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1. OBIIASA XAPAKTEPUCTUKA ITPOI'PAMMBI IPEJIMETA
OVYIIL.04 MATEMATHUKA

1.1. Ob6aacTb NpuMeHEeHUs MPOrPaMMBbI
Pabouas  mporpamma mpenmera  OVIL.04  Martematuka  SBISIETCS  YacThIO

obpazoBarenbHoi mporpammbl CIIO B cootBercTBumM ¢ ®I'OC cpemnero olmiero oopa3oBaHuUs



Ne 413 ¢ yuérom tpeboBanuii ®I'OC CIIO mo cneunuanpHocTu 43.02.15 TloBapckoe u
KOHJIUTEPCKOE JEJIO.
1.2. Mecro npeaMera B CTPyKType o0pa3oBartebHoii nporpammsi CIIO:

Pabouas nporpamMmma npeaMera OVII.04 Marematuka OTHOCHUTCS K
o0mieoOpa3oBareibHOMY ~ y4eOHOMY LUKy  00pa3oBaTeNbHON  MHPOTpaMMBl  CPEIHEro
po)eCCHOHAIBHOTO 00pa3oBaHUsl Ha 0a3e OCHOBHOIO OOIIEro OOpa3oBaHUs C IMOJTYyYCHUEM
cpenHero obmiero oopazosanus ¢ yuérom TpedoBannii ®I'OC CITO no cnenmansuoctu 43.02.15
[ToBapckoe u konnutepckoe neno. [Ipoduie nomyyaemoro npodeccuoHanbHOro 00pa3oBaHUs —
ecrectBeHHO-HayuHbId. OYI1.04 MaTemaTuka u3y4aercs Ha yriryOJEHHOM YPOBHE.

1.3. IlnaHupyemble pe3yabTaThbl OCBOEHHS NpeIMeTa:

OcBoenne conepxkanuss npeamera OVYIL.04 MaremaTtnka oOecreuyuBaeT IOCTHIKECHUE
00y4JaroIMMUCS CIETYIOIIUX PE3yIbTaTOB:
JIMYHOCTHBIX:

JIP 7) HaBBIKM COTPYAHHYECTBA CO CBEPCTHUKAMHM, JI€ThbMHU MIIAJIIET0 BO3pacTa,
B3pOCIIBIME B 00pa3oBaTeNbHOM, OOIIECTBEHHO TOJIE3HOW, Y4eOHO-HUCCIIeIOBATEeIILCKOM,
MPOEKTHOMN U IPYTUX BUAAX ACSTEIBbHOCTH;

JIP 8) HpaBCTBEHHOE CO3HAHWEC W IOBEJACHHE HAa OCHOBE YCBOCHHUS OOIICUYCIIOBEYCCKUX
IIEHHOCTEM;

JIP 9) TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHHIO, B TOM YHCJIE CaMOOOPa30BaHMIO, HA
MNPOTSKEHUH BCEW KU3HU; CO3HATEIHbHOE OTHOIICHHE K HEMPEephIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCIICITHOM MPodecCHOHABHON 1 00IIECTBEHHON eI TSIIEHOCTH.

MeTanpeamMeTHbIX: (pEryasTUBHBIC, TO3HABATEIIbHBIC, KOMMYHUKATUBHBIC)

MP 1) ymeHHe caMOCTOSITENIbHO OMPENENsTh e AEATeIbHOCTH U COCTaBJIATH IJIaHbI
JIEATEIIbHOCTH;  CAMOCTOSITEJIbHO  OCYIIECTBIATb, KOHTPOJIMPOBaTH H  KOPPEKTUPOBATH
JIEATENbHOCTD; UCIOJIb30BAaTh BCE BO3MOKHBIE PECYPCHI JUISl JOCTUKEHUS IOCTABIEHHBIX LENEU
U pealii3aliuy TUIaHOB JIeATebHOCTH; BEIOMPATh YCIIEITHBIE CTPATETUH B PA3JIMUHBIX CUTYAIUX;

MP 3) BnageHue HaBbIKAMU MO3HABATEIBHOM, Y4eOHO-UCCIEAOBATEIBCKOM U TMPOEKTHOM
NeSATeTbHOCTH, HaBBIKAMHM  pa3pelieHus MpodjieM; CHOCOOHOCTh W TOTOBHOCTh K
CaMOCTOATENIbHOMY MOMCKY METOJOB PEIICHUS NMPAKTUYECKUX 3a7ad, IPUMEHEHUIO PA3IUYHBIX
METOJIOB MMO3HAHUS;

MP 9) BnaseHue HaBbHIKAMU MO3HABATENbHON pedIeKCUU KaK OCO3HAHMS COBEPIIAEMBIX
JIEUCTBUIA M MBICITUTEIBHBIX MTPOIECCOB, UX PE3YJIbTATOB U OCHOBAHU, TPAHUL] CBOETO 3HAHUS U
HE3HaHMUs1, HOBBIX II03HABATENbHBIX 3314 U CPEACTB UX JOCTHUKEHUS.

OO0yyaromuiics Hay4YnTcs (PeryJIiTHBHbIC YHHBepPCaJbHbIe Y4eOHbIe NeliCTBHSA):

YV P1) - camocTosTenbHO ONpenensaTh LEeiH, 3ajaBaTh MapaMeTpbl U KpUTEPHUHU, 1O
KOTOPBIM MO>KHO OIIPENEIIUTD, YTO L(€JIb JOCTUTHYTA;

YV P2) - ouneHuBaTh BO3MOXKHBIE TMOCIEACTBUS JOCTH)KCHHS TOCTABIICHHOW 1IN B
NeSITeIbHOCTH, COOCTBEHHOM JKM3HM M JKU3HM OKpYXKAIOIIMX JIIOJIel, OCHOBBIBasCh Ha
COO00OpaXeHUSIX STUKU U MOpaJIu;

YV P3) - craButh U (QopMyIupoBaTh COOCTBEHHBIE 33Jayd B 00pa3oBaTENbHON
JIEATEIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

