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1. OBIIASA XAPAKTEPUCTUKA ITPOI'PAMMBI ITPEJIMETA
OVIL.04. MATEMATHUKA

1.1. Ob6aacTh npuMeHeHUs MPOrPaMMBbI

PabGouass mporpamma mpeamera OVYIL.04. Marematuka  SBISETCS  YacThIO
obpazoarenbHoi nmporpaMmbl CI1O B cootBercTBuu ¢ PI'OC cpemnero odmiero oopa3oBaHus
Ne 413 ¢ yuérom tpeboBanmii ®I'OC CIIO mo cnemumansHoctd 20.02.01 Pamumonanbhoe
UCIIOJIb30BaHUE PUPOIOXO03IUCTBEHHBIX KOMILIEKCOB.

MecTo npeamera B cTpyKType o0pa3oBaTteabHoii mporpammsl CIIO:

Pabouas nporpamMmma npeamera  OVIIL.OA4. MaremaTtuka  OTHOCHUTCS K
o0mieoOpa3oBarelbHOMY  yu4eOHOMY LUMKIYy 00pa3oBaTelbHON  IpOrpaMMbl  CPEIHEro
po)eCCHOHAIBHOTO 00pa3oBaHUsl Ha 0a3e OCHOBHOIO OOIIEro OOpa3oBaHUs C IMOJTYyYCHUEM
cpenuero obiiero oopazosanus ¢ yuérom TpedoBannii ®I'OC CIIO nmo cnenmansaoctu 20.02.01
PanmonansHO€ UCIIOJIB30BaHKE TPUPOI0X 03 CTBEHHBIX KOMILIEKCOB.

Pe3yabTaThl 0CBOEHUS MpeaMeTa:

OcBoenue conepxkanms npeamera OVYIL.04. Maremarnka oOecrieUMBAET JOCTH)KCHHE
00y4aroIUMUCS CIEAYIOIUX PE3YIbTaTOB!

JINYHOCTHBIX:

JIP 7) HaBBIKM COTPYAHMYECTBA CO CBEPCTHHKAMM, JI€ThbMHU MJIAJLIET0 BO3pacTa,
B3pOCIBIMH B 00pa3oBaTeNbHOM, OOIIECTBEHHO TMOJE3HOM, Yy4eOHO-HCCIIe0BaTeNbCKOM,
MIPOCKTHOM U IPYTruX BUIAX JEATEIbHOCTH;

JIP 8) HpaBCTBEHHOE CO3HAHHE M IMOBEJCHHE Ha OCHOBE YCBOCHHS OOIEUETOBEUYECKHUX
IICHHOCTEI;

JIP 9) TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOPa30BaHMIO, HA
MPOTSHKCHUHM BCEHW KW3HU; CO3HATEIHHOE OTHOIICHHE K HENMPEpPhIBHOMY OOpPa30BaHUIO Kak
YCIIOBUIO YCIIEUTHOM MpodeccnoHalbHOM U 001IECTBEHHON e TeIbHOCTH.

MeTanpeaMeTHBbIX: (PErYISATUBHbIE, I03HABAaTENIbHbIE, KOMMYHHUKATUBHBIE)

MP 1) ymeHHe caMOCTOSITENIbHO ONPENENTh LN JEATEIbHOCTH U COCTaBJIATh IJIaHbI
NEeSITEeIbHOCTH;  CAMOCTOSITENIbHO — OCYIIECTBJISATh, KOHTPOJIMPOBATh U KOPPEKTHPOBATh
JeSITENIbHOCTD; MCII0JIb30BAaTh BCE BO3MOKHBIE PECYPCHI AJIsl JOCTHUKEHUSI ITOCTABJICHHBIX Lenen
U peasin3alluy MJIaHOB JEATeIbHOCTH; BBIOMPATh YCIIEIIHbIE CTPATETUH B Pa3IMYHBIX CUTYAIUSIX;

MP 3) BiageHue HaBbIKaMU MO3HABATEIbHOM, y4E€OHO-UCCIEA0BATEIBCKON U POEKTHOM
NEeSITeIbHOCTH, HaBBIKAMU  pa3pelleHus Mpo0sieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbHOMY MOMCKY METO/IOB PEIICHUs MPaKTUYECKUX 3a/lad, IPUMEHEHHUIO PA3INYHBIX
METOJI0B IO3HAHNUS;

MP 9) BnasgeHne HaBbIKAMU NO3HABATENIbHON pe(IeKCUU KaK OCO3HAHMS COBEPIIAEMBIX
JENCTBUI M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YIbTATOB U OCHOBAHMM, IPAHUL] CBOETO 3HAHUS U
HE3HaHUs, HOBBIX [T03HABATEJIbHBIX 3a/1a4 U CPEJICTB UX JTOCTHKEHHUS.

OO0yuaromuiicss HayunTcsl (peryJIiTUBHbIe YHHBepcaJbHble y4eOHble 1elicTBHA):

YV] Pl) - camocToATeNbHO ONpEAeNaTh LEH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH, 110
KOTOPBIM MO>KHO OIIPENEIINTD, YTO LEIb JOCTUTHYTA,

YV P2) - omleHuBaTh BO3MOXHBIC MOCIEACTBHUS JOCTHKEHHUS MMOCTABICHHOW €M B
NEeSTEIbHOCTH, COOCTBEHHOW JKM3HM M JKM3HM OKpYXKAIOIIMX JIIOJe, OCHOBBIBasCh Ha
CO0Opa)keHUSIX ITUKU U MOPAJIH;

YV P3) - craButh u (opmyaupoBaTh COOCTBEHHBIC 3aJa4yd B 0Opa30oBaTeIbHOM
JIEATENIbHOCTH Y KU3HEHHBIX CUTYalUsX;

YVJI P4) - ouneHuBarh pecypchl, B TOM YHUCJIE€ BpeMs M JIpyrue HemaTepualbHbIE
pecypchl, HEOOXOIUMBIE JUTsl TOCTHXKEHUS IIOCTABIICHHOH 11eJH;

YV P5) - BeiOupath myTh AOCTHXKEHUS €M, TUTAHHUPOBATH PEIICHUE TOCTABICHHBIX
3a71a4, ONITUMU3UPYS MaTEpUaIbHbIe U HEMATEpUaJIbHbIC 3aTPaThl;



YV]I P6) - opranuzoBbiBath 3(()EKTUBHBIA MOUCK PECYpCOB, HEOOXOAMMBIX IS
JOCTHO>KEHUS TIOCTABJICHHOH LIENH;

YV P7) - comocraBisATh IOJIyYEHHBIM pE3yjibTaT AESITEIBHOCTH C IIOCTABICHHOMU
3apaHee LEeJbIo.

OOyuaromuiicsi HayuynTcs (MO3HABATeIbHbIE YHHUBEpPCAJbHbIe y4eOHbIe 1eiiCTBHS):

YVY]I I11) - uckarb 1 HaXoauTh 00OOMIEHHBIE CITOCOOBI pelieHus 3a1ady, B TOM YHCIIE,
OCYIICCTBIISITh Pa3BEPHYTHI WH(GOPMAIMOHHBIA IMOWCK W CTaBUTh HAa €r0 OCHOBE HOBBIC
(yueOHbBIC ¥ TTO3HABATEIIbHBIC) 3a1aUH;

YV 1I3) - wucnons3oBath pas3auyHble MOJEIBHO-CXEMAaTHYECKHUE CpEelICTBA IS
MPEJICTABICHUS CYIIECTBEHHBIX CBSI3€H U OTHOIIEHUH, a TaKXe MPOTUBOPEUUH, BBISIBICHHBIX B
WH(OPMAIMOHHBIX UCTOYHUKAX;

YV II5) - BbIXOOUTh 3a paMKH y4eOHOTO TIpeAMETa H  OCYIIECTBIISATH
LeJICHANIPABICHHBIM TMOUCK BO3MOXKHOCTEH [UIsl IIMPOKOrO0 IEpPEeHOoca CPEelICTB M CIOCOO0B
JIeHCTBHS,

YV I17) - MeHATh U yAEPKUBATH Pa3HbIC MTO3UIIMU B MIO3HABATEIHLHOMN NE€ATEILHOCTH.

