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PabGouass mporpamma yueOHOW nucnumiuHbl «MaTtematuka» paspaboTaHa B
coorBerctBHM ¢ TpeboBanusamu DPI'OC CIIO mo cnenmambrocTH (09.02.07
«MHpopMalOHHBIE CHUCTEMBI U MPOTPAMMHPOBAHHE», YTBEPKAEHHOTO MPHUKA30M
MunucrepctBa  oOpa3zoBaHuss M Hayku P® ot 09.12.2016 N 1547
(pea. or 03.07.2024), pexomenpauusmMu MunucrepctBa npocsemeHuss P® mo
peanu3aluu CpeIHero olIero oopa3oBaHus B IMpejiesiax OCBOCHHS 00pa30BaTeIbHOM
nporpaMmsl cpeaHero npodeccuonanbHoro oopazoanus ot 01.03.2023 r. Ne 05-592
U TOpUMEpHOM mporpamMmoil  oOmieoOpa3oBarenbHONM  yuyeOHOM — AMCIUIUIMHBI
«MaremaTtuka» Uit Tpo(ecCHOHANbHBIX  O0pa30BaTEIbHBIX  OpraHU3alINA,
pexkoMeH1oBaHHBIX DenepanbHbIM TOCYAAPCTBEHHBIM OIOKETHBIM 00pa30BaTEIbHBIM
YUPEXKJEHUEM JIOMOJHUTENIBHOrO MpodeccuoHabHOrO oOpasoBanus «HHCTUTYT
pa3BuTHs npodeccuonanbHoro oopazosanus» (PI'bOY A0 «UPIIO») B xauectBe
OPUMEPHBIX  OPOrpaMMbl s peajiu3allid  OCHOBHOM  MpodeccroHalbHOM
obpazoBarenpHoii TmporpamMmbl CITO Ha 06a3e ocHOBHOTO 00miero oOpa3oBaHUS C
noJryueHueM cpeanero oomero oopazoanus (IIporokon Ne 6// ot 18 ampens 2025 1.)

Pa3zpabotuuk: IloramoBa M.A. — mpenonaBarenb BbICIIEH KBaTU(UKALMOHHON
kareropun @unmana CI'TY nmenu I'arapuna I0.A. B 1. IleTpoBcke

Penensenrsr:

Bremnnit peuensent: Tepexosa M.A. — nipenoiaBaTesnb BeICIIEN

KBaIMPUKAIMOHHOM KaTeropuu [IpodeccnoHalbHO-TIEaroruueckoro KoJuiemKa
CI'TY umenu I'arapuna [0.A.



1. HACIHOPT PABOYEM ITPOI'PAMMbI YYEBHOM JUCHUIT/INHBbI
«MareMaTHKa»

1.1. Ob6aacTh NpUMEHEHUA NPOTPAMMBbI

PabGouast nmporpamma y4yeOHOW IUCHMIUIMHBI «MartemaTuKay SIBISETCS YacThIO
MporpaMMbl MOJATOTOBKM CHEUANIUCTOB cpeaHero 3BeHa (manee — IIIICC3) B
cootBerctBUM ¢ PI'OC CIIO mo cneumansHocTH 09.02.07 «HbOpManioHHbIE
CUCTEMBI U POTPAMMUPOBAHUEY.

1.2. Mecrto yueOHO# nucuuiuinHabl B cTpykrype IHHIICC3
VYyeOnast pucuuruimHa «MaTeMaTruka) BXOJIUT B 0011e00pa30BaTebHBIN UK
IIICC3.

1.3. Iesu u TpeGOBaHUS K Pe3yJdbTATAM OCBOCHMS M CIUTIHHBI

Conepxanue mporpaMMbl y4eOHOM IUCHMIUIMHBI «MaTeMaThka» HampaBIeHO
Ha JIOCTUKEHUE CIEIYIOUX HeJIei:

—  obOecrieueHue C(HOPMUPOBAHHOCTH TNPEACTABICHUM O  COIIMAJIBHBIX,
KYJIbTYPHBIX U HCTOPHUYECKHUX (DAKTOpax CTAHOBIICHUS MATECMAaTHKU;

—  oOecrieueHue CcGHOPMHUPOBAHHOCTH JIOTMYECKOTO, aJITOPUTMHYECKOTO M
MaTEMaTUYECKOTO MBIILICHNUS,

— obecrieueHne CcHOPMUPOBAHHOCTH YMEHHUA TPUMEHSTh MOJIYYCHHBIC
3HAHMS TIPU PEIICHUH Pa3IMYHBIX 33]1a4;

—  oOecrieueHue cQOPMUPOBAHHOCTH TIPEJICTABICHUA O MAaTeMaTHKE Kak
4acTH OOIIEYEIOBEYECKON KYJIbTYPhl, YHUBEPCATHHOM SI3bIKE HAYKHU, MO3BOJISIONIEM
OIMKCHIBATh U U3YUYaTh PEAIbHBIC TTPOLIECCHI U SIBJICHUSI.

W3ydeHne NUCUUIUIMHBI HAallpaBlieHO HAa (OPMUPOBAHUE OOIIMX KOMIIETEHIIUNA:

OK 01. Bribupats criocoObl pemieHus 3aad npohecCUOHANbHON AEATEIbHOCTH
IIPUMEHUTENIHO K PA3JIMYHBIM KOHTEKCTaM.

OK 02. MHcnonp3oBaTb COBpPEMEHHBIE CpPEACTBA IIOMCKA, AaHauu3a U
UHTEpHpeTauuy UHGOpMaUUu U HHPOPMALMOHHBIE TEXHOJOTUHU JJSl BBINOJIHEHUS
3a/1a4 IpoPeCCHOHATBHOM IeSITEIbHOCTH.

OK 03. IlmanupoBaTh M peann30BBIBATH COOCTBEHHOE MPO(ECCUOHANBHOE U
JUYHOCTHOE pPa3BUTHE, MPEANPUHUMATENIBCKYIO JEATEIbHOCTh B MPOQECCHOHATBHOM
cepe, HCNONB30BATh 3HAHUS 10 (PUHAHCOBOW TIPAaMOTHOCTH B  Pa3IUYHBIX
KU3HEHHBIX CUTYalLHSIX.

OK 04. D¢ dexTrBHO B3aMMOIEHCTBOBATH U pabOTaTh B KOJUIEKTUBE U KOMaH/IE.

OK 05. OcywmectBisiTh YCTHYI0O M TNHCBMEHHYIH KOMMYHHUKAIIMIO Ha
rocyapctBeHHoM si3bike Poccuiickoit @egepauuu ¢ y4eToM OCOOEHHOCTEU
COLIMATIBHOT'O U KYJITYPHOT'O KOHTEKCTA.

OK 06. IIpossBasATh rpakIaHCKO-NATPUOTUYECKYIO MTO3ULINIO, JEMOHCTPUPOBATH
OCO3HAHHOE MOBEJCHUE Ha OCHOBE TPAJUIIMOHHBIX OOIEUEIOBEUECKUX [IEHHOCTEH, B
TOM 4YHCJE€ C YYE€TOM TapMOHHU3ALMH MEXKHALUMOHAIBHBIX W MEXPEIUTHO3HbBIX
OTHOLIECHM, TPUMEHATH CTAHIAPThl aHTUKOPPYILIUOHHOI'O TOBEACHMS.

OK 07. ConericTBoBaThH COXPaHEHHUIO OKPY’Karonien cpensl,



pecypcocOepekeHHI0, MPUMEHATh 3HaHWA 00 W3MEHEHMM KIMMAaTa, MPUHIUIIBI
OepexITMBOTO MPOU3BOACTBA, YH(PEKTUBHO NEHCTBOBATH B YPE3BhIUAWHBIX CUTYAIIHSIX.

B pesynbTare ocBOCHUS AUCIMIUIMHBI O0YYAIOIIHICS JOHKEH 3HATh:

—  METOJbI JIOKAa3aTeNbCTB, AJITOPUTMBI PEIICHUS 3a/1a4;

—  ONpeneleHHs, aKCHOMBbI M TEOPEMbI, MPUMEHITh WX, MPOBOIUTH
JOKa3aTeNbHbIC PACCYXACHUS B XOJIE PEIICHHS 3a/1a4;

— TIOHATUS  CTENEHb  4YHWCla, Jiorapudm  Yucia;  parroHabHEIE,
HUppalMOHAIbHBIC, MOKa3aTeIIbHbIE, CTETICHHEIE, JorapupMUYECKUE,
TPUTOHOMETPHYCCKUE YpPaBHCHHSI HM HEPABCHCTBA, WX CHUCTEMbI; (DYHKIIHS,
HeTpepbiBHAs (DYHKIUS, TPOW3BOAHAS, TEepBOOOpa3Has, ONpEIeICHHBIA HHTETpal;
panpioHanbHasE ~ (QYHKIWS, T[OKa3aTenbHas  (YHKIUSA, CTCTNCHHAas  (QYHKIHS,
norapudmMuyeckast yHKIs, TPUroHOMeTprudeckue QyHKIMM, 0OpaTHbie QyHKIINU;