YV] P4) - oueHuBaTh pecypchl, B TOM YHCIIE€ BpeMs M Jpyrue HemarepuaibHbIe
pecypcbl, HEOOXOAUMBIE /ISl TOCTHKEHUS TOCTABIICHHOW 1IN,

YV PS) - BeiOuparh myTh JHOCTHXKEHMS LIEJIH, IJIAHUPOBATh PELICHHE MOCTaBIEHHBIX
3a/1a4, ONITUMU3UPYs MaTepUaIbHbIE U HEMATEPHUAIIbHBIE 3aTPaThI;

YV] P6) - opranuzoBbiBaTh 3()()EKTUBHBIA MOUCK PECYpCOB, HEOOXOAMMBIX IS
JOCTHKEHUS TIOCTaBICHHOH 1IEIIN;

YV P7) - comnocraBisATh IMOJIyYEHHBIM pPE3yabTaT ACSITEIBHOCTH C IIOCTABIECHHOU
3apaHee LETbIO.



OO0yuaromuiicss HayunTcs (MO3HaBaTe/IbHbIe YHHBepCcaJbHbIe y4eOHble 1elicTBHSA):

YVY]I I11) - uckarb 1 HaXoauTh 00OOMIEHHBIE CITOCOOBI pelieHus 3a1ad, B TOM YHCIIE,
OCYIIECTBIISITh Pa3BEPHYTHI WH(GOPMAIMOHHBIA IMOWCK W CTaBUTh HAa €r0 OCHOBE HOBBIC
(yueOHBIC ¥ TTO3HABATEIIbHBIC) 3a1aUH;

YV 1I3) - wucnons3oBaTh pas3iuyHble MOJEIBHO-CXEMAaTUYECKUE CpPEelICTBA IS
MPEJICTABICHUS CYIIECTBEHHBIX CBSI3€H U OTHOIIEHUH, a TaKXe MPOTHUBOPEUUH, BBISIBICHHBIX B
WH(OPMAIMOHHBIX UCTOYHUKAX;

YV II5) - BbIXOOUTh 3a paMKH y4eOHOTO TIpeAMETa H  OCYIIECTBIISATH
I[EJICHAIIPABJICHHBIN TIOMCK BO3MOXKHOCTEH Il IIMPOKOTO TEpEeHOCa CPEACTB M Croco00B
JIEeHCTBHS,

VYV 117) - MeHATh U yAEpKUBATH pPa3HbIe MO3UIIMU B MIO3HABATEIHHOM I€ATEIbHOCTH.

OO0yuaromuiicss HayunTcs: (KOMMYHUKATHBHbIEC YHHBepcaibHble yueOHbIe JeliCTBHUS):

YV K1) - ocymecTBiasTh JeIOBYI0 KOMMYHHMKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO
B3pOCIBIMH (KaK BHYTpU 00pa30BaTeNIbHONW OpraHM3alliy, TaK U 3a e mpejaesaMu), moa0upaTh
apTHEPOB Ul JIEJIOBOM KOMMYHHUKALMM MCXOJs M3 COOOpakeHUil pe3yabTaTUBHOCTU
B3aUMOJICUCTBUS, a HE JINYHBIX CUMIIATHH;

VYV K2) - npu ocyliecTBiIeHUN IpyNIoBOH paboThl ObITh KaK PYKOBOJAUTENIEM, TaK U
WIEHOM KOMaHbl B Pa3HBIX POJISIX (reHeparop ujed, KPUTHK, HCIIOJIHUTENb, BBICTYMAIOIINMT,
9KCHEPT U T.J.);

YV K3) - KoOpAMHUpPOBaTh M BBHIIOJHATH pPabOTy B YCIOBUSIX pEabHOTO,
BUPTYaJIbHOI'O 1 KOMOMHHUPOBAHHOI'O B3aUMOJIEHCTBUS;
YV K4) - pa3sépHyTOo, JOTMYHO MU TOYHO U3JIaraTh CBOIO TOYKY 3pEHHUS C

HUCIIOJB30BaHUEM aJICKBATHBIX (YCTHLIX )51 HI/ICBMCHHHX) S3BIKOBBIX CPCIACTB,

IMpeamerHbIx:

1) chopMHUPOBAHHOCTH MPEJACTABICHUNH O HEOOXOIMMOCTH J0Ka3aTelIbCTB MPU OOOCHOBAHUH
MaTE€MaTUYeCKUX YTBEPXKACHHMM M pOJIM AaKCUOMATUKA B TPOBEACHUU JEAYKTHBHBIX
pacCyXIeHHUI;

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

3) chopMHUPOBAHHOCTh YMEHHI MOJICITMPOBATH PEabHBIC CUTYAIllUH, UCCIACIOBATh MMOCTPOCHHBIE
MOJIEJIA, UHTEPIPETUPOBATH MOITYUEHHBIN pe3ybTaT;

4) chopMHPOBAHHOCTD MPEACTABICHUN 00 OCHOBHBIX IMOHATUAX MaTEMATHYECKOTO aHAIM3a U UX
CBOICTBax, BIAJIcHUE YMEHHEM XapaKTepH30BaTh TMOBeJAcHHEe (YHKIUH, HCIOIb30BaHNE
MOJTYYCHHBIX 3HAHUM JIJIs1 OTIMCAHUS ¥ aHAJIN3a PEATbHBIX 3aBHCHMOCTEH;

5) BiageHHe YMCHHUSMH COCTABJICHUS BEPOSTHOCTHBIX MOJIEJICH IO YCJIOBHIO 33a1aud |
BBIYHCIICHHUS] BEPOATHOCTH HACTYIUICHUSI COOBITHI, B TOM YHCIIE C TpPUMEHEHHEM (opmyn
KOMOMHATOPUKHA W OCHOBHBIX TEOPEM TEOPUU BEPOSTHOCTEH; HCCIENOBAaHUS CIydyalHBIX
BEJIMYWH 110 UX PACTIPEICTICHUIO.