OO0yuaromuiicss HayunTcsi (KOMMYHUKATHBHbBIEC YHHBepPcalbHble yueOHbIe 1eliCTBHUS):

YV K1) - ocymecTBiasTh JeI0BYH0O KOMMYHHMKAIMIO KaK CO CBEPCTHMKAMHU, TaK U CO
B3pOCIBIMH (KaK BHYTpU 00pa30BaTeNIbHONW OpraHM3alliy, TaK U 3a e mpejaesaMu), moa0upaTh
HapTHEPOB JUId JIeJIOBOM KOMMYHHUKALlMM MCXOJs M3 COOOpaXeHUil pe3yabTaTUBHOCTU
B3aUMOJICUCTBUS, a HE JINYHBIX CUMIIATHH;

VYV K2) - npu ocyliecTBI€HUU I'PyNIOBOM paboThl ObITh KaK PYKOBOJIUTENEM, TaK U
WIEHOM KOMaHJbl B Pa3HbIX POJsSIX (reHeparop Mjed, KPUTHK, HCIOJIHUTENb, BBICTYMAIOIINMT,
9KCHEPT U T.1.);

YV K3) - KoOpAMHUPOBAaTh U BBIIOJHATH pabOTy B YCIOBUSX pEaJIbHOTO,
BUPTYaJIbHOI'O 1 KOMOMHHUPOBAHHOI'O B3aUMOJIEHCTBUS;
YV K4) - pa3sépHyTro, JOTMYHO U TOYHO H3JIaraTh CBOK TOYKY 3pEHHUS C

HCIIOJIB30BaHHUECM aJICKBATHBIX (YCTHBIX n HI/ICBMCHHBIX) SA3BIKOBBIX CPCACTB,

IMpeamerHbIx:

1) chopMHPOBAHHOCTH MPEJACTABICHUNA O HEOOXOIUMOCTH J0Ka3aTelIbCTB MPU OOOCHOBAHUH
MaTE€MaTUYeCKUX YTBEPXKACHHMM M pOJIM AaKCUOMATHKA B MPOBEACHUM JIEAYKTHBHBIX
paccyXJ1eHHI;

2) cOpMHUPOBAHHOCTH TMOHSATUHHOIO ammapaTa MO OCHOBHBIM pasleliaM Kypca MaTeMaTHKH;
3HAHUW OCHOBHBIX TeopeM, (OpMYJT U YMEHHS UX MPUMEHSTh; YMEHHS JOKa3bIBaTh TEOPEMBI U
HAXOJUTh HeCTaHAAPTHBIE CIIOCOOBI peIIeHHs 3a/1aY;

3) chopMHUPOBAHHOCTH YMEHHI MOJIEIMPOBATH PeabHBIC CUTYaIllH, UCCICIOBATh MMOCTPOCHHBIE
MOJIEJIA, UHTEPIPETUPOBATH MOTYUEHHBIN pe3ysIbTaT;

4) chopMHPOBAHHOCTD MPEACTABICHUN 00 OCHOBHBIX MOHATUAX MaTEMATHYECKOTO aHAIM3a U UX
CBOICTBax, BIIaJIcHHE YyMEHHEM XapaKTepHu30BaTh TMOBeACHUE (YHKIIMM, WMCHOJIb30BaHUE
MOJTYYCHHBIX 3HAHUM JIJIs1 OMTMCAHUs U aHAJIN3a PEAIbHBIX 3aBUCHMOCTENH;

5) BiageHWEe YMCHHUSMH COCTABJIICHUS BEPOSTHOCTHBIX MOJIEICH IO YCJIOBUIO 33aqaud |
BBIYHCIICHHUS] BEPOATHOCTH HACTYIUICHUSI COOBITHI, B TOM YHCIIE C TpUMEHEHHEM (opmyn
KOMOMHATOPUKH W OCHOBHBIX TEOpEM TEOPUU BEPOSTHOCTEH; WCCIEAOBAHUS CIy4alHBIX
BEJTMYUH 110 UX PACTIPEICICHUIO.

OcBoenue conepxkanus npenmera OVIL.04. MatemaTrka o0ecrieunBaeT JOCTUKCHHE
00yJaronMMuUCs CIEAYIOIINX PE3YIbTATOB PeaTu3alliy MPOTPaMMbl BOCTTUTAHUS:



JIP 4) IposBistoniuii 1 AEMOHCTPUPYIOUIMN YBAKEHUE K JIFOJISIM TPYJIa, 0CO3HAIOLIHIA
IIEHHOCTh COOCTBEeHHOTO TpyAa. CTpeMsImuiicst K GOPMUPOBAHHIO B CETEBOM Cpeie TMIYHOCTHO U
poeCCHOHATBLHOTO KOHCTPYKTHBHOTO «IIU(POBOTO CIIEa.

JIP 7) Oco3Haromuii MpHOPUTETHYIO [IEHHOCTh JINYHOCTH Y€JI0BEKa; YBAXKAIOIIHUH
COOCTBEHHYIO M Uy)KYIO YHUKAIILHOCTD B Pa3JIMYHBIX CUTYAIUAX, BO BCEX (DOpMax M BUIAAX
JESITEIbHOCTH.



2.  CTPYKTYPA U COAEPKAHUE ITPEIMETA
OVYIL.04. MATEMATHUKA

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BU/bI Y4eOHO# padoThl

Bup yueOHoii padoTbl Oo6vem uacoe
MaxkcuMajibHasi ydyeOHasi HATPY3Ka (Bcero) 232
Oos3aTenbHas ayluTOpHas yueOHasi HArpy3ka (Bcero) 214

B TOM YHCJIC:

Teopetnueckue 3aHATUSA 114

[IpaxkTryeckue 3aHATH 100

Hrorosas arrecranus B q)opMe: IK3aM¢CHa




2.2. TemaTuyeckuii mian u cogep:xkanue npeamera OYIL.04. MaremaTuka

HaumenoBanue pasnenos nu | Coaep:xanue yueOHOro MaTepHaja 1 GopMbl OPraHU3aALMH JeATeJbHOCTH O0BbeM yacoB YYJ Koo JIP
TeM ol0yyarommuxcs peanusayuu
npozpammol
60CHUMAHUA
1 2 3 4 5
Beenenue YposeHb 2
OCBOCHUS
Conep:xanue 1
MateMaTHKa B HAyKe, TCXHUKE, SKOHOMHKE, HH(POPMAITHOHHBIX TEXHOJIOTHSIX 2 JIP 8§, MP 3,
U IIPaKTUYECKOH esaTenbHocTy. Llenu u 3anauu u3ydeHuss MaTeMaTUKY [IPU YYIIIS
ocBoeHuu creruansHocteit CIIO.
KountpoasHnas pagoral. BxogHoit KOHTpoJb 3 1 MP 1, VY]
P1, YY1 K4
Paszgen 1. PazBuTHe NOHATHSA 0 YHCIE 9
Tema 1.1. Copep:xanue yueOHOr0 MaTepHaJa Ypogensn 2
PasButue YCBOCHUS
TIOHSTHUS O YUCTIE Henpie u panuoHnanbHble uucia. J[lelicTButenbHble uyucna. JledicTBus c 2,3
OTPHLIATENILHBIMU U TOJOXKHUTEIbHBIMM  uyuciamu.  IIpubmmxeHHbIE P 7, VYL
b
BBIUUCIICHHS. ) P3, VYL ITI
Ilpubnuscennoe 3HaueHue GeIUUUMHBL U  NOZPEUWHOCIU  NPUOTUIHCEHUIL.
Kommnnexcnuvle uucna.
IIpakTuyeckue 3aHATHS 6
[IpakTrueckoe 3ausATue 1. BemonHeHne apupMeTHIecKix eHCTBHIA Hal 3 3 JIP 7
YHUCTIAMH. 3 P 9, YV 1
o P2, VY] K3
[Ipaktuueckoe 3ansatue 2. HaxoxneHne npuOIMKEeHHBIX 3HAUSHUH BEITMYHH.
KonrpoJabsnasi pagora 2 110 TeMe «Pa3BUTHE TIOHATHS O YUCTIEN 3 1 MP 1, VYV
P1, YY1 K4
Pa3gen 2. IlpsiMble ¥ NIJI0CKOCTH B NPOCTPAHCTBE 18
Tewma 2.1. IIpsimble B Copep:xanue yueOHOro MaTepuaJa YpoBensn 2
npocTpaHnctse. [Ipsamas u YCBOEHHUS
IUIOCKOCTh B IPOCTPAHCTBE. OCHOBHBIE TIOHATHS CTEPEOMETPUI. AKCHOMBI CTEPEOMETPUH. 2,3 1
B3aumHoe pacnosioxkeHue IpsAMBIX B IPOCTPAHCTBE. YTIIbI MEXIY NPSIMBIMU.
IlepnenaukynapHOCTb MpsMbIX. B3aumHoe pacnonoxkeHue npsaMon u 1 VYT
miockocTy. [TapannensHocTs npsiMoit v mtockocTu. [lepnenauKynapHOCTb VY H3,
npsAMoil u mnockocTy. Ilepnenaukymsap u HaknoHHas. OpTOroHanbHOE VYL Kl,