—  TIOHATHUS TOYKA, MPsAMasi, TIOCKOCTh, MPOCTPAHCTBO, IBYTPAHHBIA yTOI,
CKPENIMBAIONINECS TPSAMbIC, MAPALUICTHPHOCTh W TEPICHAUKYISIPHOCTh TMPSMBIX WU
MJIOCKOCTEH, Yrojd MEXAYy MPSMBIMH, YTOJT MEXIYy MPSMON M TUIOCKOCTBIO, YTOJI
MEXIY TUIOCKOCTSMH, PACCTOSHHE OT TOYKH JO IIJIOCKOCTH, PACCTOSHUE MEXKTY
MPSAMBIMH, PACCTOSTHUE MEXKIY IJIOCKOCTSIMHU; YMEHHE HCITOJIB30BATh MPU PEIICHUN
3alad M3ydeHHbIE (AKTBI M TEOPEeMbl IUIAHWUMETPUH; MHOTOTPAaHHUK, CCUCHHE
MHOTOTpaHHHKa, Ky0, mapajulesieluIie]l, mpu3Ma, MmupaMujia, Gurypa u moBepXHOCTh
BpallleHus1, WIMHIP, KOHYC, map, chepa, ceueHus: QPUrypbl BpalmeHus, MI0CKOCTb,
Kacaromasicss chepsl, MUIUHApPA, KOHYCa, IUIOMAAh IMOBEPXHOCTH IMHPAMUJIBI,
OpU3Mbl, KOHYycCa, HUIWHApPA, IJIOmaas cdepbl, o0beM Kyba, NPSIMOYTOJIBHOTO
napajienenuneaa, MupaMubl, TPU3MBbI, [IIIHH]IPA, KOHYCAa, 1apa;

—  TIOHSTHS JABWKEHHUE B MIPOCTPAHCTBE, MOI00HBIE (PUTYpPHI B TIPOCTPAHCTRBE;
NpSMOYTOJIbHASL CHCTEMa KOOPJMHAT, KOOPIWHATHI TOYKH, BEKTOp, KOOPIMHATHI
BEKTOpa, CKaJsIpHOE TMPOMU3BEICHUE, YroJ MEXKIy BEKTOpaMH, CyMMa BEKTOpOB,
IPOM3BEACHUE BEKTOPA HA YUCIIO.

B pe3ynbrate 0ocBOEHUS AUCHUIUIMHBI 00yUYaIOIIUICS T0JKEH YMeTh:

—  BBINOJHATH BBIYMCIICHHE 3HAYEHUH U OpeoOpa3oBaHUs BBIPAKEHHUH CO
CTEIEHSIMU U jjorapudmamu, mpeodpa3oBaHusl IPOOHO-PALIMOHATIBHBIX BHIPAKEHUH;

—  HAXOJUTh MPOU3BOAHBIC dJIEMEHTAPHBIX (DYHKIIMM, UCTIOIb3YS CIIPABOYHbBIC
MaTepHabl;

—  HUCCleNoBaThb B IMPOCTEHMIIMX ciydasX (YHKIMM Ha MOHOTOHHOCTb,
HaXOJIUTh HAaNOOJIbIINE U HAUMEHBIINE 3HAUEHUS (QYHKIINIA;

— CcTpouTh TrpaduKM MHOTOWIEHOB C  HCIOJb30BaHHEM  ammapara
MaTEMaTU4YECKOI0 aHaJIn3a;

—  OPUMEHSTH IPOU3BOJHYIO NP PEIICHUH 3a/1a4 Ha JIBHXKCHHUE;

—  pemath MNPaKTUKO-OPUEHTUPOBAHHBbIC 3a7aud Ha HAWOOJbIIUME U
HaMMEHBIIME 3HAUYEHNS, HA HAXOKIEHUE IIyTH, CKOPOCTH U YCKOPEHMS;

—  CTpouTh TpadUKu H3YyYEHHBIX (DPYHKIMH, HCIONB30BaTh Tpaduku mpu
M3YYEHUU MPOILIECCOB W 3aBUCHMOCTEH, MPHU PEHICHUM 3a/ay U3 JPYruX Y4eOHBIX
NPEeIMETOB U 3aJlay U3 pealibHON KU3HU;



—  BbIpaxkatb popMyJaMu 3aBUCUMOCTH MEXy BEIUUYMHAMU,

—  pemaTh TEKCTOBBIE 3aJa4d Pa3HbIX TUIIOB (B TOM YHCIIE€ HA IPOLICHTHI,
JI0JIX ¥ YacTH, Ha JBIKEHUE, pabOTy, CTOUMOCTh TOBApOB U yCIYT, HAJIOTH, 3a/1a4u
13 00JIaCTH YIIPABJICHHS JIUYHBIMHU M CEMEHHBIMU (PHHAHCAMMU);

—  COCTaBJISITh BBIPAXKECHUSA, YPABHEHHs, HEPABEHCTBA M MX CHUCTEMBI MO
YCIOBHUKO  33Jayd,  MCCIEHOBATh  IIOJIyYEHHOE  pPEUIEHWE W OLICHUBATh
IPaBAONOA00HOCTh PE3yJIbTATOB;

—  OLICHMBATh pa3MepPbl 00BEKTOB OKPYKAIOIIETO MUPA;

—  H“300pakaTh MHOTOTPAHHUKU U TOBEPXHOCTH BpalEHUS, UX CEYEHUS OT
PYKH, C IIOMOIIBK YEPTEKHBIX MHCTPYMEHTOB U JJIEKTPOHHBIX CPEJICTB; YMEHUE
pacrno3HaBaTb CUMMETPUIO B IPOCTPAHCTBE; YMEHUE pACHO3HABATH IIPABUIIbHBIC
MHOTOI'PaHHHUKHY;

—  HaxXOJuTh C TOMOIIBID HU3YUYEHHBIX (HOPMYNT KOOPAUHATHI CEPEIUHBI
OTpPE3Ka, PACCTOSIHUE MEXKIY ABYMS TOUKAMM;

—  BBIYHCIATh T€OMETPUYECKUE BEJIUYMHBI (JIJIMHA, YTOJI, TUIOMIAb, OOBEM,
TJIOMIAh TIOBEPXHOCTH ), MUCTIONB3YS U3yYCHHBIC (DOPMYITBI K METOJIBI.

1.4. KoiuuyecTBO 4acoB Ha OCBOCHHE MPOrPaMMbI M CHUIIJIMHBI
MaxkcumanbHON yueOHOUM Harpy3ku oOyuatomerocs — 308 4acoB, B TOM 4YHCIIE:
00s13aTebHON ayAUTOPHOM ydeOHOM Harpy3ku oOydaromerocss 290 4acos;
MPOMEKYTOUYHAs aTTecTanus 6 4acos;

KOHCYJbTaluu 12 yacos.



2. CTPYKTYPA M COJAEPXAHUE YUYEBHOM JUCIUILIAHBI

2.1. O0beM y4eOHOI TMCUMINIMHBI M BUAbI Y4e0HOil padoThl

s O0bem

Bup yueOHo# padoThI
4acoB
O0bem 00pa3oBaTe/IbHON NPOrPaMMBbI 308
B TOM YHMCJIE!
TEOPETUYECKOE 00yUCHHE 168
NPAKTUYECKUE 3aHATHSI, B TOM 4Kciie B popme 122
MPAKTUYECKOU

MOJATOTOBKHU
caMocCTosITeNIbHas paboTa 0
KOHCYJIbTallUH 12
IPOMEXKYTOUYHasl aTTecTalus B (opme 3K3aMeHa 6




2.2. TemaTruyeckuii VIaH U coaepxkanue yueOHoi gucuumiauabl O/1.11 «MaTtemaTuka»

HaumeHnoBaHnue pa3iesioB Conep:xanue y4eOHOTo MaTepuaJa, JJadopaTopHbie padoThl O0bém B Koawbl YueoHo-
U TeM U MPpaKTHYecKHe 3aHATHS, CAMOCTOsITeJIbHAsA padoTa qacax KOMIIeTEeHIIUI, | MeToanYecKoe
00y4arouuxcs, Kypcoasi pa6ora (IpoeKr) ¢popMupoBanuio | odecrneyeHue
KOTOPBIX
Crocoo0cTByeT
3JIeMeHT
NpOrpamMmbl
1 2 3 4 5
PA3JIEJI 1. 8
HNOBTOPEHMUE KYPCA
MATEMATHUKHN
OCHOBHOW HIKOJIbI
Tema 1.1. Conep:kanue y4e0OHOro MaTepuaa 2 OK 01 - OK 07 1,2,3
Leab u 3anauun bazoBble 3HaHUS U YMEHHS IO MaTeMaTHKe B MPOQEeCCHOHANBHON U
MaTeMaTUKHU NPpH B [TOBCE/IHEBHOM JI€ITEIHLHOCTH.
OCBOCHUM
CIeNHAIbHOCTH
Tema 1.2. IIpakTH4Yeckoe 3aHATHE 4 OK 01 - OK 07 1,2,3
Yucsia 1 BBIYUCICHHS. JleicTBUS HaJ MOJIOKUTEIbHBIMH W OTPULIATEIIBHBIMU YHCIIAMH,
Bobipa:kenust n OOBIKHOBEHHBIMH U JICCATUYHBIMU JIPOOSMH.
npeodpa3oBaHus [eiicTBus co cTeneHsMu, (OpMyJIbl COKPAILIEHHOI'O YMHOKEHHUS.
Tema 1.3. [TpocTeie MPOLIEHTHI, pa3HbIe CIIOCOOBI WX BhIUUCICHUS. CIIOXKHBIC
IIpoueHTHBIE MPOLIECHTHI.
BbIYHCJIEHUS
Tema 1.4. [IpakTnyeckoe 3aHATHE 2 OK 01 — OK 07 1,2,3

YpaBHenus u
HepPaBeHCTBA

Jluneitnble, KBaApaTHbIC, JApPOOHO-TMHEHHbIE ypaBHEHHS U

HCPaBCHCTBA.




Tema 1.5.
Cucrembl ypaBHeHUI 1
HEPaBeHCTB
Tema 1.6.
BxoaHoii KOHTPOJIb

CriocoObl  pemieHust CHCTEM JMHEWHBIX YypaBHEHUH. Pemenue
CUCTEM HEJMHEMHBIX YPaBHEHUH, CUCTEM HEPABEHCTB.
IIpakTH4yeckoe 3aHATHE

Borunicnenuss u npeoOpazoBaHus. YpaBHEHHS U HEpPaBEHCTBA.
I'eomeTpus Ha IIOCKOCTH.