OcBoenue conepxkanus npenmera OYI1.04 MaremaTtnka obecrieunBaeT JOCTHKECHHE
00yJaronMMuUcs CAEAYIOIINX PE3YIbTaTOB PeaTu3alliy MPOTPAMMbl BOCTTUTAHUS:

JIP 4) IIposBnstoniuii 1 JEMOHCTPUPYIOUIMN YBAXKEHHE K JIIOJSIM TPYy/a, OCO3HAIOIINN
LEHHOCTh coOCTBEHHOTr0 Tpyaa. CTpeMsuiuiics K GOpMUPOBAHUIO B CETEBOM cpesie TMUHOCTHO U
poeCCHOHATBHOTO KOHCTPYKTUBHOTO «IIU(POBOTO CIIEa.

JIP 7) Oco3Haromuii MpHOPUTETHYIO IIEHHOCTh JINYHOCTH Y€JI0BEKA; YBAYKAIOIIH A
COOCTBEHHYIO U UY)KYI0 YHUKAJIBHOCTb B Pa3JIMUHBIX CUTYaIUsIX, BO BceX (hopMax U BHIAX
JESITeIbHOCTH.



2. CTPYKTYPA U COAEPKAHUE INPEMETA
OVIIL.04 MATEMATHUKA

2.1. O0beM yueOHOI TMCUMIJIMHBI M BUABI Y4eOHOI padoThl

Bun yueOHoii padoThI Oobvem uacos




VYueOHas Harpy3ka 214

B TOM YHCJIC:

Teopetuueckue 3aHATUSA 114

[IpaxkTrdeckue 3aHATH 100

Hrorosas arrecranusi B popme: sx3amena




2.2. TemaTnueckuii niian u coaep:xxanue npeamera OYIL.04 MaremaTuka

HaumenoBanue pasnenos nu | Coaep:xanue yueOHOro MaTepraJia 1 popMbl OPraHU3aLMH JeATeJbHOCTH O0beM yacos YYJ Koo JIP
TeM ol0yyarommuxcs peanusayuu
npozpammol
eocnumanus
1 2 3 4 5
BBenenue Yposens 2
OCBOCHUS
Conep:xanue 1
Maremaruka B HayKe, TEXHUKE, SKOHOMUKE, HH)OPMALIMOHHBIX TEXHOIOTHIX 2 JIP 8,MP 3,
U IIPaKTUYECKOH JesTenbHocTy. Llenu u 3anauu u3ydyeHuss MaTeMaTUKU IIPU YYIIIS
ocBoeHuH crenuaisHocTel CIIO.
KountpoasHnas pagoral. BxogHoit KOHTpoJb 3 1 MP 1, VY]
P1, YY1 K4
Paszgen 1. PasBuTHe 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, VY III
Ipubnuscennoe 3HaueHue GeIUUUMBI U  NOZPEUWHOCIU  NPUOTUNHCEHUL.
Komnnexcrhuvle uucna.
IIpakTuyeckue 3aHATHS 6
[IpakTrueckoe 3ausATue 1. BemonHeHne apupMeTHIecKix eHCTBHIA Hal 3 3 JIP 7
YHCITaMHU. 3 P 9, YY /L
o P2, VY] K3
[IpakTuueckoe 3ansatue 2. Haxoxaenne npuOIMKeHHBIX 3HAYEHUH BEITMUHH.
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 yyeOHOr0 MaTepHaJa YpoBensn 2
npocTpaHnctse. [Ipsamas u YCBOEHHUS
IJIOCKOCTh B IIPOCTPAHCTBE. OCHOBHBIE TIOHATHS CTEPEOMETPUHU. AKCHOMBI CTEPEOMETPHUH. 2,3 1
B3aumHoe pacnosioxkeHue IpsAMBIX B IPOCTPAHCTBE. YTIIbI MEXIY NPSIMBIMU.
IlepnenaukynapHOCTb MpsMbIX. B3aumHoe pacnonoxkeHue npsaMon u 1 VYT
miockocTy. [TapannensHocTh npsiMoit 1 tockocTH. [lepnenaukynspHOCTh VY H3,
npsAMoi u minockoctu. Ilepnenaukymsip U HakiIoHHas. OpTOroHanbHOE VYL Kl,

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




HpaKanecxne 3AHATHA

IIpaxTtuueckoe 3ansaTue 3. B3anMHOe pacnosoKeHue NpsIMbIX B 3 3 MP 9, V]I JpP 7
TIPOCTPAHCTBE. 3 2
. P5, YY1 K2
[Tpaktuueckoe 3anaTue 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. [lapannensHoe mpoekTupoBanue. M3o0paxkeHne YV 113,
MPOCTPAHCTBEHHBIX (DUTYpP U MOCTPOCHUE CCUCHUIA. 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
MIOCTPOECHHUE CEUCHUM.
KontpoasHas padora 4 no teme: «Ilnockoctu B mpocTtpancTBe. PaccTosnus. 3 1 MP 1, VYV I
[TapaniensHoe TPOSKTUPOBAHUEY. P1, VY] K4
Pa3nen 3. Kopuu, cTenenu u Jiorapugmsl 28
Tema 3.1. KopHu, crenenn Coaep:xanue yueOHOro MaTepuajia 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 AEHCTBUTEILHBIM NIOKa3aTesneM. CpaBHEHHE 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.
Koutpoanuas pagora 5 1o teme «KopHH, cTeneHn» 3 1 MP 1, YV
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
3amnmch OCHOBHOTO JIOrapu(MUIECKOro ToxkaecTBa. Ilepexos kK HOBOMY VY111,
OCHOBAHHUIO. YV K2
[TpeoOpazoBanue sorapupMUIECKUX BHIPKESHHUH.
IIpakTHyeckue 3aHATHSA 8
[Tpaktuueckoe 3ansrue 9. [IpeoOpazoBanue sorapupMUIECKIX BHIPAKECHHH. 3 8 YV P6,