MPOEKTUPOBAHUE. YTOI MEKAY NPSAMON U MIOCKOCThIO. Teopema o Tpéx
HepIEeHNKYJIIsIpax




HpaKanecxne 3AHATHA

IIpaxkTtuueckoe 3ansaTue 3. B3auMHOe pacnooKeHue NpsiMbIX B 3 3 MP 9, V]I JpP 7
TIPOCTPAHCTBE. 3 2
. P5, YY1 K2
ITpakTudeckoe 3ansaTue 4. B3anMHOe pacnosoKeHne MpIMON B INIOCKOCTH.
Kontpoasnas padora 3 no teme: «IIpsimeie B mpoctpancte. [Ipsamas u 3 1 MP 1, YV I
IJIOCKOCTh B IIPOCTPAHCTBEY. P1, YY1 K4
Tema 2.2. ITnockoctu B ConepixaHue y4eOHOT0 MaTepHaja Yposennp 2
npocrtpaHcTBe. PaccTosHus. YCBOCHHMSI
[TapannensHoe [TapannenbHOCTH MIIOCKOCTEN. JIByrpaHHblid yroi. JINHEHHBIH yroa 2,3
IIPOEKTUPOBAHUE JByrpaHHoro yria. [lepneHaukyssipHble miockoctu. PacctosiHus B YV P7,
npoctpanctse. [lapamrensHoe mpoekTupoBanue. M3zo0paxkeHue YV 113,
MPOCTPAHCTBEHHBIX (DUTYpP U MOCTPOCHUE CEUCHUIA. YV KI
IIpakTHYyecKue 3aHATHS 6
[IpakTrueckoe 3aHsATHE 5. B3auMHOE pacmoioKeHUE MIOCKOCTEH. 3 3 JIP 7
PaccTosHus B mpocTpaHCTBE. JIP9, VYV I
[TpakTHueckoe 3ansTHe 6. M300pakeHHe MPOCTPAHCTBEHHBIX QUTYD U 3 P6, YV K3
IIOCTPOECHHUE CEUECHUH.
KontpoasHas padora 4 no teme: «Ilnockoctu B mpocTtpancTBe. PaccTosnus. 3 1 MP 1, VYV I
[TapaniensHoe TPOSKTUPOBAHUEY. P1, VY] K4
Pa3nen 3. KopHu, cTenenu u Jiorapugmsl 28
Tema 3.1. KopHu, crenenn Conep:xanue yueOHOro MaTepuasia Yposensn 6
YCBOEHHSI
Kopens n-oii crenenn. CeoiicTBa pagukanos. CpaBHEHHE KOPHEH. 2,3
CreneHb ¢ palluOHAJIBHBIM MoKazareneM. CBoiicTBa cteneneil. [Tousitue o JIP 7, VY]
CTENEHH C IPOU3BOJIbHBIM AEHCTBUTEIbHBIM NTOKa3aTesaeM. CpaBHEHUE P4, VY 117
CTENeHel.
IIpakTuyeckue 3aHATHS 6
IIpaktuueckoe 3ausTue?. [IpeobpazoBaHre HPPAITMOHAIBHBIX BEIPAKCHUH. 3 3 MP 9, VV]I JIP 7
[Ipaktuueckoe 3ansatue 8.IlpeobpasoBanne BEIpayKeHUH, COAEPKALIIX 3 :
P2, VY1 K4
CTETICHH.
Koutpoannas pagora 5 1o teme «KopHu, cTeneHn» 3 1 MP 1, VY]
P1, YY1 K4
Tema 3.2. Jlorapudm u ero Copep:xanue y4eOHOro MaTepHaJia Yposensn 6
CBOMCTBa YCBOCHHUS
Onpenenenue gorapupma, I1ECITUYHOTO W HATYPAILHOTO JIorapudma. 2,3
3amnuch OCHOBHOTO JIOTapu(MHUIECKOr0 TOXAecTBa. [lepexon K HOBOMY VY111,
OCHOBAHHUIO. YV K2
[TpeoOpazoBanue lorapupMUIECKIX BHIPRKECHHH.
IIpakTHyeckue 3aHATHSA 8
[Tpaktuueckoe 3ansrue 9. [IpeoOpazoBanue sorapupMUIECKIX BHIPAKECHHH. 3 8 YV P6,




VY K4

Konrpoasnas padora 6 o teme «Jlorapugm u ero coiictay 3 1 MP 1, YV I
P1, VY K4
Pa3nen 4. Komdunaropuka 11
Tema 4.1 Kombunatopuka Copep:xanue yueOHOT0 MaTepHaJia Yposenn 4
YCBOCHHMSI
TabnuaHOe 1 rpaduuecKoe MpecTaBlIeHAE JaHHbIX. Yucnosvie 2,3
Xapakmepucmuku psaoo8 OaHHbIX.
[Toodep&nHspiii 1 OMHOBPEMEHHEIH BEIOOP HECKOJIBKHAX IIEMEHTOB 3 MP 3, V¥V
KOHEYHOT0 MHOKecTBa. DOpMyIIbl Uncia NEPECTAHOBOK, COUETAHUM, P3, YV 117
pa3memeHnii. Pemenne komOuHaTOpHBIX 3a1a4. Popmyra 6mHOMa HBI0TOHA.
CaoiicTBa OMHOMHANBHBIX K03(h¢uunentoB. Tpeyronpuauk [lackans.
IIpakTHYecKkue 3aHATHS 6
IIpaktrueckoe 3anstue 10. Perenue 3amay Ha mepeOOp BapHAHTOB. 3 3 P9, VY] JIP 7
IIpaxTuueckoe 3anstue 11. Permenue 3amau Ha MoCUET YMCIa pa3MeIleHu, 3 I; 5
[IEPECTaHOBOK, coueraHui. bunom HeroToHA.
Kontpoanuas pagora 7 1o teme: «KoMOMHATOpHKa». 3 1 MP 1, YV
P1, VY K4
Pa3gen 5. KoopaunaTsl H BEeKTOPBI 13
Tema 5.1. Koopaunate! u Coaep:xanue yueOHOro MaTepuasa Yposensn 8
BEKTOPBI YCBOEHMSI
JlexapToBbI KOOPIMHATHI B IpocTpaHcTBe. BekTopsl. [IpaBnina n3o0paxeHns 2,3
BekTopoB. Koopnunate! Bekropa. [IpaBuna neiicTBuil HaJ BEKTOpaMHu. VYILIT3
CkansipHOe Ipou3BeIeHHE BEKTOPOB. 3aJaHNEe YPABHEHUSIMH U VI Klj
HEepaBeHCTBaMH MHOXKECTB B KOOPAMHATHOM MIPOCTPaHCTBE. Y paBHEHHE
IPSIMOU U INIOCKOCTH.
IIpakTHYecKne 3aHATHUS 4
IIpaxtnueckoe 3ansatue 12.Koopannats! Bexropa. [[nuHa BexTopa. [eiicTBus 3 2 JP 7
HaJ BekTopamu. CKansgpHOe POU3BEICHUE BEKTOPOB. MP 1, V]I
[TpaxkTrueckoe 3ansiTie 13.CocraBieHue ypaBHeHHH cepbl, MIOCKOCTH, 2 Ps Ygll[ 2
npsiMoii. Mcrionp30BaHne KOOPAMHAT MTPH PEIICHUN MAaTEMaTHIECKUX U ’
MPUKJIAJTHBIX 33724,
KounTpoubhas padora 8 1o teme: «KOOpAHHATHI I BEKTOPBI». 3 1 MP 1, VYV
P1, VY1 K4
Pa3gen 6. OcHOBBI TPUTOHOMETPUM 28
Tema 6.1. I[IpeobpazoBanue Copep:xanue yueOHOI0 MaTepuaJia YpoBensn 6
TPUTOHOMETPUUECKHX YCBOEHHsI
BBIPAYKEHUI CuHyc, KOCHHYC, TAHT€HC, KOTAaHT€HC MPOM3BOJILHOTO yria. PanmanHas Mepa 2,3 VY P3
yria. CuHyc, KOCUHYC, TAHT€HC M KOTaHTeHC urciia. OCHOBHBIE VYT Hl’