PA3JIEJI 2. 24
MNPAMBIE U
IJIOCKOCTU B
MMPOCTPAHCTBE
Tema 2.1. Conep:kanue y4e0HOro MaTepuaa 4 OK 01, OK 03, 1,2
OcHOBHbIC IOHATHA IIpenmer crepeomerpun. OCHOBHBIE MOHATHA (TOUYKa, MpsMasd, OK 04, OK 07
CTepeoMeTPHH. IUIOCKOCTb, MPOCTPAHCTBO). OCHOBHBIE AKCUOMBI CTEPEOMETPHH.
Pacnonoxenue npsimbix M | [lepecekaromuecs, napajielbHble U CKpEIIUBAIOIIMECS MpsSMBIE.
IJIOCKOCTeI IIpu3Hak M CBOMCTBO CKpeIIMBAIOMIUXCS HOpAMBIX. OCHOBHBIE
IPOCTPAaHCTBEHHBIE (PUTYPHI.
Tema 2.2. Conep:xaHue yueOHOro MaTepuasa 6 OK 01, OK 03, 1,2
IMapajsienbHOCTH [TapannensHple mpsMas M IulockocTb. Omnpenenenue. IlpusHak. OK 04, OK 07
NPAMBIX, IPAMON H CpoiictBa (c gokaszaTtenbcTBOM). [lapamnenbHble IIOCKOCTH.
IUIOCKOCTH, IJIockocTel | Onpenenenue. Ilpusnak. CpoiictBa (C  J10Ka3aTEIBCTBOM).
Terpasnp m ero asnementsl. [lapamnenenunen u €ro 3JIEMEHTHI.
CaoiicTBa MIPOTUBOIIOI0KHBIX rpaHeu 51 JyaroHanen
napaiesienunea.
[IpakTnyeckoe 3aHATHE 2 OK 01, OK 03, 1,2
[Toctpoenue ceuenuii. Pemenue 3amay. OK 04, OK 07
Tema 2.3. Conep:xxanue y4eOHOro MaTepuaJa 4 OK 01, OK 03, 1,2
IlepneHauKyIApHOCTH [lepnieHauKyIsIpHBIE TIPSIMBIE. [TapannenbHble npsiMbIE, OK 04, OK 07
NPSIMBIX, IPSIMOH U NEepIEHANKYIAPHBIE K TUIOCKOCTH. [IpH3HaK MepneHIuKyISpHOCTH
IVIOCKOCTH, IVIOCKOCTEH | MPAMOM U TUIOCKOCTH. Jl0Ka3aTenbCTBO.
IIpakTnyeckoe 3aHsATHE 2 OK 01, OK 03, 1,2




[lepnenaukynsip M HakioHHas. [lepneHAMKYJISpPHBIE MIOCKOCTH. OK 04, OK 07
IIpu3Hak nepneHAMKyJISIPHOCTH IUIOCKOCTEN. Jl0Ka3aTenbCTBO.
PaccrosiHusa B mpocTpaHCTBeE.
Tema 2.4. Conep:kanue y4e0HOro MaTepuaa 4 OK 01, OK 03, 1,2
Teopema o Tpex Teopema o Tpex neprneHauKysapax. JlokazarenbcTBO. YTOI MEXKIY OK 04, OK 07
nepneHAnKYJsipax MPSIMOYN U TNIOCKOCTBIO. YTOJ MEXKIY TIOCKOCTSIMHU.
Tema 2.5. [MpakTnyeckoe 3aHsATHE 2 OK 01, OK 03, 1,2
Pemienne 3agau. [Ipsimble | PacnionoskeHue mpsIMBIX M IUIOCKOCTEM B IPOCTPAHCTBE. OK 04, OK 07
U IUVIOCKOCTH B [lepneHIUKYISIPHOCTh U MapajuIEIbHOCTh HPSAMBIX U IUIOCKOCTEH.
NPOCTPAHCTBE CkpemuBaronyecs npsiMble.
PA3JEJ 3. 18
KOOPAUHATHBI N
BEKTOPbBI
Tema 3.1. Conep:xxanue yueOHOro MaTepuasia 6 OK 02, OK 03, 1,2
JlexkapToOBBI JlexapToBbl KOOpAMHATHI B NpocTpaHcTBe. IIpocTeiine 3agaun B OK 04, OK 07
KOOPAMHATHI B KoopauHatax. PaccrosiHue Mexmy ABYMs TOYKaMH, KOOPAMHATHI
NPOCTPAHCTBe. CepeuHbI OTpE3Ka.
Paccrosinue mexay IIpakTnyeckoe 3aHsATHE 2 OK 02, OK 03, 1,2
ABYMS TOYKaMM. JlekapToBBI KOOpJMHATHI B MpocTpaHcTBe. [Ipocreitmue 3amauu B OK 04, OK 07
Koopaunatsel cepeaunbl KoopauHarax. PaccrosHue Mexay ABYMs TOYKaMH, KOOPAMHATHI
oTpe3Ka CepeIuHbI OTpe3Ka.
Tema 3.2. Conep:xxanue y4eOHOro MaTepuaJia 6 OK 02, OK 03, 1,2
BexTopsl B Bektopsl B mpoctpaHcTBe. ClOKE€HHWE M BBIYMTAHHUE BEKTOPOB. OK 04, OK 07
NPOCTPAHCTBE. YIoJ1 YMHOXKEHHE BEKTOpa Ha 4uciao. KoMIuiaHapHble BEKTOPBHI.
MEK1y BEeKTOPaMH. CkansipHO€ IPOU3BEIEHUE BEKTOPOB.
CkansipHoe IIpakTnyeckoe 3aHsATHE 2 OK 02, OK 03, 1,2
NMpOou3BeeHUe BEKTOPOB PaznoxxeHue BekTOpa MO TPEM HEKOMIUIAHAPHBIM BEKTOPAM. OK 04, OK 07

Koopaunatel BekTOpa, CKajdsipHOE TMPOU3BEICHHE BEKTOPOB B
KOOpJMHATAX, YroJl MEXIy BEKTOpaMH, Yroi MEXIy MpsSMoi u
IUIOCKOCTBIO, YTOJI MEK/Y IJIOCKOCTSMU. Y paBHEHHUE IIIOCKOCTH.




Tema 3.3. IIpakTH4yeckoe 3aHsATHE 2 OK 02, OK 03, 1,2
Pemenne 3axau. JlekapToBbl ~ KOOpPAMHATBL B IIPOCTPaHCTBE. BekTopel B OK 04, OK 07
Koopaunatel u npoctpancTBe. CIOKEHHE W BBIYUTAHHE BEKTOPOB. YMHOXCHHE

BEKTOPBI BekTOopa Ha uyucio. KomiutaHapHsle BekTopbl. CkansipHOe

MPOU3BE/IEHNE BEKTOpOB. Pa3znoxeHuWe BeKTopa MO TpeM
HEKOMIUIaHApHBIM BekTopaM. [IpocTeimue 3a1a4m B KOOpANHATaX.
Koopaunatsl BekTOpa, pacCTOSHUE MEXAY TOUKaMH, KOOPIAMHATHI
CepeIuHbl OTpE3Ka, CKaJsIpHOE IPOU3BEJCHHE BEKTOPOB B
KOOpJIMHATAX, YroJl MEXAy BEKTOpaMH, YTOoJ MEXIy MNpsSMOM H
IJIOCKOCTBIO, YTOJI MEXKTY IMJIOCKOCTSAMHU.
PA3JIEJI 4. 50
OCHOBBI
TPUT'OHOMETPHUUN.
TPUTOHOMETPHUYEC-
KHE ®YHKIINU
Tema 4.1. Conep:xxaHue y4eOHOro MaTepuasa 6 OK 01 - OK 07 1,2,3
Tpuronomerpuveckue Pannannas mepa yrina. [ToBopoT TOUKH BOKPYT Hayanga KOOpPJMHAT.
¢pyHKIMHI 3HAaKU CHHYyCa, KOCHHYCa, TAHT€HCAa U KOTaHTEHCa M0 YETBEPTSIM.
NPOU3BOJILHOIO YIJIa, 3aBUCHUMOCTB MEX]Ly CHHYCOM, KOCUHYCOM, TAHT€HCOM U
yuciaa. Paguannas u KOTaHT'€HCOM OJIHOTO U Toro ke yria. OrmnpeneneHue CHHYca,
rpaaycHasi Mmepa yrJja KOCHHYCa, TAaHT€HCa M KOTaHTeHCa.
Tema 4.2. Copaepxxanue yueOHOTro MaTepuaJia 4 OK 01 - OK 07 1,2,3
OcHOBHBIE Tpuronomerpuueckue ToxaectBa. CHHYC, KOCHHYC, TaHICHC H
TPUTOHOMETpPHYeCKHUe KOTAHT'€HC YTJIOB O U - 0. DOpMyJIbI IPUBEACHUS.
TOKAECTBA.
®opmyibl NpUBeIeHUSs
Tema 4.3. Conep:xxanue yueOHOro MaTepuasia 6 OK 01 - OK 07 1,2,3

Cunyc, KOCHHYC,
TAHTE€HC CYMMBI H

CyMMa u pazHOCTBh cuHyCcOB. CyMMa M pa3HOCTb KOCUHYCOB. CHUHYC
W KOCHHYC JBOMHOro yria. Popmysbl NOJOBUHHOIO YTJIA.