VY K4

Konrpoasnas padora 6 o teme «Jlorapudm u ero cBoiicta» 3 1 MP 1, YV I
P1, VY K4
Pa3nen 4. Kom0unaropuka 11
Tema 4.1 Kombunatopuka Copep:xanue yueOHOT0 MaTepHaJia Yposenn 4
YCBOCHHMSI
TabnmaHOe 1 rpaduuecKoe MpeacTaBlIeHAe JaHHbIX. Juciosvie 2,3
Xapakmepucmuku psaoo8 OaHHbIX.
[Toodep&nHspiii 1 OMHOBPEMEHHBIH BEIOOP HECKOIBKUX HIEMEHTOB 13 MP 3, V¥V
KOHEYHOT0 MHOkecTBa. DopMyIibl uKcia nepecTaHOBOK, COUETaHUM, P3, YV 117
pa3memeHnii. Pemenne komOuHaTOpHBIX 3a1a4. Popmyra 6mHOMa HBI0TOHA.
CaoiicTBa OMHOMHANBHBIX K03(h¢uunentoB. Tpeyronpuauk [lackans.
IIpakTHYecKkne 3aHATHS 6
[Ipaktuyeckoe 3anstue 10. Pemenne 3amau Ha nepeGop BapHaHTOB. 3 3 P9, VYT 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 S. KoopaunaTsl 1 BEKTOPBI 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. I[IpaBuia neiicTBuil Hag BEKTOpaMHu. VYILIT3
CkansipHOe IpOu3BEeIeHHE BEKTOPOB. 3aJaHNEe YPABHEHUSIMH U VI Klj
HEepaBeHCTBaMH MHOXKECTB B KOOPAMHATHOM MIPOCTPaHCTBE. Y paBHEHHE
IPSIMOU U INIOCKOCTH.
IIpakTHYecKne 3aHATHUS 4
ITpaxtnueckoe 3anstue 12.Koopannats! Bexropa. [{nuHa Bexropa. [eiicTBus 3 2 JIP 7
HaJ BekTopamu. CKansgpHOe IpOoU3BeIeHIE 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, KOTAHI'€HC TIPOU3BOJIBHOTO yria. Pagnannas mepa 2,3 VY P3
yria. CuHyc, KOCUHYC, TAHT€HC B KOTaHTeHC 4rciia. OCHOBHBIE VYT Hl’

TpPUrOHOMETpUYEcKHe ToxaecTBa. PopmMyibl npuBeneHus. CHHyC, KOCHHYC U




TAQHM€HC CYMMBI U Pa3HOCTHU ABYX yrJIoB. CHHYC U KOCHHYC JABOMHOTO yria.
IIpeobpa3oBaHms MPOCTEHITUX TPUTOHOMETPHIECKUX BBIPAKECHHUH.

IIpakTHyeckue 3aHATHS 6
IIpakTtrueckoe 3ausaTue 14.Haxoxnenue 3HAYCHAN TPUTOHOMETPHUECKUX 3 3 JIP 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 OmnpeneneHne apKkCHHyca, apKKOCHHYCa, apKTaHIeHca Yucia. 2,3 VY P7
Pemenue npocreimmux TPUrOHOMETPUUECKUX ypaBHEHUN. Pemienne VYL H7,
TPUTOHOMETPUYECKHUX YPaBHCHUH.
IIpakTHYyecKue 3aHATHS 8
[TpakTnueckoe 3ansTue 16.I1peobpasoBanne BEIpaKeHUH, COAEPIKALINX 3 2 JP 7
oOpaTHBIE TPUTOHOMETPUYECKUE ()YHKIIHIH. P9, VYT
IIpakTuueckoe 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 rpadukoB GpyHKINH, 33JaHHBIX PA3JIMUHBIMH CIIOCOOAMH.
CBoiicTBa ()yHKIIHIA: MOHOTOHHOCTb, YETHOCTD U HEYETHOCTD.
IleprnomuaHOCTH, OTpaHUIEHHOCTH. [IpOMeXKyTKH BO3pacTaHUs U yOBIBaHUS, YV P4,
HanOoITbIIIee M HAaMEHBIIIee 3HAYCHUS, TOUYKH SKCTpeMyMa (JIOKATbHOTO YYATIIS
MakcHMyMa U MUHUMyMa). ['padudeckas nateprnperanus. [Ipumepst
(hyHKIIMOHAJIBHBIX 3aBUCHMOCTEN B PEATbHBIX MIPOIIECCAX U SIBICHUSX.
Ob6parnas ¢pyHkuus. ['paduk oOpaTHOH QyHKITUH.
IIpakTHyecKkue 3aHATHSA 2
[Ipaktuueckoe 3ansarue 19.Haxoxnenne obnactu onpesaeneHus U odnacTu 3 1 JIP 7
3naueHu#. [locTpoenne rpadukoB GyHKINH, 3a1aHHBIX PA3TMIHBIMA 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 MaTepuaia Yposens 2
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NOKa3aTeJbHbIE,
sorapupmMImgecKue QyHKIIH

YCBOEHHSI

Crenennast pyHKIMS ¢ HATYpaJIbHBIM IT0Ka3aTelleM, €e CBONCTBA U TpaduK.
I'paduxu npobHO-MMHENHHBIX QyHKIMIA. [TokazaTensHas QyHKIW, ee
cBoiicTBa u rpaduk. Jlorapudmmuyeckas GyHKIHA, €€ CBOWCTBA U TpaduK.
Jlorapudmuyeckast QyHKIHA, ee cBoicTBa U rpaduk. [IpeodbpazoBanus
rpaduKoB: mapauieIbHbI IEPEeHOC, CHMMETPHS OTHOCHTEIBHO Oceit
KOOPJIUHAT U CUMMEMPUsL OMHOCUMENbHO HAYANA KOOPOUHAM, CUMMEMPUS]
OMHOCUMETLHO NPAMOU Y = X, pacmsdicenue u cocamue 800b ocell
KOOpOUHam.