TpPUrOHOMETpUYEcKHe ToxaecTBa. PopmMyibl npuBeneHus. CHHyC, KOCHHYC U

10




TAQHM€HC CYMMBI U Pa3HOCTHU ABYX yrJIoB. CHHYC U KOCHHYC JABOMHOTO yria.
IIpeobpa3oBaHms MPOCTEHITNX TPUTOHOMETPHIECKHX BEIPAKECHHUI.

IIpakTHyeckue 3aHATHS 6
IIpakTtrueckoe 3ausaTue 14.Haxoxnenue 3HAYCHAN TPUTOHOMETPHUECKUX 3 3 JP 7
(hyHKIHH YTIIOB, N3MEPEHHBIX B TPaycax U pagraHax. YV Pé6,
IIpakrrueckoe 3austue 15.IIpeoOpazoBanus IpoCTEHIINX 3 YV K3
TPUTOHOMETPUUECKHX BBIPAKCHHH.
Kontpoasnas padora 9 nio teme: «IIpeoOpa3oBaHie TpUTOHOMETPHUIESCKUX 3 1 MP 1, VY I
BEIPAKECHHID). P1, YY1 K4
Tema 6.2. Copaep:xaHue yueOHOI0 MaTepHaJia Yposensn 6
Tpuronomerpuueckne YCBOCHHMSI
ypaBHEHHUS Omnpenenenne apKkCHHyca, apKKOCHHYCa, apKTaHTeHca YUcia. 2,3 VY P7
Pemenne npocreidmmx TpPUrOHOMETPUUECKUX ypaBHEHUN. Pemienue VYL H7,
TPUTOHOMETPUYECKHUX YPaBHCHUH.
IIpakTHYyecKue 3aHATHS 8
[TpakTnueckoe 3ansTue 16.I1peobpasoBanne BEIpaKeHUH, COAEPIKALINX 3 2 JP 7
oOpaTHBIE TPUTOHOMETPUYECKUE (DYHKIIUH. P9, VYT
IIpaxTuueckoe 3ansatue 17.Penienne npocTeHmx TpPUrOHOMETPHUUECKUX 2 IZ 4
YPaBHEHMH. 4
IIpakTHueckoe 3ansTue 18.PenieHrne TpPUroHOMETPUUYECKUX YpaBHEHUI.
Kountpoannas pagoral0 no teme: «TpUTOHOMETPHUYECKUE yPABHEHUSY. 3 1 MP 1, YV
P1, VY K4
Paszpen 7. @®ynkuuu v rpaguku 15
Tema 7.1. @yHKINH, UX Copep:xanue yyeOHOr0 MaTepHaJa YpoBensn 2
cBOMCTBa U TrpaduKu YCBOeHHUS
Oynkunu. O0nacTh onpeAene st 1 MHOXKECTBO 3HaueHuH. ['paduk pyHKIuH. 2,3 JIP 4
[MocTpoenue rpadrKkoB GyHKINH, 33JaHHBIX PA3IMYHBIMK CIIOCOOAMH.
CBoiicTBa ()yHKIIHIA: MOHOTOHHOCTh, YETHOCTh U HEYETHOCTS.
IleprnomuaHOCTH, OTpaHUIEHHOCTH. [IpOMeXKyTKH BO3pacTaHUs U yOBIBaHUS, YV P4,
HanOoITbIIIee M HAaMEHBIIIee 3HAYCHUS, TOUYKH SKCTpeMyMa (JIOKATbHOTO YYATIIS
MaKkcHUMyMa U MUHUMYyMa). [ paduueckas unteprnperanys. [Ipumeps
(hyHKIIMOHAJIBHBIX 3aBUCHMOCTEN B PEaIbHBIX MPOLeccax U SBICHUIX.
Ob6parnas ¢pyHkuus. ['paduk oOpaTHOH QyHKITUH.
IIpakTHyecKkue 3aHATHSA 2
[Ipaktuueckoe 3ansarue 19.Haxoxnenne obnactu onpesaeneHus U odnacTu 3 1 JIP 7
3naueHui. [locTpoenne rpadKkoB QyHKIMH, 3a1aHHBIX Pa3ITHYHBIMA 1 MP 9, YV I
croco0amm. P5, VY] K2
IIpaktuueckoe 3anstue 20. UccnenoBanue QyHKIMA.
KonrpoJabnast pagorall no teme: «®yHKIUU, KX CBOUCTBA U TpaQUKm». 3 1 MP 1, YV
P1, YY1 K4
Tema 7.2. CrenenHsle, Copep:xxanue y4eOHOr0 MaTepHaJia Yposens 2
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NOKa3aTeJIbHBIE,
sorapupmMImgecKue QyHKIIH

YCBOEHHSI

Crenennast pyHKIUS ¢ HATYpaJbHBIM ITOKa3aTeseM, €€ CBOHCTBA U Tpad UK.
I'paduxu npobHO-MHHEHHBIX QyHKIMHA. [TlokasaTensHas QyHKINS, ee
cBoiicTBa u rpaduk. Jlorapudmmuyeckas GyHKIHA, €€ CBOWCTBA U TpaduK.
Jlorapudmuyeckast QyHKIHA, ee cBoicTBa U rpaduk. [IpeodbpazoBanus
rpaduKoB: mapauieIbHbII NEPEeHOC, CHMMETPHS OTHOCHTEIIBHO OCel
KOOPJIUHAT U CUMMEMPUs OMHOCUMETbHO HAYANA KOOPOUHAM, CUMMEMPUSL
OMHOCUMETLHO NPAMOU Y = X, pacmsdicenue u cocamue 800b ocell
KOOpOUHam.

2,3

MP 3, VV]I
1

JIP 4

HpaKanecxne 3aAHATHHA

[Ipaktuueckoe 3ansrue 21. MccnenoBanue GyHKIMA.
[TpakTrueckoe 3ausitue 22. [IpeobpazoBanus rpaukoB QyHKIHA.

MP 9, YV
PS, VVII K2

JpP 7

Kontpoabsnas pa6ora 12 no teme: «CTeneHHbIe, TOKa3aTeNbHBIE,
norapupmudeckue QyHKIUNY.

NI

MP 1, VY]
P1, VY] K4

Tema 7.3.
Tpuronomerpuueckue
byHKIMN.