Pa3HOCTH JBYX YIJIOB.
Cunyc 1 KOCHHYC
JABOMHOIO yrJia.
®opMyJibl 10JJOBUHHOTO

[IpeoOpa3oBanusi CyMMBI TPUTOHOMETPUYECKHX (DyHKIHMA B
NPOM3BEACHUE W  TPOU3BENEHHS B CyMMy. BvIpaxkeHue
TPUTOHOMETPHYECKMX (YHKIUHA Yepe3 TaHTEHC ITOJIOBHHHOTO
apryMeHTa.

yria [IpeoOpa3oBanus MPOCTEHIINX TPUTOHOMETPUUECKHUX BbIPAXKEHHIA.
IIpakTnyeckoe 3aHATHE OK 01 - OK 07 1,2,3
ITpeoOpa3oBaHus NpOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKECHHH.
Tema 4.4. Copaepxxanue yueOHOTro MmaTepuaJia OK 01 - OK 07 1,2,3
DyHKIUH, X CBOHCTBA. OO6nacte omnpeneneHUs ¥ MHOXECTBO 3HAUCHUH  (yHKIIHH.
Cnoco0bl 3ananus YérHoCTh, HEUETHOCTh, NEPUOANYHOCTh (yHKIUH. CrocoOb!
$yHkumit 3a7aHus (OyHKITHHA.
IIpakTnyeckoe 3aHsATHE OK 01 - OK 07 1,2,3
OO6nacTh ompeneneHds W MHOXKECTBO 3HAUeHUH (QyHKIUH.
YérHoCTh, HEUETHOCTb, NEepUOANUHOCTh (yHKIHMI. CrocoOsl
3a1aHust PyHKITUH.
Tema 4.5. Conep:xanue y4eOHOro MaTepuasa OK 01 - OK 07 1,2,3
Tpuronomerpnueckne Ob6nactp OIIpEETICHUS u MHOKECTBO 3HaYEHUN
(yHKIUH, NX CBOIICTBA TPUTOHOMETPUYECKUX (byHKIUH. YeETtHOCTS, HEYETHOCTB,
U rpa¢guku NEPUOIMIHOCTD TPUTOHOMETPUIECKUX (PYHKIIUH.
Tema 4.6. IIpakTnyeckoe 3aHsATHE OK 01 — OK 07 1,2,3
IIpeodpa3oBanue CxaTue U pacTskeHue rpaukoB TPUTOHOMETPUYECKUX (DYHKIUH.
rpa)uKoB ITpeoOpa3oBanue rpaduKoB TPUTOHOMETPUUECKUX (DYHKIIHH.
TPUTOHOMETPUYECKUX
byHxumi
Tema 4.7. Conep:xxanue y4eOHOro MaTepHuaJa OK 01 - OK 07 1,2,3
Oo0paTHbIe OOpatHble TpuroHomerpuueckue ¢yHkuuu. HMx cBoiictBa u
TPUTOHOMETPHYECKHe rpaduKu.
GyHkunn
Tema 4.8. Conep:xxaHue yueOHOro MaTepuasa OK 01 - OK 07 1,2,3
Tpuronomerpuveckue YpaBHeHHE cos X = a. YpaBHEHHUE Sin X = a. YpaBHEHHE tg X = a,




YPaBHEHUS U

ctgx =a.

HEePaBEeHCTBA
IIpakTH4yeckoe 3aHsATHE 2 OK 01 - OK 07 1,2,3
Pemienne TpUrOHOMETPUYECKHX YpPABHEHUM OCHOBHBIX THIIOB:
MPOCTEHUIINE TPUTOHOMETPHUYECKUE YPAaBHEHHS, CBOIAIIMECS K
KBaJpaTHbIM,  pEIIAEMbIE  pa3JIOKEHUEM  HA  MHOXKUTEIH,
OJTHOPOJIHBIE.
[Ipocreiimme TPUrOHOMETPUYECKUE HEPABEHCTBA.
Tema 4.9. Copaepxxanue yueOHOTo MaTepuaJia 4 OK 01 - OK 07 1,2,3
Cucremsl Cucrembl MPOCTEUIINX TPUTOHOMETPUUECKUX YPAaBHEHUH.
TPUTOHOMETPHYECKHX
ypPaBHEHU
Tema 4.10. [IpakTnyeckoe 3aHsATHE 2 OK 01 - OK 07 1,2,3
Pemenue 3axau. [IpeobpazoBanre TPUTOHOMETPUUYECKUX BBIpOKCHUH. PereHue
OcHoBBI TPUTOHOMETPUYECKUX YPABHCHHN M HEPABEHCTB B TOM YHCIE C
TPUTOHOMETPHH. UCIIOJIb30BAaHUEM CBOMCTB (DYHKIIUH.
Tpuronomerpuyeckue
bynxuun
PA3EJI S. 10
KOMIIVIEKCHBIE
YUCJIA
Tema 5.1. Conep:xxaHue yueOHOro MaTepuasa 7 OK 01 - OK 07 1,2
KoMmiuiekcHble yucia [Tonsitne xomruiekcHOTO uwncia. CoONpsKEHHbIE KOMIUICKCHBIC
YHCIIa, MOJYJIb U apryMEHT KOMIUIEKCHOro uucia. @opma 3anucu
KOMIUIEKCHOTO u4Hncia (TeoMeTpuYecKas, TPUTOHOMETpHUUIecKas,
anreOpanveckas).
IIpakTH4yeckoe 3aHATHE 1 OK 01 - OK 07 1,2
ApudmeTrndeckne eiCTBUS ¢ KOMIUIEKCHBIMU YHCIIAMHU.
Tema 5.2. [MpakTnyeckoe 3aHsATHE 2 OK 01 - OK 07 1,2

IlpumeHenue

Brimmonnenue pacdyceToB € IIOMOIIBIO KOMILICKCHBIX  YHCCI.




KOMIINICKCHBIX YHCEJI

HpI/IMepr HCIIOJB30BaHHUA KOMIIJIICKCHBIX YHCCII.

PA3JAEJI 6. 38
MNPOU3BOJHASA
®YHKIUU, EE
IHNPUMEHEHUME
Tema 6.1. Conep:xanue y4eOHOro MaTepuasa 2 OK 01 - OK 07 1,2,3
ITonsiTue MpoOU3BOIHOM. OmnpeneneHre YMCIOBOW TMOCIEIOBATEIBHOCTH M CIIOCOOBI ee
@®opMyJibl U IPABUJIA 3a/1aHMUsL. CaoiicTBa YHCIIOBBIX MIOCJIE0BATEIBHOCTEN.
auddepeHuupoBanus Omnpenenenue npezaena nocienoparensHoctu. [Ipenen GpyHkuun Ha
o0eckoneuHoctu. llpenen ¢ynkmuu B Touke. [IpupamieHue
aprymenTta. [lpupamenue ¢GyHKIUU. AJTOPUTM  OTBICKAHUS
IIPOU3BOAHOM.
IIpakTH4eckoe 3aHsATHE 2 OK 01 - OK 07 1,2,3
Brruucnenue MIpeIeIioB MOCJIEI0BATEIbHOCTEMN. 3anauu,
MIPUBOISIIIINE K IOHATHIO MIPOU3BOAHOM. Onpenenenue
MIPOU3BOJIHOM.
Tema 6.2. Copaepxxanue yueOHOTro MmaTepuaJia 4 OK 01 - OK 07 1,2,3
IIponsBoaHbIe CyMMBI, ®opmyisl quddepentmporanus. [Ipasuna nupdepeHnupoBaHms.
pa3HocTH, IIpakTH4yeckoe 3aHsATHE 2 OK 01 - OK 07 1,2,3
Nnpou3BeIeHusl, dopmynsl guddepenuupoBanus. [Ipasuna nuddepeHmpoBanus.
YaCTHOI0
Tema 6.3. Conep:kanue y4e0OHOIro MaTepuaa 4 OK 01 - OK 07 1,2,3
IIpousBoaHbIe Onpenenenue CII0KHOM byHKIHIN. [IpownsBogHas
TPUTOHOMETPHYECKHX TpUTrOHOMETpHUecKUX QyHKIH. [Ipon3BoaHas ClI0XHON QYHKITHH.
¢ynkumi. Ilponssoanas | [IpakTuyeckoe 3aHATHE 2 OK 01 - OK 07 1,2,3
CJI0KHOHM (pyHKIMHU Omnpenenenne CJI0’)KHOH GbyHKIMH. IIpounsBoaHas
Tpuronomerpuyeckux ¢pyHkuuid. [Ipon3BoaHas Cl0XHON (HYHKIHH.
Tema 6.4. Conep:xxaHue yueOHOro MaTepuasa 2 OK 01 - OK 07 1,2,3
Iousitue o [lonsstTue HempepbiBHOW  (QyHkumuu. CBolcTBa HENpepbhIBHON

HeNnpepbIBHOCTH

GYHKIIH. Cssi3b MEXIY HENPEPHIBHOCTHIO u




(pynxuun. Meroa

maddepeHnnpyeMoCThI0 (YHKIIUU B TOUKE.