2,3

MP 3, VV]I
1

JIP 4

HpaKanecxne 3aAHATHHA

IpakTuueckoe 3ausatue 21. Mccnenosanue ¢yHKIHMHA.
ITpaktrueckoe 3ausatue 22. [IpeodpazoBanust rpadukoB GyHKIHIL.

MP 9, YV
PS, VVII K2

JpP 7

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

3

NS

MP 1, VY]
P1, VY] K4

Tema 7.3.
Tpuronomerpuueckue
byHKIMN.

Conep:xanue yue0OHOro MaTepuasa

Yposenn
YCBOEHUS

Tpuronomerpuyeckue QyHKIUH, X CBOWCTBA ¥ IpaUKHU; IIEPHOIUYHOCTS,
ocHOBHOH niepuoj. [Ipeobpa3oBanus rpaKoB: CHUMMETPHUSI OTHOCUTEIBHO
ocell KOOPOUHAT U CUMMEMPUs OMHOCUMENbHO HAYANA KOOPOUHAM,
CUMMEMPUsL OMHOCUMENbHO 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.I1peodpazoBaHus rpagKoB
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, rpann MHOTOTpaHHUKaA. Pasgépmia. Muocozpannbvie 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 pedpa, BHICOTa, OOKOBAsI TOBEPXHOCTD.
Tpeyronsaas nupamuna. [IpasunsHas nupamuna. Yceuéunas nupamuoa.
CumMeTpuu B KyOe, B MapauIeNenuIiesie, 8 npusme u nupamuoe. Ilonamue o
CUMMEMPUU 8 NPOCMPAHCMeEe (YeHMPAlbHAs, 0Ccesas, 3epkanvhas). Ipumepol
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

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

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

IIpakTrueckoe 3ausaTue 27.JlocTpoeHne cedeHnii MHOTOTPaHHUKOB.

PR 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. Yceuénnuoiii konyc. OCHOBaHHE, BRICOTa, OOKOBas
MIOBEPXHOCTH, 00pa3yromas, pa3BépTka. Ocegble ceueHus: u ceyeHus,
napanienbHbvie 0CHOBAHUIO.

Hlap u chepa, ux ceueHus, kacamenvbHan naockocms K cgpepe. [lonamue 0o
06véme mena. Omuowerue 06vEM08 NOOOOHBIX Meil.

dopmyiiel 00bEMa Ky0a, MPSIMOYTOIBHOTO MapauIeICUIe1a, IPU3MEI,
urHApa. @opmyel 00bEMa mUpaMuabl U KoHyca. DopMyIIbl IUIOMIAAH
MOBEPXHOCTEH UIMHAPA U KoHyca. Dopmyibl 00bEMa 11apa 1 MIoLau

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. Berancienne 00bEMOB 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 MaTepuajia

YpoBenn
YCBOEHUS

10

Ilonsamue o npedene nocredosamenvrocmu. Cyuecmsoganue npeoena
MOHOMOKHOU 02PAHUYEHHOU NOCIe006ameNbHOCMY. JITMHa OKPYKHOCTH 1
IUIOIA/b KPyra Kak MpeJelsl mocae oBaTensHocTel. beckoHeuHo
yOBIBalOIasi reOMETpUYECKast Mporpeccus 1 e€ cymma.

THonamue o nenpepwvisHoll yHKYUL.

[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.

IIpakTHYyecKue 3aHATHS 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.
Konrpoabnas padora 16 no teme: «[IpousBoaHas 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
rpagukoB. [Ipumepbl UCTIOIL30BaHUS TPOU3BOIHOMN [Tl HAXOXKICHUS MP 3, YV I
HaWIy4IIero penieHus B IPUKJIAJAHBIX, B TOM YHCIIE COLUAIBHO- 17
9KOHOMHMYECKHX 33Ja4ax. Bropas npon3BogHas u ee GU3NUECKUH CMBICII.
IIpakTuyeckue 3aHATHS 4
IIpakTrueckoe 3ausaTue 33. MccnenoBanue GYHKIHA U TIOCTPOCHUE 3 2 JIP 7
rpad)uKoB. 2 YV P2,
IIpakTtrueckoe 3ausaTue 34. HaxoxaeHre HanOOBIEro 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. MuTerpaa 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. [lepBoobpasuas. ®opmysna Herotona-JIeitouuia. [pumepsr VY 5’
NPUMEHEHHs] MHTerpajia B (PU3UKE U FEOMETPHUH.
IIpakTHYyecKue 3aHATHS 8
[TpakTrueckoe 3ausTie 35. HaxoxneHue nepBooOpa3Hoii dieMeHTapHON 3 2 JP7
(hyHKIMH, HEOTIPeIeNEHHOT0 HHTETpaa.
IIpakTnueckoe 3aHsaTHEe36. Beruncnenne onpeaeséHHOro HHTErpaa. 3 YV Pé6,
IIpaktuueckoe 3ansarue 37. [Ipumenenue onpeaenEHHOro MHTErpaia 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 Copep:xanue yueOHOI0 MaTepuaJia 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 3aHATHUSA

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

VY] PS5,
VYT K3

Kontpoasnas padora 19 o teme: «Teopust BEpOSTHOCTEH».

RN DN

MP 1, YV
P1, VY K4

Pa3gen 12. YpaBHeHus 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 ypaBHEHUH: MOJACTaHOBKA,
anredpandeckoe CIOXKEHHUE, BBEJICHUE HOBBIX IIEPEMEHHBIX. PaBHOCHIIBHOCTH
YPaBHEHHI, HEPABEHCTB, CUCTEM. PellleHre NpoCTENIINX CUCTEM YPaBHEHUI €
JByMsl HEM3BECTHBIMU. PellleHne cCuCcTeEM HEPABEHCTB € OJJHON IIEPEMEHHOM.
Hcnonp3oBaHne cBOMCTB U rpadkoB QYHKIMI P PEIICHUN YPaBHEHUH H
HepaBeHCTB. MeTox MHTepBaioB. 11300paxeHust Ha KOOPJUHATHON TNIOCKOCTH
MHOYECTBA PEIICHUI ypaBHEHUH U HEPABEHCTB C ABYMS IEPEMEHHBIMU H UX
CHCTEM.

