
pEaTbHOTO MHUpaA HA MATEMATHIECKOM SI3BIKE;




v

c(hOpMUPOBAHHOCTD MPECTABICHUI O MATEMATUYECKUX
MOHATUSX KaK BaXKHEHUIITUX MATEMAaTUUYECKUX MOJCIISIX,
MO3BOJIIONIUX OMKUCHIBATh U U3y4YaTh pa3HbIE MPOILIECCHI U
SIBJICHUST; IOHUMAaHUE BO3MOKHOCTH aKCHOMATHYECKOTO
MOCTPOCHUSI MATEMAaTUUYECKUX TCOPUIA;

BJIAJICHUE METOJJaMHU JI0Ka3aTEJIbCTB U AJITOPUTMOB
pelieHus, yMeHHE UX MPUMEHSTh, IPOBOIUTH
NOKa3aTeNbHBIE PACCYKIEHUS B XOJ€ PELIEHUS 3a/aY;
BJIAJICHNE CTaH/IAPTHBIMU MIPUEMAMU PEIICHUS
palMOHATIBLHBIX U UPPALIMOHAIIBHBIX, TTOKA3aTEIbHBIX,
CTETMEHHBIX, TPUTOHOMETPUYECKUX YPABHCHUHN U
HEPaBEHCTB, UX CUCTEM; UCIIOJIb30BAHUE TOTOBBIX
KOMITHIOTEPHBIX MPOrPaMM, B TOM YHUCJIE JJIsI IO UCKA MyTH
pelIeHrs U WLTIOCTPALIMK PEIICHUS YPaBHEHUN U
HEPaBCHCTB,;

c(hOopMUPOBAHHOCTD MPEJCTABICHUI 00 OCHOBHBIX
MOHATHUAX MaTEeMaTHYECKOT'0 aHAJIN3a U UX CBOMCTBAX,
BJIAJICHUE YMEHHUEM XapaKTEPU30BaTh MOBEAeHUE (PYHKIIHH,
UCITOJIb30BaHMUE TIOJTYYEHHBIX 3HAHUH JIJISI OTIUCAHUS U
aHaJM3a pealibHbIX 3aBUCUMOCTEN;

BJIQJICHNE OCHOBHBIMU MOHATHUSAMU O TIJIOCKUX U
IPOCTPAHCTBEHHBIX TEOMETPUUECKUX PUTYpaX, UX
OCHOBHBIX CBOMCTBaX; CPOPMUPOBAHHOCTh YMEHUS
pacrno3HaBaTh reOMeTpUYeCcKre (PUTyphl Ha YepTexax,
MOJEJNSIX U B pEaJIbHOM MHUPE; IPUMEHEHHE U3YYEHHBIX
CBOMCTB reoMeTpruuecKux Guryp u GopMyst s penieHus
FEOMETPUYECKHUX 3a/1a4 U 3374 C MPAKTUYECKUM
COZIEpKaHHEM;

c(hOpMHUPOBAHHOCTH MPECTABICHUHN O MPOIEccax U
SBJICHUSX, UMEIOIINX BEPOATHOCTHBIN XapakTep,
CTATUCTUYECKUX 3aKOHOMEPHOCTAX B pEaIbHOM MUDE,
OCHOBHBIX MOHATHSIX 3JIEMEHTAPHOU TEOPUHU BEPOSTHOCTEN;
YMEHUW HAXOAUTh U OLIEHUBATh BEPOSITHOCTH HACTYILJICHHUS
COOBITHI B IPOCTEHIIINX MPAKTUYECKUX CUTYAIHSIX U
OCHOBHBIE€ XapaKTEPUCTUKH CIIyYalHbIX BEJIUYMH;
BJIaJICHHE HaBbIKAMHU HCTIOJIb30BAHUS TOTOBBIX
KOMITbIOTEPHBIX MPOrPaMM P PEIICHUH 3a/1au.
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Tembl pedepaToB (T0KIAT0B), HCCIETOBATETHCKHAX MPOEKTOB:

* HenpepriBHbIE 1pO0OH.

* [[puMeHeHne CIIOKHBIX MPOLUEHTOB B 3KOHOMUYECKHUX PacyeTax.
* [lapaiutieibHOE TPOEKTUPOBAHUE.

* CpegHue 3Ha4eHUS U UX IPUMEHEHHUE B CTATUCTHKE.

* BekTopHOE 3a1aHKe TPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE.
* Cl10%eHue TapMOHUYECKUX KOJIEOaHUN.

* I'padmueckoe penieHue ypaBHEHU U HEPABEHCTB.

* [IpaBUsibHBIE M OTYNPABUIIbHBIE MHOTOTPAHHUKH.

* Konnueckue ceueHus U UX NPUMEHEHHE B TEXHUKE.

* [Tonsitue quddepennnana U ero NPUIOKEHUS.

* CxeMbl TOBTOPHBIX UCTIbITAaHUHN bepHyiu.

* lccnenoBanue ypaBHEHUM U HEPABEHCTB C ITAPAMETPOM.
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