HHTEPBAJIOB IIpakTnyeckoe 3aHsATHE OK 01 — OK 07 1,2,3
ANTOpUTM peleH!s] HEpaBEHCTB METOJJOM HHTEPBAJIOB.
Tema 6.5. Copepxxanue y4eOHOro MmarepuaJia OK 01 - OK 07 1,2,3
I'eomerpuueckuii u 'eomeTpuueckuii  CMBICT IPOU3BOJHONW (PYHKIIMHM —  YIJIOBOM
(puznyecknii cMbICT kodpduuueHT KacarenbHOW K Trpaduky GYHKIMH B TOUKE.
NMPOM3BOIHOM YpaBHEeHHE KacaTenbHOU K TpaduKy QyHKIUH.
IIpakTH4yeckoe 3aHsATHE OK 01 - OK 07 1,2,3
AJNTOPUTM COCTaBIICHHS YpaBHEHHUS KacaTelbHOH K Trpaduky
byskmmnn y=f(x).
TeMma 6.6. [IpakTnyeckoe 3aHATHE OK 01 - OK 07 1,2,3
Pu3nyecKkHii CMbIC dusnueckuil (MeXaHMYECKUIT) CMBICI IPOU3BOIHOW — MIHOBEHHas
NPOU3BOJHOH B CKOPOCTb B MOMEHT BpeMeHHU t: v =S’ (t).
npogdeccHoHAIBHBIX
3ajavyax
Tema 6.7. Conep:xxanue yueOHOro MaTepuasa OK 01 - OK 07 1,2,3
MoHOTOHHOCTH Bospacranue u yobiBaHue (yHKINH, COOTBETCTBHE BO3PACTAHUS H
¢pynxuun. Toukn yObIBaHUsl (YHKIMM 3HAKYy Mpou3BogHOW. [loHsTe mpousBogHON
JKCTpeMyMa BBICILIETO MOPAJKA, COOTBETCTBUE 3HAKa BTOPOH NPOU3BOAHON
BBITTYKJIOCTH (BOrHYyTOCTH) (yHKIMU Ha otpe3ke. [lonsTue
aCUMITOThL, CcHocoObl uX omnpeneneHus. JpoOHo-TuHEHas
GyHKIHS.
IIpakTH4yeckoe 3aHsATHE OK 01 - OK 07 1,2,3
3amaud Ha MakCUMyM M MHHMMYM. AJITOPUTM HCCIEIOBAaHUS
(GYHKIMHU ¥ TOCTPOEHUS €€ TpaduKa ¢ TOMOIIBIO POU3BOIHOM.
Tema 6.8. Conep:xxanue yueOHOro MaTepuasa OK 01 - OK 07 1,2,3
HccaenoBanue HccnenoBanne (yHKIIMM HAa MOHOTOHHOCTh M TIOCTPOSHHUE
(yHkumii u nocrpoenne rpauKoB.
rpa¢ukos [IpakTnyeckoe 3aHATHE OK 01 — OK 07 1,2,3

I/ICCJ'Ie,Z[OBaHI/Ie (bYHKHI/II/I Ha MOHOTOHHOCTH H IIOCTPOCHHE




rpauKoB.

Tema 6.9. Conep:kanue y4eOHOro MaTepuaa 2 OK 01 - OK 07 1,2,3
Hau6oJb1iee u Haxoxnenne HauOoNbIIEro U HaAMMEHbBIIEro 3Ha4eHWH (QyHKUUH,
HauMeHbIIee 3HAaYeHUs! MOCTPOCHHUE TPapUKOB MHOTOWIEHOB C MCIIOJIb30BAaHUEM aIrmapara
GyHKuHMH MaTEMaTHYECKOTO aHAJIN3A.
Tema 6.10. [IpakTnyeckoe 3aHATHE 2 OK 01 — OK 07 1,2,3
Pemenne 3agau. @opmynel  u  mpaBuna auddepenuupoBanus. MccnempoBaHue
IIpousBoanasi pyHkuuu, | QyHKUMI ¢ moMomIbI0 Ipou3BogHON. Hanbonbiiee n HauMeHbIee
ee IpUMeHeHue 3HaYeHUs! PYHKIIUH.
PA3JIEJ 7. 36
MHOI'OI'PAHHUKH
U TEJIA BPAIIIEHUA
Tema 7.1. Conep:xxanue y4eOHOro MaTepuasa 2 OK 01 - OK 07 1,2
Bepmunsl, pedpa, [Tonstue MHOrorpanHuka. Ero snemenTsl: BepiuHsl, pedpa, rpaHH.
rPaHU MHOTOTPAHHUKA Huaronans. CeueHue. BpIyKkiible 1 HEBBIMYKJIbIE MHOTOI'PAaHHUKH.
Tema 7.2. Conep:xaHue y4eOHOro MaTepuaJia 2 OK 01 - OK 07 1,2
IIpusma, ee [onsarue npusmsbl. Ee ocHoBaHus 1 O0KOBbIe rpaHu. BeicoTa
cocraBJjsomue, npu3Msl. [Ipsvas u HakimonHas npusMa. [IpaBunbsHas npusma. Ee
ceuenue. [Ipsimas u CEYCHHE.
NPaBWIbHASA NPU3MbI
Tema 7.3. Conep:xanue y4eOHOro MaTepuasa 2 OK 01 - OK 07 1,2
IMapanuenenunen, Kyo. [Tapannenenunen, CBOWCTBA MNPSAMOYTOJBHOTO NapasuleICIMIIE]a,
Ceuenne Ky0a, Ky0. Ceuenue ky0Oa, napasiesnenumnesa.
napaJjuiesenumnena
Tema 7.4. Conep:xxanue y4eOHOro MaTepuasa 2 OK 01 - OK 07 1,2

IMupamuna, ee
COCTaBJIAIOIIME,
ceyenue. IlpaBuibHas
nMpaMuaa. YcedeHHas
nupamMuaa

[Tupamuna u ee snementhl. Ceuenue nmpamunbl. [lpaBunpHas
npamu/a. Y Ce4eHHasi MUpaMuIa.




Tema 7.5. Conep:xxaHue y4eOHOro MaTepuasa OK 01 - OK 07 1,2
bokoBas u nmoJiHast [Tnomanb GOKOBOH M MOTHON TOBEPXHOCTH IMPU3MBI, TUPAMUJIBL.
NOBEPXHOCTH NPU3MBI,
NMpPaMH/IbI
Tema 7.6. Conep:kanue y4e0OHOro MaTepuaa OK 01 - OK 07 1,2
Cummetpus B KyOe, CuMMmeTpusi OTHOCUTENBHO TOYKHU, MPAMOU, IJIOCKOCTH.
napaJsuiesenuiesne, CummMmertpus B KyOe, mapaienenuresie, npu3Me, NupaMuse.
npusmMe, NUpaMuje
Tema 7.7. IIpakTn4yeckoe 3ansATHE OK 01 - OK 07 1,2
IIpaBuibHbIE IlonsTe mnpaBWIBHOIO MHOroOrpaHHuka. CBOHCTBa NPaBUJIBHBIX
MHOTOTPAHHUKH, HX MHOTOTPaHHHUKOB.
CBOMCTBA
Tema 7.8. Conep:xxaHue yueOHOro MaTepuasa OK 01 - OK 07 1,2
unaunap, ero Hunuaap u ero siaemeHtbl. CedyeHue IMIMHIApa (MapajielbHOe
COCTABJISIIOLIIE. OCHOBaHUIO U ocu). Pa3zBepTka nunuuapa.
CeuyeHue HWINHAPA
Tema 7.9. Conep:xxanue y4eOHOro MaTepuaJia OK 01 - OK 07 1,2
YceyeHHBIN KOHYC. VYceuennslii koHyc. Ero oOpasyroomas u Bbeicota. CeueHue
CeueHnne yceueHHOT 0 YCEUEHHOT' 0 KOHYCa.
KOHYCa
Tema 7.10. Conep:xxanue yueOHOro MaTepuasa OK 01 - OK 07 1,2
lap u cdepa, nx [lap u cdepa. B3zaumHoe pacrnonoxenue cepbl U IIIOCKOCTH.
ceyeHust Ceuenue mapa, cepsbl.
Tema 7.11. Copepxxanue y4eOHOro MmarepuaJia OK 01 - OK 07 1,2
ITonsitue 06 00beme [Tonsatue o6 oObeme Tena. OO0beM Kyba M MPSMOYTOJBHOTO
Tesia. OTHOLICHHE napaenenunena. O6beM NpU3Mbl U LUIUHIIPA.
00beMOB MOJO0HBIX TeJl IIpakTH4yeckoe 3aHATHE OK 01 - OK 07 1,2
OtHomienne 00BEMOB MOAOOHBIX Teil. ['eoMeTpHUecKHil CMBICIT
onpeneauTeNs 3-To mopsiKa.
Tema 7.12. Conep:kanue y4e0HOIro MaTepuaa OK 01 - OK 07 1,2




O0beMbl M NJIOIIAH
MOBEPXHOCTEH TeJl

O6bembl  mupamuabl U KoHyca. OO0bem 1mapa. Ilnomaam
IIOBEPXHOCTEH TEl.