IIpuMeHeHrEe MaTeMaTUIECKUX METOJIOB IS PEIISHUS COAEPIKaTeIbHBIX
3aJa4y U3 pa3IM4HbIX 00IacTell HayKH M MPakTHKH. MHTepnperauus
pe3yJbTaTa, y4€T pealbHbIX OTPaHUYEHUM.

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.

WNNDNDN

JIP 9, VYT
P2, VVI K3

KonrtpoabsHnas padora 20 no Teme: «YpaBHEHHUs U HEPABEHCTBAY.

MP 1, VY]
P1, VY K4

Hroro

214
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YCJIOBUSA PEAJIM3ALIMU TPOT'PAMMBbI
OVYIIL.04 MATEMATHUKA
3.1. MaTepuajibHO-TEXHHYECKOE O0ecrieueHne
Peanuzanus nporpammel mpeamera OYII1.04 Marematuka Tpedyer HaMuue ydeOHOro KabuHeTa
No21 Maremaruxka.
O06opynoBaHue y4eOHOro KaOMHeTa U pabovrnx MECT KaOWHeTa:
Pabouee mecto npenopasarens:
- MYJIbTUMEIUUHBIA MPOEKTOP;
-uHTepaKkTuBHas gocka ¢ [1K;
- IEPCOHAIbHBINA KOMIIBIOTED;
- IPUHTEP.
Paboune mecta oOyuarommxcs:
-JlexoHHBIEe MecTa 00yJaroIXcs (M0 KOJMYECTBY 00yJaromuxcs) - 25 mr.
-uepTEKHBIE MHCTPYMEHTHI - 15 T,
-KaJbKYJISATOpPHI - 15 1mT.
- yueOHbIE HATJIsAHbIE TOCOOUS (TaOMUIIBI, TITAKATHI),
- TEeMAaTUYECKHE MaKUA TUJAKTUYECKIX MaTepUasoB,
- KMO gucuumimnasl "Martemaruka”,
- KOMIUICKT Y4eOHUKOB (Y4EOHBIX MIOCOOUH) 110 KOJMYIECTBY 00 yUaIOIUXCSI.
- IPE3EHTAINH K YPOKaM.
CpenctBa naopmanuu:
Temaruueckue CTCH/IbI:
- ®opmyitel tuddepeHupoBanus,
- @opMyIIbl HHTETPUPOBAHHSI,
- ®opMyIbl COKPAIIEHHOTO YMHOKEHUS,
- Pemienue kBagpaTHOTO ypaBHEHHS,
CreHasl:
- CeroniHs Ha ypokKe;
- 'oToBUMCH K aTTecTaIlNy;
- OTO UHTEPECHO;
- YTOJ0K 110 OXpaHe TPyaa;
- YT0JIOK IPYIIIIBIL.

3.2. UupopmannoHHoe o0ecniedeHne 00yueHust

OcHOBHBIC HICTOYHUKHU(ITEYATHBIC U3AAHHSA):

1. Mopakosuu A.K. Anrebpa u Hauana MmareMaTHueckoro aHanusad.l.-M.: Muemo3usa, 2019
2. Mopaxosuu A.K. Anre6pa u Hadana MareMatudeckoro aHanusad.2 [lpaktukym..-M.:
Mmuemo3suna, 2019

JlonoIHUTeIbHbIE HCTOYHUKH:

1. I'puropses B.I1. MaremaTuka.-M.: Akagemus, 2018

2. boronto6oB H.B. IIpaktuueckue 3anstus no maremaruke.-4.1.-M.: FOpaiit, 2018

3. boromo60B H.B. [TpakTuueckue 3anatus no maremaruke.-4.2.-M.: FOpaiir, 2018
DJIeKTPOHHbIE 00pa3oBaTe/ibHbIE pecypChl:

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

Cogepxanue o0ydeHus (pa3aensl
TIPOTPaMMBEI)

XapaKTepUCTHKA OCHOBHBIX BHJIOB
JesITeIbHOCTH O0yJaromuxcs (Ha
YpOBHE YUeOHBIX TEHCTBHIA)

(DOPMI)I 1 METOAblI KOHTPOJIA

BBenenue

HNmer NIPUMEHEHHE
MaTEeMaTHYECKHX METONOB B HayKe,
TEXHHKE, 9KOHOMUKE,

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

Brigenser nenu u 3agauu HU3y4YCHU

YeTHBIi onpoc

MaTeMaTHKU npu OCBOEHUU
cnenuansHocTeit CIIO.
Pa3Butne noHAaTHs 0 yMCIEe Brinonuser apugmeTrryeckue | DKCIEPTHOE OLICHUBAHHUE

HeﬁCTBHH HaJl IIOJIOXKHMTCIBbHBIMH U
OTPULIATCIBHBIMU YUCIaMH, COUCTast
YCTHBIE W MHNCbMCHHBIC HpI/IéMI:-I.
HaXOI[I/IT HpI/I6J'II/I)KeHHBI€ 3HA4YCHUA

BEJIUYUH " MOTPEIIHOCTH
BBIYHCIICHUI (abcomroTHAS u
OTHOCHTEIIbHAs).

CpaBHI/IBaeT YHCJIOBBIC BbIPpA’KCHUA

BBITIOJTHEHUSI IPAKTUYECKUX
3aHsATUH 1, 2.

Perienue npo6ieMHBIX CUTyaIHid

[IpsiMble U IIIOCKOCTH B
HPOCTPAHCTBE

PacroznaeT Ha yepTexax U MOIEISAX
MIPOCTPaHCTBEHHBIE (POPMBI.
CooTHOCUT TpEXMEpHBIE OOBEKTHI C
UX ONMHUCAaHUIMH, U300PKECHHUAMHU.