Conep:xanue yue0HOro MaTepuaja

Yposenn
YCBOEHUS

Tpuronomerpuyeckue QyHKIUH, X CBOWCTBA ¥ IpaUKHU; IIEPHOIUYHOCTS,
ocHOBHOH niepuoj. [Ipeobpa3oBanus rpaKoB: CHUMMETPHUSI OTHOCUTEIBHO
ocell KOOPIUHAT U CUMMEMPUSL OMHOCUMENbHO HAYANA KOOPOUHAm,
CUMMEMPUsL OMHOCUMENLHO NPAMOU Y = X, pacmsadiceHue u cicamiue 80071b
ocetl KOOpOUHam.

2,3

VY] P4,
VYIS

IIpakTnyeckue 3aHATHSA

[pakTnyeckoe 3anarue 23. MccnenoBaHne CBOMCTB TPHTOHOMETPUYECKUX
(hyHKIHH.

[Ipaktuueckoe 3austue 24.I1peobpazoBaHus rpaguKoB
TPUTOHOMETPHYECKUX DYHKIIHIL.

-

YY1 P6,
VYT K3

JIP 7

Kontpoasnas pagora 13 mo teme: «Tpuronomerpudeckue yHKIAN.

MP 1, VY]
P1, VY K4

Pa3znen 8. MHOrorpaHHMKH 1

KpYTJible Teaa

23

Tema 8.1. MHOrOrpaHHUKH

Conep:xanue yue0OHOro MaTepuasa

Yposensn
YCBOEHHSI

Bepumnsl, pebpa, rpaHn MHOTOTpaHHUKa. Pasgépmia. Muoeozpannvie yenoi.
Buinyxnvie mnozoepannuxu. Teopema Juinepa.

[Ipusma, e€ ocHoBaHMe, OOKOBBIE pedpa, BHICOTA, OOKOBasi TOBEPXHOCTb.
[psamas n nakronnas npusma. [paBunsaas npusma. [lapamtenenunen. Ky6.
ITupamuna, e€ ocHoBaHME, OOKOBBIE peOpa, BEICOTa, OOKOBAs TOBEPXHOCTD.
Tpeyronsaas nupamuna. [IpasunsHas mupamuna. Yceuéunas nupamuoa.
CumMeTpuu B KyOe, B MapauIeNenuIiesie, 8 npusme u nupamuoe. Ilonamue o
CUMMEMPUU 8 NPOCMPAHCMEe (YeHMPANbHAs, 0Ceaast, 3epkanvhas). [pumeput
CUMMEMPUU 8 OKpYdIcalowjem mupe.

Ceuenus Ky0a, TPU3MBI, THPAMUIBIL.

2,3

VY] P3,
VY13
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[IpencraBneHue o0 MPaBUIBHBIX MHOTOTPaHHUKAX (TETpasdap, KyO, OKTadap,
JOJEKadIp U UKOCA3P).

IIpakTnyeckue 3aHATHSA

[IpakTudeckoe 3anarue 25. Pemenne 3a1a4 Ha HAXOXKICHUE DIIEMEHTOB
HPU3MBL

[IpakTnueckoe 3anaTue 26.Pemenne 3amad Ha HAX0XKICHHUE IEMEHTOB
NHPaMHUIBL.

IIpakTrueckoe 3ausaTue 27.JlocTpoeHne cedeHnii MHOTOTPaHHUKOB.

e w

JIP 9, VYT
K2

JIP 7

KontpoasHnas padora 14 mo teme: « MHOTOTpaHHHUKID.

3

MP 1, YV
P1, VYJI K4

Tema 8.2. Tena n
MTOBEPXHOCTH BpAIICHUS

Coaep:xanue yueOHOro MaTepuasa

Yposensn
YCBOEHMSI

Humuanp u koHYC. Yceuénnoiii konyc. OCHOBaHHE, BRICOTA, OOKOBas
MIOBEPXHOCTH, 00pa3yromas, pa3BépTka. Ocegble ceueHus: u ceyeHus,
napanienbHbvie 0CHOBAHUIO.

lap u cdhepa, ux ceueHus, kacamenvbHas nAockocmy K cepe. [lonamue 0o
06véme mena. Omuowerue 06vEM08 NOOOOHBIX Meil.

dopmyiiel 00bEMa Ky0a, MPSIMOYTOIBHOTO MapauIeICUIe1a, IPU3MEI,
urHApa. @opmyel 00bEMa mUpaMuabl U KoHyca. DopMyIIbl IUIOMIAAH
MOBEPXHOCTEH IMIMHAPA U KoHyca. Dopmyisl 00bEMa 11apa u IIoMaaN

cepsl.

2,3

MP 3, VY]
3

HpaKTuquKne 3aAHATHHA

[TpakTHueckoe 3ansiTHe 28. Pelenue 3a1au Ha HAX0XKJEHUE AIEMEHTOB
LWJIMHApPA, KOHYCa, apa.

[IpakTtuueckoe 3ausaTue 29. Berancinenne 00EMa MHOTOTPaHHHUKOB.
IIpakTrueckoe 3austue 30. Beranciaenne 00-EMOB Tell BpallcHUS.

MP 9, VY]
P6, VVII K2

KonTpoabsnas padora 15 no teme: «Tena 1 HOBEpXHOCTH BPALLEHUSI.

MP 1, VY]
P1, VY K4

Paznen 9. Hauana maTeMaTH4YeCKOro aHAJM3a

24

Tema 9.1. [IpousBogHas
GbyHKIUN

Conep:xanue yue0OHOro MaTepuaja

YpoBenn
YCBOEHUS

10

Ilonsamue o npedene nocredosamenvrocmu. Cyuecmsoganue npeoena
MOHOMOHHOU 02PAHUYEHHOU NOCIe006ameNbHOCMU. JITMHa OKPYKHOCTH U
IUIOIA/b KPyra Kak MpeJelsl mocae oBaTensHocTel. beckoHeuHo
yOBIBaloOIasi reOMeTpUYECcKas Iporpeccusi U e€ cymma.

THoHnamue o nHenpepvisHOll QyHKYUU.

[TonsiTHe 0 MPOM3BOAHON QYHKIMHU, (PU3NUECKUH 1 TEOMETPUUECKHUI CMBICI
NPOU3BOJIHON. YpaBHEHHE KacaTeIbHOU K rpaduky GpyHkimu. [IponsBonHas
CYMMBI, Pa3HOCTH, TPOM3BEICHNS, YaCTHOTO. IIpOM3BOHBIE OCHOBHBIX

2,3

VYL,
YYIKI
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9JIEMEHTAPHBIX QyHKIUIA.