Tema 7.13. IIpakTnyeckoe 3aHsATHE 4 OK 01 - OK 07 1,2
Komonnanun KoMOuHanmmm reoMmeTpudeckux Ted.
MHOTOTPAHHUKOB M TeJI
BpallleHUs
Tema 7.14. [MpakTnyeckoe 3aHsATHE 4 OK 01 - OK 07 1,2
I'eomeTpuueckue Hcnonk3oBaHne KOMOWHAIIMHA MHOTOTPAHHUKOB U TEJl BPAILEHUS B
KOMOMHAIIMM HA IIPAKTHUKO-OPUEHTHPOBAHHBIX 3a]1a4ax
NMpPaKTHKe
Tema 7.15. I[IpakTnyeckoe 3aHsATHE 2 OK 01 - OK 07 1,2
Pemenue 3agau. OO0beMbl W IUIOMIAAM MOBEPXHOCTH MHOTOIPAHHUKOB M Tel
MHOrorpaHHUKHM M TeJla | BpaIICHHUS.
BpallleHUs
PA3JIEJI 8. 10
IHEPBOOBPA3HAMSA
®YHKIUU, EE
HNPUMEHEHUE
Tema 8.1. Conep:xxaHue y4eOHOro MaTepuasa 2 OK 01 - OK 07 1,2,3
IlepBooOpa3nas 3agaya O BOCCTAaHOBJIEHHWM 3aKOHA [IBM)KEHUS IO HW3BECTHOMU
¢pynxuun. llpaBuia ckopocTu. [loHsiTre unrerpupoBanusa. O3HaKOMJIEHHE C MOHITHEM
HAXOKIeHUsI WHTerpajia W TmepBooOpazHor s ¢yHkuumu y=f(x). Tabnuma
1epBo0OPa3HBIX dbopMynl Ui HaxOXACHHsI TepBOOOpa3HbIX. M3yueHue mnpaBuia
BbIUMCIICHUS TepBooOpa3Hoil. Pemienme 3amau  Ha  CBA3b
nepBooOpa3HON M €€ MPOU3BOJIHOM, BBIYHMCICHHUE MEPBOOOpPA3HOM
1T TaHHOU (YHKITUH.
Tema 8.2. Conep:xxanue y4eOHOro MaTepuaJia 2 OK 01 - OK 07 1,2,3
ILnomans Ilonsatne omnpenenéHHoro  uHTerpana. [eomeTpudeckuii U
KPHUBOJIMHEIHOMI bu3MYeCKUl  CMBICIT  ONpeNeleHHOro wuHTerpanma. dopmyna

Tpaneuuu. Popmyia

Hprorona— JleiiOnmma. 3amadyu, TOPUBOIANINE K  TMOHSATHUIO




Hrnrorona — Jleiioauua

OIpeaACIICHHOTO HHTCrpaia - 0 BBIYHUCIICHHUHA IIomaau

KPUBOJIMHEHHOM Tpalelivy, O NEPEMEILEHUH TOUKHU.

Tema 8.3. Conep:xxaHue yueOHOro MaTepuasa 2 OK 01 - OK 07 1,2,3
Heonpenesenubiii u [TonsiTHE OMpPEEIEHHOTO U HEONPEICIIEHHOTO HHTErpaa.
onpeaeeHHbIN
HHTErpajbl
Tema 8.4. Conep:xxanue y4eOHOro MaTepuaJia 2 OK 01 - OK 07 1,2,3
IHonsitue 06 ['eomeTpuyeckuii CMbICI ONPEAECICHHOTO0 UHTETpaIa.
onpeieJIeHHOM
HHTErpaJje Kak
101 AN
KPHUBOJIMHEITHOH
Tpanemuu
Tema 8.5. I[pakTnyeckoe 3aHsATHE 2 OK 01 - OK 07 1,2,3
Pemenue 3agau. [TepBooOpasnas ¢ynknuu. [IpaBuna HaxoxIeHUs TEPBOOOPA3HBIX.
IlepBooOpa3nas Ee npumenenue.
bynkuun, ee
NpUMeHeHHe
PA3JAEJ 9. 18
CTEIIEHU U KOPHMU.
CTEIIEHHAS
OYHKIUA
Tema 9.1. Conep:xxaHue yueOHOro MaTepuasa 2 OK 01, OK 02, 1,2,3
Crenennasi pynkuusi, ee | [loHsiTme KOpHA n-0d CTENEHHM W3 JECUCTBUTEIBHOIO YHCIA. OK 03, OK 04,
CBOMCTBA OyHKIUU Y = n\VX muX cBoiicTBa H rpaduku. CBoOHCTBa KOPHS N- OK 05, OK 07
OM CTEIEHHU.
[MpakTnyeckoe 3aHsATHE 2 OK 01, OK 02, 1,2,3
[lonsiTue KOpHS n-0M CTEMEHW W3 JEUCTBUTEIBHOIO YHUCIHA. OK 03, OK 04,
OyHKIMK y = n\X X cBoiicTBa U rpadukn. CBOMCTBA KOPHS N- OK 05, OK 07

OU CTENEHHU.




Tema 9.2. Conep:xxaHue y4eOHOro MaTepuasa 2 OK 01, OK 02, 1,2,3
IIpeodpa3oBanne [TpeoOpa3oBanue UPPATMOHAIBHBIX BBIPAKCHUH. OK 03, OK 04,
BbIPasKeHN i ¢ KOPHAMU OK 05, OK 07
n-oii creneHu IIpakTnyeckoe 3aHsiTHE 2 OK 01, OK 02, 1,2,3
[IpeobpazoBanue upparmoOHaIbHBIX BEIPAKCHUMN. OK 03, OK 04,
OK 05, OK 07
Tema 9.3. Conep:xxanue y4eOHOro MaTepuaJia 2 OK 01, OK 02, 1,2,3
CBoilicTBa CTENEHH ¢ [lonsiTe crTemeHU C JIOOBIM  pPallMOHABHBIM  TOKa3aTelieM. OK 03, OK 04,
PALMOHAJIBLHBIM M Crenennble (yHKIIMU, UX CBOMCTBA U TPa(UKH. OK 05, OK 07
JelCTBUTEIbLHBIM
NnoKa3arejJsiMu
Tema 9.4. Conep:kanue y4eOHOro MaTepuaa 2 OK 01, OK 02, 1,2,3
Pemenue PaBHOCWJIBHOCTP HMppalMOHAIIBHBIX YpPaBHEHUN W HEPABEHCTB. OK 03, OK 04,
HPPAIMOHAJIBLHBIX MeTo/bl uX pelieHus. OK 05, OK 07
YPaBHEHUIl U [IpakTnyeckoe 3aHATHE 4 OK 01, OK 02, 1,2,3
HEepPaBeHCTB Pemienne uppauvOHaIbHbIX YPABHEHUN U HEPABEHCTB. OK 03, OK 04,
OK 05, OK 07
Tema 9.5. IIpakTnyeckoe 3aHsATHE 2 OK 01, OK 02, 1,2,3
CreneHu U KOpHU. Omnpenenenve creneHHol (QyHkuuu. lcnonb3oBaHue ee CBOMCTB OK 03, OK 04,
Crenennasi pyHkumsi MIpY PEUICHUH YPABHEHUI U HEPABEHCTB. OK 05, OK 07
PA3JIEJI 10. 18
INOKA3ATEJIbHASA
OYHKIUA
Tema 10.1. Conep:xxaHue y4eOHOro MaTepuasa 2 OK 01, OK 02, 1,2,3
IToka3aTeanHan Crenenb ¢ MPOU3BOJBHBIM  JICUCTBUTEIIBHBIM  ITOKa3aTeJIEM. OK 03, OK 04,
(ynkuus, ee cBoiicTBa Omnpenenenue mokaszaTelbHOW (YHKIIMHM, €€ CBOWCTBA M TpaduK. OK 05, OK 07
3HAaKOMCTBO C MPUMEHEHHEM MOKa3aTeIbHON (PYHKITUH.
IIpakTnyeckoe 3aHsATHE 2 OK 01, OK 02, 1,2,3
Pewmenue MOKa3aTeJIbHbIX YpaBHEHUHU (YHKIIMOHATILHO- OK 03, OK 04,
rpa@UIeCcKUM METOIOM. OK 05, OK 07




Tema 10.2. IIpakTnyeckoe 3aHsATHE 8 OK 01, OK 02, 1,2,3
Pemenue PemeHne mnoka3aTenpHbIX YPaBHEHHMM METOIOM YPaBHUBAHMS OK 03, OK 04,
NMOKAa3aTeJbHbBIX okasarejieii, METOI0M OK 05, OK 07
YPaBHEHUI U BBEJICHUS HOBOW NEPEMEHHOH, (YHKIHOHAIHHO-TpahuIecKium
HEPaBEHCTB MeToaoM. Perienre moka3aTenbHBIX HEPABEHCTB
Tema 10.3. Coaep:xxanue y4eOHOro MaTepuasa 2 OK 01, OK 02, 1,2,3
Cucrembl Pemenue cucrem nokasaTeabHbIX YPaBHEHUM. OK 03, OK 04,
noKa3aTeJbHbIX OK 05, OK 07
YPaBHeHuUil [MpakTnyeckoe 3aHATHE 2 OK 01, OK 02, 1,2,3
Pemenue cucrem nokasaTesbHbIX ypPaBHEHUH. OK 03, OK 04,
OK 05, OK 07
Tema 10.4. IIpakTnyeckoe 3aHsATHE 2 OK 01, OK 02, 1,2,3
Pewmenue 3agau. Pemenne mnoka3aTenpHBIX YpPaBHEHHM METOJIOM YPaBHUBAHMS OK 03, OK 04,
IMoxka3zaTeabHasn rokKasarejiell U METOJIOM BBEICHHS HOBOW INepeMeHHOH. Perenue OK 05, OK 07
pynxuus MTOKa3aTeJIbHBIX HEPABEHCTB.
PA3AEJ 11. 24
JOT'APUDPMBI.
JIOTAPUOMUYECKASA
OYHKIUA
Tema 11.1. Conep:kanue y4e0HOro MaTepuaa 2 OK 01, OK 02, 1,2,3
Jlorapu¢gm uncia. Jlorapudm umcna. JlecATHUUHBI W HaTypaibHBIA JIOTapU(PMBL, OK 03, OK 04,
JlecsiTUUHBII 1 YHCIIO €. OK 05, OK 07
HATYPaJIbHbIA
Jorapu@Mbl, YUCJI0 €
Tema 11.2. Conep:xxanue y4eOHOro MaTepHuaJa 2 OK 01, OK 02, 1,2,3
CBoiicTBa 10rapuMoB. CoiicTBa sorapumos. OK 03, OK 04,
Onepanus OK 05, OK 07
Jorapu(pmMupoBaHus I[IpakTnyeckoe 3aHsATHE 4 OK 01, OK 02, 1,2,3
Omneparust 1orapuMUpOBaHUS. OK 03, OK 04,