OmnuceiBaer B3aUMHOE
PacCIIOJIOKEHNE IPAMBIX n
IUIOCKOCTEM B IIPOCTPAHCTBE,

apryMEHTHPYET CBOM CYXJIEHHS 00
3TOM PACHOJIOKEHUH.

AHanuzupyer B MPOCTEHIINX
ClIyqasX B3aWMHOE pacIlOJI0KEHHE
00OBEKTOB B IIPOCTPAHCTBE.

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

Pewenne nmpo0ieMHbBIX CUTYyalMi

Kophu, crenenu u gorapudmel

HaxonuT 3Ha4YeHHs KOpHS, CTEIEHH,
sorapugma Ha OCHOBE
ONIPEAENICHNs,  WCHONB3Yysl  TpH
HEO0OX0ANMOCTH WH-
CTPYMEHTAJIbHBIE CPEJICTBA.
Ionw3yercs pUOIMKEHHON
OLIEHKOM NPaKTHYECKUX
pacuerax.

Brmonaser mpeobpa3oBaHus
BBIPOKEHUI, NpUMEHsST (GOPMYJIbI,
CBSI3aHHBIE co CBOICTBaMH
CTeTieHe, Jorapudmos.
Hcnonszyer MIPUOOPETEHHBIC
3HAHMS W YMEHUsI B NPAKTHYECKOM
JESITeNbHOCTY U IOBCEIHEBHOM
KH3HU.

npu

[Mpumenser Uit HpaKTHYECKUX
pacyeTroB (OPMYJIBI, COJEpIKaIUe
CTENCHHU, pPaJMKalbl, JOrapu(MBbl,
UCTIONB3ys HPH  HEOOXOAMMOCTH
CIIPaBOYHBIC MaTepuabl
BBIYHCIIUTENbHBIE YCTPONUCTBA.

DKCHepTHOE OIICHUBAHHE
BBITIOJTHEHUSA NPAKTUYCCKUX
3aHsaTuii 7,8,9.

Perrenue mpo6neMHBIX cUTyamui
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KombunaTtopuka

Pewaer npocreiime
KOMOMHATOPHBIC 3aJadyd METOAOM
niepebopa, a TaKXKe c
HCTIONIb30BAaHIEM N3BECTHBIX
¢bopmy.

Hcnonssyer proOpeTEHHBIE
3HAHWSA W YMEHHUS B HPAKTHYCCKOH
JICATEIbHOCTH U ITOBCEJHEBHOM
KH3HU.

BeimonHser — aHanm3  peanbHBIX
YHCIIOBBIX JIaHHBIX,

MIPE/ICTAaBICHHBIX B BUJIE AMArpamm,
rpaguKoB.

DKCHEepTHOE OLICHUBAHHE
BBITTOJTHEHHS TPAKTHIECKIX
3apsaTau 10,11.

Permenne mpobieMHBIX cUTyanuit

KOOp)II/IHaTI)I 1 BCKTOPBI

Brimonnsier IEeUCTBUS HaJ
BEKTOpamH.
Haxoautr koopauHAThl — BEKTOpA,

CKaJIAPHOC MMPOU3BCACHUC BCKTOPOB.
Brmomnaser 3aJaHuC YpaBHCHHUAMU
U HCPABCHCTBAMU MHOXCECTB B

DKCHepTHOE OLICHUBAHHE
BBITTOJHEHHS IPAKTHISCKUX
sagsaTui 12,13.

Permenne mpo6meMHBIX cUTyannit

KOOPAWHATHOM MIPOCTPAHCTBE.
CocraBnsier  ypaBHeHue  cdepsl,
NIPSIMOU U IUIOCKOCTH.
Hcnonb3yer  KOOpAUHATBL  IIpH
pelieHuu MaTeMaTHYeCKHUX u
TIPUKJIAJIHBIX 3a]1a4.

OCHOBBI TPUTOHOMETPUHU Brimonuser npeoOpa3oBaHus | DKCIEPTHOE OLIEHUBAHUE
BEIpQKCHUH, TpUMEHsAs (OPMYIBI, | BRIMOTHEHUS MPAKTHUECKUX
CBSI3aHHEIC co cBolicTBaMHu | 3aHatuii 14,15,16,17,18.

TPUTOHOMETPUYECKUX (PyHKIHNH.
Hcnons3yer IpUOOpeTEHHBIE
3HAHMWS W YMEHUsI B NPAKTHYECKOM

JEATEeNEHOCTH M MOBCEIHEBHOM
HKHM3HU.

[Mpumensier  Juii  NpaKTHYECKUX
pacu€ToB (GOpMyNBI, coAepKalue
TPUTOHOMETPUYECKHE ¢byHKIMH,
UCIIOJIB3YSl  TIPY  HEOOXOAUMOCTH
CIIpaBOYHbIE Marepuabl

BBIYHUCIIUTCIIbHBIC YCTpoﬁCTBa.

Perrenue mpoOIeMHBIX CUTyaIuid

OyHKINN 1 rpaduKH

Borunciser 3HaueHne (QYHKIHH IO
3aJaHHOMY 3HAUCHMIO apryMeHTa
IIPU Pa3IMYHBIX CHOCO0ax 3amaHus

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

¢GbyHKIHN. .
. Pemenne nmpo0ieMHbBIX cHTYyalMi

Ompenensier OCHOBHBIE CBOWCTBa

YHCJIOBBIX byHKIMIA,

WLUTIOCTPUPOBATh UX Ha rpadukax.

Crpowur rpaduKu H3Y4EHHBIX

GyHKUMHA,  WUTIOCTPUPOBAThH MO

rpaguKy CBOMCTBa 3JIEMEHTaPHBIX

(GhyHKIHH.

Hcnonb3yer  moHsTHE (DYHKIUH

UL OTIMCAHUS u aHaJM3a

3aBUCHMOCTEH BEJIMYHH.