IIpakTHYyecKkue 3aHATHSA 4
[Ipaktuueckoe 3ansatue 31. CrocoObl 3a1aHKs U CBOWCTBA YHUCIOBBIX 3 2 JpP 7
IMOCJIENOBATEHLHOCTEM. 2 JIP9, VYV
IIpakTtrueckoe 3ausaTue 32. [IpaBmiia BEIYUCICHUS IPOU3BOAHON. Y paBHEHHE K3
KacaTeJIbHOM.
Konrtpoabnas pabora 16 no teme: «[IponsBonHas GyHKIUN». 3 1 MP 1, VY I
P1, YY1 K4
Tema 9.2. IIpumenenue Copep:xanue y4eOHOr0 MaTepHaJa YpoBeHb 4
MIPOU3BOJHON K YCBOCHHUS
UCCIIEOBAHNIO (QYHKIIMU [IpumMeHeHHne NPOU3BOHOM K MCCIIEA0BaHNIO (QYHKINIT U TOCTpOCHUE 2,3 JIP 4
rpadukoB. [Ipumepsl UCTIOJIL30BaHMSI POU3BOIHOM ISl HAXO0XKACHHS MP 3, YV I
HaWIy4IIero penieHus B IPUKJIAJHBIX, B TOM YHCIIE COLUATIBHO- 17
9KOHOMHMYECKHX 33Ja4ax. Bropas npon3BogHas u ee GU3NUECKUH CMBICII.
IIpakTuyeckue 3aHATHS 4
IIpakTtrueckoe 3ausatue 33. MccnenoBanue GyHKIHA U TIOCTPOCHHE 3 2 JIP 7
rpad)uKoB. 2 YV P2,
IIpakTtrueckoe 3ansaTHe 34. HaxoxkaeHre HAaMOOBIEr0 M HANMEHBIIIETO YV K3
3Ha4eHHs (QYHKIMU Ha OTPE3Ke.
KonTpouabsHnas pa6ora 17 no teme: «IIpumeHeHne npou3BOJHONH K 3 1 MP 1,¥VVJ
HCCIICIOBAHHIO (DYHKIIHNY. P1, VYV K4
Pa3znen 10. MaTErpas u ero npuMeHeHUe 15
Tema 10.1. ITepBoobpaznas u | Coaep:kanue yuedOHOro MaTepuasa Yposensn 6
HHTErpan YCBOeHHUS
Touamue 06 onpedenénnom unmezpane Kax niowaou KpUeoIUHEUHol 2,3 VY P4
mpaneyuu. TlepBoobpaznas. @opmyna Herotona-Jleitbuuna. [Ipumepst VY 5’
MIPUMEHEHHUS HHTErpasia B (PU3NKe U TEOMETPHN.
IIpakTHYyecKue 3aHATHS 8
[TpakTrueckoe 3ausTie 35. HaxoxneHue nepBooOpa3Hoii dieMeHTapHON 3 2 JIP 7
(hyHKIMH, HEOTIPeIeNEHHOT0 HHTETpaa.
IIpakTnueckoe 3aHsaTHEe36. Beruncnenne onpeaeséHHOro HHTErpaa. 3 YV Pé6,
IIpaktuueckoe 3anstue 37. [Ipumenenue onpeaenEHHOro MHTErpata st 3 YV K4
HaXO0X/ICHUS TUIOIIAIM KPUBOJIMHEHHOH Tpanenn.
Konrpouabnast pagora 18 o teme: «[leppooOpasHasi u HHTErpai. 3 1 MP 1, YV
P1, YY1 K4
Pasnen 11. DjieMeHTHI TEOPUM BePOSITHOCTEH 12
Tema 11.1. Teopust CopnepixaHue y4eOHOI0 MaTepHaja Yposens 7
BEPOSATHOCTEH YCBOEHHUS
Ionstue BeposrHocTH. CBOICTBA BEPOSTHOCTH. [I0BTOpPHBIE HCIIBITAHHUS. 2,3 JIP 7, YV I
I'eomeTpuueckast BepoaTHOCTh. MaTeMaTHUECKOE OXKUIAHUE U 3aKOH K1
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OOJIBIINX YHUCEIL.

HpaKanecxne 3AHATHA

[Ipaktuueckoe 3anarue 38. [ToxcuéT BeposiTHOCTEH.
IIpakTtrueckoe 3ausatue 39. [IpnMeHeHNe TEOpUH BEPOSITHOCTEH.

VY] PS5,
VYT K3

Kontpoasnas padora 19 o teme: «Teopust BEpOSTHOCTEH».

RN

MP 1, YV
P1, VY K4

Pa3gen 12. YpaBHeHusl 1 HepaBeHCTBA

Tema 12.1. YpaBHeHus u
HEpPaBEHCTBA

Conep:xanue yueOHOro MaTepuasa

Yposenn
YCBOEHUS

Perienne pannoHabHbIX, TOKAa3aTENbHbIX, JJOrapU(PMUIECKUX YPaBHEHU 1
HepaBeHCTB. PellleHne nppanuoHaIbHbIX ypaBHEHUH.

OcHOBHBIE IPUEMBI PEIICHHSI CUCTEM ypaBHEHUI: IOICTAHOBKA,
anredpandecKoe CIOKECHHUE, BBEICHNE HOBBIX IEPEMEHHBIX. PaBHOCHIIBHOCTH
YPaBHEHHI, HEPABEHCTB, CUCTEM. PellleHre NpoCTENIINX CUCTEM YPaBHEHUI €
JByMsl HEM3BECTHBIMU. PellleHne cCuCcTeEM HEPABEHCTB € OJJHON IIEPEMEHHOM.
Hcnonp3oBanue cBOICTB U rpadukoB QYHKINI TP PEIICHUN YpaBHEHUH 1
HepaBeHCTB. MeTox MHTepBaoB. 11300paxeHust Ha KOOPJUHATHON TNIOCKOCTH
MHOYECTBA PEIICHUI ypaBHEHUH U HEPABEHCTB C ABYMS IEPEMEHHBIMU H UX
CHCTEM.

IIpuMeHeHrEe MaTeMaTUIECKUX METOJIOB IS PEIISHUS COAEPIKaTeIbHBIX
3aJa4 U3 pa3IM4HbIX 00acTell HayKu U NpakTHKU. VHTepperanus
pe3yibTarta, yUéT peajibHbIX OTpaHUYEHHI.

2,3

MP 3, VY]
7

HpaKTuquKne 3aAHATHHA

[TpaxTrueckoe 3austue 40.Pemenne paMoHaIbHBIX YpaBHEHHH U
HEPaBEHCTB.

IIpakTnueckoe 3ansaTue 41.Pemenne nppauoHaNbHBIX YPaBHEHUH 1
HEPaBEHCTB.

[IpakTuueckoe 3ansaTue 42.Pemenne moxkasaTenbHBIX YpaBHEHUH U
HEPaBEHCTB.

[Ipaktuueckoe 3ansatue 43.Pemenne norapupMudecknx ypaBHeHUH U
HEPaBEHCTB.

IIpaktuueckoe 3ansitue 44. Pemienue cucreM ypaBHEHUH, HEPABEHCTB.

WNNNDN

JIP 9, VYT
P2, VVI K3

KonrtpoabsHnas padora 20 no Teme: «YpaBHEHUs U HEPABEHCTBAY.

MP 1, VY]
P1, VY K4

Hroro

214
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YCJIOBUSA PEAJIMBALUU ITPOI'PAMMBbI
OVIL.04. MATEMATHUKA
3.1. MaTepuajibHO-TEXHHYECKOE O0ecrieueHne

Peanuzanus nporpammel mpeamera OVYIL.04. MaTtemaTtuka TpeOyeT Hamudue y4eOHOro KabuHeTa

No21 Maremaruxka.

O06opynoBaHue yueOHOro KaOuHeTa U pabovrx MeCT KaOHWHeTa:
Pabouee mecto npernogaBarens:

- MYJIbTUMEIUUHBIA MPOEKTOP;

-uHTepaKkTuBHas gocka ¢ [1K;

- IEPCOHAIbHBINA KOMIIBIOTED;

- IPUHTEP.

Paboune mecta oOyuarommxcs:

-JlexuioHHBIE MecTa 00yJarOIIUXCS (10 KOJIMYECTBY OOyUaIOIIUXCs) - 25 MIT.

-4epTEKHBbIE UHCTPYMEHTHI - 15 1T,

-KaJbKyJIATOpPHI - 15 mmT.

- yueOHbBIC HAIJISIHBIC TTOCOOUS (TaOJIUIIBI, TTAKATHI),
- TEeMAaTUYECKHUE MaNKU TUJAKTUUYECKIUX MaTepUasoB,
- KMO gucummimnasl "MaTtemaruka',

- KOMIUICKT Y4eOHUKOB (Y4EOHBIX MIOCOOUH) 110 KOJMYIECTBY 00 yUaIOIUXCSI.
- IPE3EHTAINH K YPOKaM.

CpenctBa naopmanuu:

Temaruueckue CTCH/IbI:

- ®opmyitel tuddepeHupoBanus,

- @opMyIIbl HHTETPUPOBAHHSI,

- ®opMyIbl COKPAIIEHHOTO YMHOKEHUSI,

- Pemienune kBagpaTHOTO ypaBHEHHS,

CreHanl:

- CerosiHs Ha ypoKe;

- 'oToBUMCH K aTTeCcTaIlNy;

- DTO UHTEPECHO;

- YTOJ0K 110 OXpaHe TPyaa;

- YT0JIOK IPYIIIIBIL.