OK 05, OK 07




Tema 11.3. Conep:xxaHue y4eOHOro MaTepuasa OK 01, OK 02, 1,2,3
Jlorapudmuueckas Jlorapudmuueckas QyHKIHUS U €€ CBOHCTBA. OK 03, OK 04,
¢pyHkumus, ee cBoiicTBa OK 05, OK 07
IIpakTnyeckoe 3aHsiTHE OK 01, OK 02, 1,2,3
Jlorapudmudeckast GyHKIHS U €€ CBOMCTBA. OK 03, OK 04,
OK 05, OK 07
Tema 11.4. Conep:xxanue y4eOHOro MaTepuaJia OK 01, OK 02, 1,2,3
Pemenue [lonsTue JOTapuPpMHIECKOTO YPaBHEHUS. Onepanns OK 03, OK 04,
JorapupmMmuyecKknx noteHupoBanus. Jlorapupmuueckne HepaBeHCTBA. OK 05, OK 07
YPAaBHEHUI U IIpakTnyeckoe 3aHsATHE OK 01, OK 02, 1,2,3
HEpPaBeHCTB Tpu OCHOBHBIX ME€TO/a pELICHMs JIOrapu(PMUUYECKUX YpaBHEHUIL: OK 03, OK 04,
(yHKIMOHATBHO-TPAQUUECKUM, METOJI TOTCHIIMPOBAHUS, METO] OK 05, OK 07
BBEJICHUSI HOBOI IEPEMEHHOM.
Tema 11.5. Coaep:xxanue y4eOHOro MaTepuasa OK 01, OK 02, 1,2,3
Cucrembl Anroput™M  peleHus CUCTEMBI YPaBHEHHUH. OK 03, OK 04,
Jorapupmmuyeckux PaBHOCHIBHOCTD  JIOTapU(PMHUECKUX YpaBHEHUN M HEPABEHCTB. OK 05, OK 07
YPaBHEHU
Tema 11.6. IIpakTnyeckoe 3aHsATHE OK 01, OK 02, 1,2,3
Pemenne 3agau. Jlorapugmmueckas byHKIHS. Pemenne MPOCTEHIINX OK 03, OK 04,
Jlorapu¢mnbl. Jorapu(pMUIECKUX YpaBHEHUH. OK 05, OK 07
Jlorapupmuueckasi
byHkuus
PA3JIEJI 12.
MHOKECTBA.
SJIEMEHTBI
TEOPUU I'PA®OB
Tema 12.1. Conep:xxanue yueOHOro MaTepuasia OK 01, OK 02, 1,2
MHo:kecTBa [Tousitne MuoxectBa. [logmMuokecTBO. Onepaiu ¢ MHOKECTBaAMU. OK 03, OK 04,
OK 05, OK 07
Tema 12.2. IIpakTnyeckoe 3aHsATHE OK 01, OK 02, 1,2




I'padni [Tonstue rpada. Csi3HBINA Tpad, AepeBo, TUKI rpad Ha IUIOCKOCTH. OK 03, OK 04,
OK 05, OK 07
Tema 12.3. IIpakTnyeckoe 3aHsATHE 2 OK 01, OK 02, 1,2
Pemrenue 3anau. Onepanyu ¢ MHOXecTBaMH. OmnHcaHue pealbHBIX CUTyallUi ¢ OK 03, OK 04,
MHuo:xkecTBa, I'padbl n MTOMOIIBbI0 MHOKECTB. [IpuMeHeHue rpadoB K perieHuto 3a1ad. OK 05, OK 07
X NpUMEHeHue
PA3JEJI 13. 18
SJIEMEHTbBI
KOMBUHATOPUKMN,
CTATUCTUKU H
TEOPUU
BEPOSITHOCTEM
Tema 13.1. Conep:xxaHue yueOHOro MaTepuasa 2 OK 01, OK 02, 1,2
OcHOBHBIE IOHATHS [TepectranoBKM, pa3MeIlIeHUs, COUCTAHUS. OK 03, OK 04,
KOMOMHATOPUKH OK 05, OK 07
[IpakTnyeckoe 3aHATHE 2 OK 01, OK 02, 1,2
IlepecTaHOBKH, pa3MeEILIEHUS, COUETAHHUS. OK 03, OK 04,
OK 05, OK 07
Tema 13.2. Conep:xxaHue y4eOHOro MaTepuasa 2 OK 01, OK 02, 1,2
CoObITHE, BEPOSITHOCTD CoBMeCTHBIC 1 HECOBMECTHBIE COOBITHA. TE€opeMbl O BEPOSITHOCTH OK 03, OK 04,
coObITusl. CJ105KeHue U CYMMBI COOBITUMN. Y CJIOBHASI BEPOSITHOCTb. OK 05, OK 07
YMHOKeHH e IIpakTnyeckoe 3aHsATHE 2 OK 01, OK 02, 1,2
BEpPOSITHOCTEI 3aBUCHMBIC M HE3aBUCHUMBIC COOBITHA. TeopemMbl O BEpPOSITHOCTH OK 03, OK 04,
MIPOU3BEICHUSI COOBITUH. OK 05, OK 07
Tema 13.3. Conep:xxanue y4eOHOro MaTepuasa 2 OK 01, OK 02, 1,2
JuckperHnas caydaitnasas | Buabl cnyvaiiabix BenuuuH. Onpenenenyue TMCKpeTHON ciyyaiiHoU OK 03, OK 04,
BeJIMYHHA, 3aKOH ee BEJIMYMHBI. OK 05, OK 07
pacnpenesieHust IIpakTnyeckoe 3aHsATHE 2 OK 01, OK 02, 1,2
3aKOH pacHpeleNeHnus IOUCKPETHOM Cllyd4aliHOM BennuuHbl. Ee OK 03, OK 04,
YHUCJIOBBIE XapaKTEPUCTUKU OK 05, OK 07




Tema 13.4. Conep:xxaHue y4eOHOro MaTepuasa 2 OK 01, OK 02, 1,2
3agaun Bapuanuonnsiii psa. [Tonuron yactor u rucrorpamma. OK 03, OK 04,
MaTeMaTH4eCKoi OK 05, OK 07
CTATHUCTHUKH IIpakTnyeckoe 3aHsiTHE 2 OK 01, OK 02, 1,2
CrartucTuueckue XapakTepUCTUKH Psiia HAOMI0JaeMbIX JaHHBIX. OK 03, OK 04,
OK 05, OK 07
Tema 13.5. [MpakTnyeckoe 3aHsATHE 2 OK 01, OK 02, 1,2
Pemenme 3agau. DOneMeHThl KOMOWHATOpUKU. CoOOBITHE, BEPOSTHOCTH COOBITHS. OK 03, OK 04,
DJ1eMeHTBI CrnoxeHre ¥ YMHOXKEHUE BEPOSITHOCTEH. OK 05, OK 07
KOMOUHATOPHKH,
CTATUCTUKHU U TEOPUH
BEPOATHOCTEN
PA3JIEJI 14. 20
YPABHEHUA U
HEPABEHCTBA
Tema 14.1. Copaepxxanue y4eOHOro MmarepuaJia 2 OK 01 - OK 07 1,2,3
PaBHOCHJIBHOCTD PaBHOCWIIBHOCTH ~ ypaBHEHMM U  HepaBeHCTB. OmpeneneHusl.
YPaBHEHUIl 1 OcCHOBHBIE TEOpPEMBI PABHOCWIBHBIX IEPEX0JIaX B YPaBHEHUAX U
HepaBeHCTB. O0mMe HEpaBEHCTBaX.
MeTOAbI pelIeHUus IIpakTnyeckoe 3aHsATHE 2 OK 01 — OK 07 1,2,3
OO0mme MeTonpl pPEIICHHS YPaBHEHMIA: IEpPeXoJl OT paBEHCTBA
GyHKIUI K paBEHCTBY apryMEHTOB Jii MOHOTOHHBIX (YHKIUH,
METOJ PpAa3JIOKEHUS Ha MHOXHUTEIH, METOJ BBEICHHS HOBOU
MepPEeMEHHO, (PyHKIIMOHAIBHO-TPaQUUECKUl METO/I.
Tema 14.2. Copaepxxanue yueOHOTro MaTepuaJia 2 OK 01 - OK 07 1,2,3
I'paduyecknii meTon OOmue MeTonpl pelieHUs HEPaBEHCTB: MEPEXO0Jl OT CPABHEHHS
pelleHns ypaBHEHUI, 3HAYeHUH (YHKIUI K CpaBHEHHIO 3HAYCHUH apryMEHTOB IS
HEPaBEHCTB MOHOTOHHBIX (DYHKIMIA, METOJl HWHTEPBAJIOB, (PYHKIIMOHAIHHO-
rpaduuecKuii METOI.
IIpakTnyeckoe 3aHsATHE 2 OK 01 — OK 07 1,2,3




I'paduueckuit MeTos perieHns ypaBHEHUN U HEPABEHCTB.