MHOTOrpaHHUKHU U KpYTJIble Tela N3zobpaxaer OCHOBHBIE | DKCIIEpTHOE OLICHUBAHHE

MHOTOTPaHHUKH W KPYIJIBIC Tea.
BEINIOHSAET YEepTEKU MO YCIOBUSIM
3a1au.

Crtpout mpocreiinme cedeHus Kyoa,
MIPU3MBbI, TUPAMUJIBI.

Pemaer  miaHuUMeTpUuecKHe — H
NpOCTeHIINE  CTEPEOMETPUUECKHE

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

Pewenne nmpo0ieMHbBIX CUTYyalMi
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3a71a4u Ha HaXO0XKIECHHUE
FCOMETPHYCCKUX BEJIHYUH (IJIMH,
YTII0B, Twomanei, 00bEMOB).

Ucnone3yer npu pelieHun
CTEPEOMETPUUECKIX 3ama4y
IJIaHUMETPUUECKUE (bakTsI u
METO/IbI
IIpoBogut JIOKa3aTesbHbIE
paccyKIcHMsT B XOJE pELICHUS
3a1a4y
Hcnonszyer pUOOPETEHHBIC

3HaHUS U YMCHHSA B HpaKTI/I‘{eCKOfI
JCATCIBHOCTHU u MMOBCEIHEBHOM
KHU3HU.

Beinosnusier HCCIIeIOBaAHUS
(MomempoBaHNs) HECJIOKHBIX
MPaKTHYECKUX CUTyalluidl Ha OCHOBE
U3y4eHHBIX (OpMYNT ©  CBOWUCTB

¢buryp.

Briunciaser 00bEMBI M IIIOLIAIU
MOBEPXHOCTEH IMPOCTPAHCTBEHHBIX
Tel TpH PEIICHUU TPAKTUYECKUX
3aj1ad, HCTIONB3YS pu
HEOOXOJUMOCTH  CIPAaBOYHUKH U
BBIYHCIIUTENIbHBIE YCTPOHCTBA

Hagana maremaTndeckoro aHaansa

Haxonmut MIPOU3BOIHBIC
AJIEMEHTAPHBIX (yHKIHH.

Hcnonp3yeT MpoW3BOAHYIO LIS
W3YYeHUS CBOHCTB (QYHKOUH U
MTOCTPOCHUS TPAPHKOB.

[IpuMeHseT  NPOU3BOAHYIO A
HPOBEICHHS MIPUOIIMKEHHBIX
BBIYHMCIICHUH, pewaer 3a7a4u
HPUKJIAHOTO xapakTepa Ha
HaXOXXICHUE HauOOJBIIEro U

HAaMCHBIICTO 3HAYCHUSI.

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

Perrenue mpoOIeMHBIX CUTyanui

WHuTerpan u ero npuMeHeHue

Brrunciisier B NpOCTEHIINX CIydasx

TUIOIAIU Hu 00BEMEI C
WCTIONB30BaHUEM  OMPEACIEHHOTO
HHTETpaa.

HUcnons3yer prOOpeTEHHBIE

3HaHUSA U YMCHHS B HpaKTH‘IGCKOﬁ
JCATCIIBHOCTH u HOBCCI[HGBHOﬁ
KU3HU [JII PEUHICHUA TIPUKIIAAHBIX
3aga4dy, B TOM YHCJIC COIUAJIBHO-
OKOHOMHYCCKHUX U q)mnqecxnx.

DKCHEepTHOE OIICHUBAHHE
BBITIOJTHEHUS NPAKTUYCCKUX
3amstuit 35,36,37.

Perrenue mpoOIeMHBIX CUTyanui

DneMeHTHl TEOPHUH BepOSITHOCTEH

Brrunciser B MpocTEHIINX Caydasx
BEPOSATHOCTH COOBITHH Ha OCHOBE
oJICYeTa YUCIia HCXOIOB.

Hcnonszyer MPUOOPETEHHBIC
3HaHUS U YMEHHS B MPAaKTUYECKON

JESITeNbHOCTY U IOBCEJHEBHOM
KH3HU.
Bemmonaser aHanu3 uHbOpMaLMH

CTaTUCTUYCCKOT'O XapaKTepa.

DKCHEepTHOE OIICHUBAHHE
BBITIOJTHEHUSA TPAKTUYICCKUX
3ansTui 38,39.

Pemenne mpoOiIeMHBIX CUTyanui

Yp ABHCHUS U HCPABCHCTBA

Pewaer pAalMOHATBHEIC,
MoKa3aTelbHbIe, JorapudMuieckue,
TPUTOHOMETPUYECKIE  YpaBHEHHUS,
CBOIMIIMECS K  JIMHEHHBIM |
KBaJpaTHBIM, a TaK)ke aHAJIOTHIHBIC

DKCHepTHOE OLICHUBaHUE
BBITTOJTHEHUSI TPAKTHICCKIX
sansTuit 40,41,42,43,44.

Pemenne nmpoOIeMHBIX CUTYyaIAN
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HEpPaBEHCTBA M CUCTEMBI.
Hcnonmp3yeT rpaduyueckuii MeToxn
pelIeHus ypaBHCHUI 1 HEPaBEHCTB.
WzobpaskaeT Ha  KOOPOMHATHOU
IUIOCKOCTH  DEIICHHS ypaBHECHUH,
HEPaBEHCTB M CHCTEM C JABYMS
HEM3BECTHBIMH.

CocraBisieT ¥ peliaeT ypaBHEHHS U
HEpPaBEHCTBA, CBS3BIBAIOIIUE HEU3-
BECTHBIC BEJIMYMHBI B TEKCTOBBIX (B
TOM 4YHCJIE TPHUKIATHBIX) 3a7adax,
UCTIOJNIB3YET NPUOOPETEHHBIE 3HAHUS
U yMeHHS B  NPAKTHYECKOM
NEeSTeIbHOCTH W TOBCETHEBHOM
KI3HHL.
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