3.2. UudopmanuonHoe odecriedeHne 00y4eHust
OcHOBHBbIE HCTOYHNKU(TIEYATHBIE U3IAHUS):

1. Mopakosuu A.K. Anrebpa u Hauana MmaTeMaTH4eckoro aHanusad.1.-M.: Muemo3usa, 2019
2. Mopaxosuu A.K. Anre6pa u Hadana MareMatudeckoro aHanusad.2 [lpaktukym..-M.:

Mmuemo3susna, 2019
JlonoJIHUTe/IbHbIE HCTOYHUKH:
1. I'puropses B.11. MaremaTuka.-M.: Akagemus, 2018

2. boromto6os H.B. ITpaktuueckue 3ansatus no maremaruke.-4.1.-M.: FOpaiit, 2018
3. boromto60B H.B. [IpakTuueckue 3anatus no maremaruke.-4.2.-M.: FOpaiir, 2018

3J'[€KTp0HHI>Ie 06pa30BaTeﬂmee PE€CYPCHI:

1. http://school-collection.edu.ru — OuOAKOTEKA SJICKTPOHHBIX HATJISIHBIX [MOCOOHI
«Marematuka.
2. http://fcior.edu.ru — npakTHueckre ¥ KOHTPOJILHBIE 3aJaHUSI.
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4 XAPAKTEPUCTUKA OCHOBHBIX BUJIOB JEATEJBHOCTHU OBYYAIOIIIUXCSA

Cogepxanue o0ydeHus (pa3zaensl
TIPOTPaMMBEI)

XapaKTepHUCTHKA OCHOBHBIX BHJIOB
JesITeIbHOCTH O0yJaromuxcs (Ha
YpOBHE YUeOHBIX TEHCTBHIA)

(DOPMI)I 1 METOAblI KOHTPOJIA

BBenenue

HUckatb NIPUMEHEHNE
MaTEeMaTHYECKHX METONOB B HayKe,
TEXHHKE, 9KOHOMUKE,

I/IH(I)OpMaLII/IOHHLIX TCXHOJIOTHUAX H
HpaKTPI‘-IeCKOﬁ JCATCIBHOCTH.

Brigensats uenu u 3agayu U3y4YCHUA

YeTHBIi onpoc

MaTeMaTHKU npu OCBOEHUU
cnenuansHocTeit CIIO.
Pa3BuTHe MOHATHUS O YHCIIE Brimonuats apudMeTHIeCKUE | DKCIEPTHOE OIICHUBAHKE

JCHCTBUS HAJ TMOJOXKHUTCIBHBIMH U
OTPULIATCIFHBIMU YHCIAMH, COUCTAs
YCTHBIC U MHUCBMEHHBIC MPUEMBL
Haxoauts NPUOJTHKECHHbIC
3HAYEHHS BEIIUYUH U MOTPEUIHOCTH
BBIYHCIICHUI (abcomroTHAS u
OTHOCHTEIIbHAs).

CpaBHHUBATH YKHCIIOBBIE BRIPAKCHHUS

BBITIOJTHEHUSI PAKTUYECKUX
3aHsATUH 1, 2.

Perienue npo6ieMHBIX CUTyaIHid

[IpsiMble U IIIOCKOCTH B
HPOCTPAHCTBE

PacriosHaBaTh Ha  yepTexkax H
MOJENAX MPOCTPaHCTBEHHBIC
(bopMBI.

CoOTHOCUTD TpEXMEpHBIE OOBEKTHI
C UX OITUCAaHHUSIMU, U300PAKEHHUIMH.

OnuceIBaTh B3aMMHOE
pacrnosioxeHue MIPSIMBIX u
IUIOCKOCTEMN B MIPOCTPAHCTBE,

apryMEHTHPOBAaTh CBOU CYXXICHHS
00 3TOM pacIoI0KEHHN.
AHanu3upoBaTh B MIPOCTEHUIINX
ClIlyqasX B3aWMHOE pacIloJ0KEHHe
00OBEKTOB B IIPOCTPAHCTBE.

DKCHepTHOE OLCHUBAHUE
BBIMOJTHEHHSI TPAKTHICCKIX
3ausaTuii 3,4,5,6.

Pewenne nmpo0ieMHbBIX CUTYyalMi

Kophu, crenenu u gorapudmel

Haxonuts 3HAYCHUS KOpHH,
CTENeHu, Jjorapupma Ha OCHOBE
ONpENENICHUs,  WUCHONb3yd  IpH
HEOOXOANMOCTH HCTPYMEHTaJIbHbIC
CpeJCTBa.
ITonb3oBarbest
OLICHKOM npu
pacderax.
Brinonnate mpeoOpa3oBaHus
BBIPAXKEHUH, TpUMEHssT (HOPMYIIbI,
CBsI3aHHBIE co CBOICTBaMH
CTeneHeit, JJorapumoB.
Hcnonb3oBath IpUOOpETEHHbIE
3HaHUS U YMEHHS B MPAKTUYECKON
JESITeNbHOCTY U IIOBCEJHEBHOM
KHU3HH.

MpUOIIMKEHHON
NPaKTHYECKUX

IIpuMeHsaTs  AAS  HOPaKTHYECKHUX
pacyeTroB (OPMYJIBI, COJEpIKaIUe
CTETICHH, pPAaIUKaNIbl, JIOTapU(MBI,
WCTIONB3YysSd IPH  HEOOXOIUMOCTH
CIIPABOYHBIE MaTepUabl

DKCHEepTHOE OIICHUBAHHE
BBITTOJTHEHUS TPAKTHICCKIX
3aHsaTuii 7,8,9.

Perrenue mpoOIeMHBIX CUTyanui
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BBIYUCIIUTCIIbHBIC YCTpOﬁCTBa.

Komb6unaTtopuka

Pewath npocreiiune
KOMOMHATOPHBIC 3aJadyd METOAOM
niepebopa, a TaKXKe c
HCTIONIb30BAaHIEM N3BECTHBIX
¢bopmy.

Hcnone3oBath proOpeTEHHBIE
3HAHWSA W YMEHHUS B HPAKTHYCCKOH
JCATeIbHOCTH U TTOBCE/JHEBHOM
KH3HU.

BeimonHAT,  aHANMM3  peanbHBIX
YHCIIOBBIX JIaHHBIX,

MIPEACTAaBICHHBIX B BUJE AHArpaMm,
rpaguKoB.

DKCHEepTHOE OLICHUBAHHE
BBITIOJTHEHUS TTPAKTHICCKIX
3aasaTau 10,11.

Permenne mpobieMHBIX cUTyanuit

KOOp)II/IHaTI)I 1 BCKTOPBI

BrinonssaTe JNEeHCTBUS Haj
BEKTOpamH.
Haxoaute KoOpAMHATBI BEKTOpA,

CKaJISIPHOE MIPOM3BEICHUE BEKTOPOB.
BeimonHATe 3amaHue ypaBHEHUSMH
U HEpPaBEeHCTBAMH MHOXECTB B
KOOPJMHATHOM MIPOCTPAHCTBE.
CocraBnsate  ypaBHeHue  cdepsl,
NIPSAIMOU U IUIOCKOCTH.

Hcnonb30BaTe  KOOpAMHATBL  IIPU
pereHnu MaTeMaTHYeCKHX u
MIPUKJIaAHBIX 33]1a4.

DKCHepTHOE OLICHUBAHHE
BBITTOJHEHHS IPAKTHISCKUX
3auaTui 12,13.

Permenune nmpo6neMHBIX cUTyanuit

OCHOBBI TPUTOHOMETPUHU

BainonHaTe peoOpa3oBaHus
BBIP@KECHUH, NpPUMEHSST (GOpPMYIIbI,
CBSI3aHHBIC co CBOHCTBaMH
TPUTOHOMETPUYECKUX (PyHKIHNH.

Hcnons3oBath IpHOOpeTEHHBIC
3HAHUSA W YMEHUS B NPAKTHYCCKOH

JEATeIEHOCTH M NOBCCIHEBHOM
KHM3HU.

[MpumensTh Uil NpPaKTHYECKUX
pacu€ToB (GOpMyNBI, coAepKalue
TPUTOHOMETPUYECKHE ¢byHKIMH,
UCIIOJIB3YSl  TIPY  HEOOXOAUMOCTH
CIIpaBOYHbIE Marepuabl

BBIYHUCIIUTCIIbHBIC YCTpoﬁCTBa.

DKCHepTHOE OIICHUBAHHE
BBITIOJTHEHUS TPAKTHICCKIX
3aHsathi 14,15,16,17,18.

Perenune mpo6neMHBIX cUTyannit

OyHKunu 1 rpaduKu

Bbruncnare 3HaueHHe (QYHKIHMU IO
3aJaHHOMY 3HAUCHMIO apryMeHTa
IIPU Pa3INYHBIX CHOCO0ax 3amaHus

¢GbyHKIHN.

OnpenensiTb OCHOBHBIE CBOWCTBA
YHUCJIOBBIX byHKIMH,
WITIOCTPUPOBATH X HA TpaduKax.
Crpouth  rpauku  U3y4EHHBIX
GyHKUMHA,  WUTIOCTPUPOBAThH 1O

rpa¢uKy CBOHCTBA 3IEMEHTapPHBIX
¢GhyHKIHH.
Hcnonb30BaTh MOHATHE (DYHKIUH

DKCIIEpPTHOE OIICHUBaHHE
BBITTOJTHEHUS TPAKTHICCKIX
3amstuit 19,20,21,22,23,24.

Perrenue mpoOIeMHBIX CUTyanui

JJIA OIIKMCaHUuA u aHaJIn3a
3aBUCUMOCTEH BEJIMYMH.
MHOFOFpaHHI/IKI/I " KpYIJIbIC TEJIa I/I306pa>KaTL OCHOBHEIC 3KCHCpTHO€ OLICHHUBAHHUC

MHOTOTPaHHUKH M KpYIJbIE Telna.
BBINONHATE YepTEKU MO YCIOBUSIM
3a7au.

Crpoutrs  mpocreiimme
Ky0a, IPU3MBI, THPAMHAIBI.

CCUCHUA

BBITIOJTHEHUSI PAKTUYECKUX
3aHsaTHil 25,26,27,28,29,30.

Pemenne nmpo0ieMHBIX cHTYyalMi
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Pemate  1mmaHuMMeTpUYeCKHE U
MPOCTEUIINE  CTEPCOMETPHUYUCCKHUE
3a1a49n Ha HAXO0XIECHHE
FEOMETPUYECKUX BEIHYMH ([UIHH,
YTII0B, Twomanei, 00bEMOB).

Hcnonp3oBaTe  Ipu  pELIEHUH
CTEPEOMETPUUECKUX 3aj1a4
IJIAaHUMETPUYECKUE (baxTbI u
METOBI
IIpoBoguts JIOKa3aTesbHbIE
paccyKIcHusT B XOJE pELICHUS
3a1a4y
Hcnonb3oBats pUOOpETEHHBIE

3HAHWSA W YMEHHUS B HPAKTHYCCKOM

JCATEIbHOCTH U MOBCEIHEBHOM
KH3HU.

BeInonHsaTh HCCIIeIOBAHHS
(MoxempoBaHNs) HECJIOKHBIX

MIPaKTHYECKUX CHUTYyalllii Ha OCHOBE

U3YYCHHBIX (OPMYJT ¥  CBOWCTB
¢uryp.

Bremanciaare 00bEMBI M IUIOLIAN
TIOBEPXHOCTEH IMPOCTPAHCTBEHHBIX
Tel TpPU PEHIEHUU MPAKTUYECKUX
3aj1ad, HCIIOJIB3YS npu
HEOOXOIUMOCTH  CIPAaBOYHUKH U

BBIYHUCIIUTCIIBHBIC YCTpOﬁCTBa

Hagana maremaTndaeckoro aHaansa

Haxomuts MIPOU3BOHBIE
JIEMEHTAPHBIX (DYHKIUH.
Hcnonp30BaTh NPOU3BOAHYIO IS

W3YYeHUS CBOHCTB (QYHKOUH U
MMOCTPOCHHUS TPAPHKOB.

IIpumensaTs  OPOU3BOJAHYIO Ui
MIPOBEACHUS MIPUOIIMKEHHBIX
BBIYHCIICHUH, pears 3a7a4u
HPUKJIATHOTO xapakTepa Ha
HaXOXXICHUE HauOOJBIIEro U

HaMMCHBIIICTO 3HAYCHMU.

DKCIIepPTHOE OIICHUBaHHE
BBITIOJTHEHUS TPAKTHICCKIX
3ansaThi 31,32,33,34.

Perenune mpo6neMHBIX CUTyanuit

I/IHTeraJ'I 1 €ro NpUMCEHCHHUC

Brruucasares B HpOCTCﬁLHI/IX Clrydasx

TUTOIIa 1 " 00BEMBI c
WCTIONIb30BAHMEM  ONPEIEIEHHOTO
HHTETpaa.

Hcnons3oBath IpuoOpeTEHHBIE

3HAHMS U YMEHUsI B MPAKTHYECKOIi
JeITeIbHOCTH U TOBCE/IHEBHOM
KM3HU JUISl PEUICHHs TMPHUKIAIHBIX
3aja4, B TOM 4YHCIE COLHAIBHO-
9KOHOMHUYECKHUX U (PU3HIECKHUX.

DKCIIEpPTHOE OIICHUBaHHE
BBITTOJTHEHUS TPAKTHICCKIX
3austuit 35,36,37.

Perrenue mpoOIeMHBIX CUTyanni

DneMeHTHl TEOPHUH BepOSITHOCTEH

BplunciaTe B IpOCTEHIINX CIydasx
BEPOSTHOCTH COOBITHH Ha OCHOBE
M0JICUeTa YUCIIa UCXOO0B.

Hcnonb3oBath IpUOOpETEHHbIE
3HAaHUS U YMEHHS B MPAKTUYECKOH

JESITeNbHOCTY U INOBCEJHEBHOM
KH3HU.
BoimonuaTs ananu3  MHGOpMaLMH

CTaTUCTHYIECKOTO XapakKTepa.

DKCHepTHOE OIICHUBAHHE
BBITIOJTHEHUSA MPAKTUYCCKUX
3aHsTui 38,39.

Pemenne nmpo0ieMHBIX CHTYyalMi

YpaBHEHUS U HEPABEHCTBA

Pematp panuoHaIbHbIE,
ToKasaTeabHbIe, JIOTapUPMHUIECKHE,
TPUTOHOMETPUYECKHE  YpaBHEHUS,

DKCHEepTHOE OIICHUBAHHE
BBITIOJTHEHUA TPAKTUYCCKUX
sansTuit 40,41,42,43,44.
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CBOASAIIMECS K  JIMHEWHBIM H
KBaJIpaTHBIM, & TAK)X€ aHAJIOTHYHbIC
HEPaBEHCTBA M CUCTEMBI.
Hcnonp3oBaTh TpaduyuecKuii METO
pEILICHUs ypaBHEHUH 1 HEPABEHCTB.
WzobpakaTh Ha  KOOpPIOMHATHOU
IUIOCKOCTH  PEIICHUS ypaBHEHHH,
HEpaBEHCTB U CHUCTEM C JIBYMS
HEHM3BECTHBIMHU.

CocTaBnsTh M pemarb ypaBHEHHs U
HEPaBEHCTBA, CBS3BIBAIOIINE HEU3-
BECTHBIC BEJIMYMHBI B TEKCTOBBIX (B
TOM 4YHCJIE TNPHUKIATHBIX) 3a7adax,
HCTIONH30BaTh IPHOOpPETEHHBIE
3HAHWSA W YMEHHUS B HPAKTHYCCKOH
JEATEIPHOCTH W ITIOBCEIHEBHOM
KH3HU.

Pewenne nmpo0ieMHbBIX CHTYyalMH
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