Tema 14.3. Conep:kanue y4eOHOro MaTepuaa 2 OK 01 - OK 07 1,2,3
YpaBHeHus u Onpenenenne monyns. PackpblTe MOIyJss O  ONPEIEICHUIO.
HepaBeHCTBa C MOJYJeM [Ipocreiimne ypaBHEHUSI 1 HEPABEHCTBA C MOYJIEM.
IIpakTH4yeckoe 3aHsATHE 2 OK 01 - OK 07 1,2,3
[IpuMeHeHne PaBHOCWIBHBIX IMEPEXOJI0OB B OINPEACIICHHBIX THUIIAX
YPaBHEHUI U HEPABEHCTB C MOJYJIEM.
Tema 14.4. Copaepxxanue yueOHOIro MaTepuaJia 4 OK 01 - OK 07 1,2,3
YpaBHeHus u 3HakoMcTBO ¢ mapamerpoM. [Ipocreiiiive ypaBHEeHUs U
HepaBeHCTBa ¢ HEPaBEHCTBA C MAPAMETPOM.
napamMeTpamMmu [IpakTnyeckoe 3aHATHE 2 OK 01 - OK 07 1,2,3
3HakoMcTBO ¢ mapaMmerpom. IIpocreiimme  ypaBHeHUs W
HEPaBEHCTBA C MMAPAMETPOM.
Tema 14.5. IIpakTn4yeckoe 3aHsATHE 2 OK 01 - OK 07 1,2,3
Pemenue 3axau. OO01mre METOIbI PENICHUST YPAaBHCHUN. Y PaBHCHHUS U HEPABEHCTBA C
YpaBHenus u MOJIyJIEM U C ITapaMeTPaMHU.
HepaBeHCTBa
KoncyabTanuu 12
IIpome:xyToyHasi arrecTanus B gopMe JK3aMeHa 6
Bcero 308




3. YCJOBUS PEAJIN3AIIMUA PABOYEN ITPOT'PAMMBI

3.1. TpeOoBanusi K  MHHUMAJBHOMY  MAaTEePHAJIbHO-TEXHUYECKOMY
o0ecrneyeHHI0 00y4YeHHUs M0 JUCHUILINHE

Peanuzanus yueOHoM qucuuiuinabl «MaTtemaTukay TpeOyeT Halnuus y4eOHOro
KaOMHETa MaTeMaTUKH.

Ob6opynoBanne y4eOHOro KaOuHera:

MynbTUMEIUIHBIN KOMIUIEKC. KoMMbIOTEp HMMEET IOCTYIl B DJICKTPOHHYIO
UH(OPMAIIMOHHO-00pa30BaTENbHYI0  CpeAy  OpraHu3aluu, K  DJIEKTPOHHO-
OMOMMOTEUHBIM CHCTEMaM, BBIXOJl B IOOaNbHYIO ceTb HHTepHeT, oOcCHalleH
JUIEH3UOHHBIM TPOrPAMMHBIM 00ECIICYEHUEM.

PabGouee mecto mpemomaBaTens, paboure mecta oOydarommxcs (25 MecT),
KOMILJIEKT  y4€OHO-METOJMYECKONM  JOKyMeHTanuu, KOMIUIEKT  MOJABUKHBIX
reoMeTpudeckux (uryp (Tenm BpalleHUs); KOMIUIEKT OOBEMHBIX T€OMETPUUYECKHX
¢uryp (MHOTOTPAaHHHMKH); KOMIUICKT JJII TPAKTUYECKUX PAOOT TECOMETPUUYECKUX
¢uryp (MHOrOTpaHHHMKH); YEpPTEKHBIE HHCTPYMEHTHI. MHTepakTHBHBIE MNOCOOMS;
Tabmuupl neMoHcTpaloHHble. KoMIuiekT Tabiui.

3.2. UnpopMmaunonHoe odecnevyeHue o0yueHust

3.2.1. [TeyaTHbIE W YJIEKTPOHHbIEC U3IAHUS
OcHoBHbBIE YUeOHbIe U3TAHUS

1. bamvakoB M.M. Maremaruka: yuebHuk / bammakoB M.M. — Mocksa:
KnoPyc, 2021. — 394 c¢. — ISBN 978-5-406-08166-2. — URL:
https://book.ru/book/939220

2. bammakoB M.M. Matemaruka. [IpakTukym: yaeOHO-TIpaKTHYECKOE mocooue /
bammako M.U., Outuna C.b. — Mocksa: KuoPyc, 2021. — 294 ¢. — ISBN 978-5-
406-05758-2. — URL.: https://book.ru/book/939104

JlonosiHuTeIbHbIE YUeOHbIe U3IaHUSA:

3. Konmoropor A.H. Anre6pa um Hauajna mMaremaTudeckoro aHaiauza. 10 — 11
kiaccel: yue6. [locobue mis obmeobpazoBar. Opranuzanmii / [A.H. Konmoropos u
ap.]; mox pea. A.H. Konmoroposa. — 29-e uzn. — M.: IIpocsemenue, 2021. -384 c.:
WIIL.

3.2.2. UHuTepHeT pecypcehl:

4. www.fcior.edu.ru (MupopmanimoHHbie, TPEHUPOBOUYHBIE W  KOHTPOJbHBIE
MaTepHabl).

5. www.school-collection.edu.ru (Enunas KOJUICKIIMH U (HPOBBIX
00pa3oBaTEIbHBIX PECYPCOB).

JJIEKTPOHHO-0UOJIHOTEYHAS CUCTEMA:

6. OBC «IPRbooks», OO0 «Aii [Tu Ap Menua»
7. 9BC «Znaniumy»

8. ObC «PROFo6pazoBanue

9. BBC «Book.ru»


http://www.school-collection.edu./
http://www.fcior.edu./
https://book.ru/book/939220

4. KOHTPOJIb MW OHEHKA PE3YJbTATOB OCBOEHUA
JUCHUITJINHBI

KonTpons u omeHka pe3yabTaTOB OCBOCHMS UCHUIUIMHBI OCYIIECTBISETCS
IpernoAaBaTesieM B Mpolecce MPOBEACHUS MPAKTHUECKUX 3aHATUN U JT1a00paTOPHBIX
paboT, TeCTUpOBaHWA, a TaKXKE BBINOJHEHHS OOYUYAIOIUMUCS WHIANBHUIYAIbHBIX
3aJlaHui, TPOEKTOB, UCCIEAOBAHUIA.

4.1. ®opMbI U METOAbI KOHTPOJISI M OLIEHKH Pe3yJIbTATOB 00y4eHUsI

Pe3yabTaThl 00yyeHus (0CBOCHHbIE YMEHMS, DopMbI U METO/IbI
YCBOEHHbIE 3HAHMS) KOHTPOJIS U
OLICHKH
pe3yJbTaTOB
00y4eHus

B pesynbrare uzydeHus: yueOHON JUCITUTIIMHBI ® H/IUBUIyaJIbHbIC U

«udopmaTukay 00ydaromuiics J0KEeH 00J1a1aTh (ponTanbHbIe

KOMIIETeHIMSIMM OMPOCHI;

OK 0l. Bobibupath crocoObl pemeHuss 3agau | ®MATEMaTHueCKuid
po(eCCHOHAIBHOM NEATENBHOCTH IPUMEHUTEIpHO | AMKTAHT,

K pa3jIuYHbIM KOHTEKCTaM. ¢ CaMOINIPOBCPKa,

OK 02. Hcnonb3oBaTh COBpPEMEHHBIE CpEICTBAa | ©B3aHMOIIPOBEPKA,
MOMCKa, aHaJN3a U UHTEPIPETallud UH(POpMALUK U | ® TECTUPOBAHHUE,
MH(POPMAIIMOHHBIE TEXHOJOTMM Ui BBIOJIHEHUS | eIpakTHYecKas padora;
3a1a4 HpO(l)eCCHOHaJIbHOI?'I ACATCIIBHOCTHU. ¢ KOHTPOJIbHAsA pa60Ta;
OK 03. IlmanumpoBaTh W  pPEAIM30BBIBATH | e BHEAYAUTOPHAS
COOCTBEHHOE MNPO(ECCHOHANBHOE U JIMYHOCTHOE | caMOCTOsITENbHAS paboTa.
pa3BUTHE, MTPEANPUHUMATENBCKYIO ACSITEILHOCTh B
npodeccHoHaIbHON cdepe, UCHOIb30BaTh 3HAHUS
no (QUHAHCOBOM TPaMOTHOCTH B  Pa3IUYHBIX
KU3HEHHBIX CUTYaLUsX.

OK 04. DddextuBHO B3aUMOACHCTBOBATh W
paboTaTh B KOJUIEKTUBE U KOMaH/IE.

OK 05. OcymiecTBisiTh yCTHYIO W INHCBMEHHYIO
KOMMYHHMKAIIMIO Ha TOCYAApCTBEHHOM  SI3BIKE
Poccuiickoit @enepauuu ¢ y4eToM OCOOEHHOCTEMN
COLIMATIHOTO U KYJIbTYPHOT'O KOHTEKCTA.

OK 06. IIposBIATE I'pa’kJaHCKO-IIATPUOTUYECKYIO
HO3UIHIO, JEMOHCTPUPOBATH OCO3HAHHOE
MOBECHUE Ha OCHOBE TpaJULIMOHHBIX
OOLIEYENIOBEYECKUX IIEHHOCTEW, B TOM YHCIE C
Y4€TOM TapMOHHU3ALMM  MEXHAIIMOHANBHBIX H
MEXPETUTHO3HBIX OTHOIIICHUH, MIPUMEHSTh
CTaHJAPThl AHTUKOPPYIILIMOHHOTO ITOBEAECHUS.

OK 07. CozmenicTBOBaTh COXPAHEHUIO OKPYKAIOIIEH
Cpellbl, pecypcocOepeKeHNI0, MPUMEHITh 3HAHUS




00 M3MEHEHUU KIMMaTa, MPUHIUIBI OEPEKITUBOTO
mpom3BOJICTBA, A(G(PEKTUBHO  JACHCTBOBATh B
YpEe3BBIYANHBIX CUTYAITUSIX.

B pe3yibTaTe OCBOCHHMS JTUCITUTUTHHBI
00yJaroIIMICS JOJDKECH 3HATh:

— METOJBI JI0KA3aTeNIbCTB, AJITOPUTMBI PEIICHUS
3ajay;

—  ompenaeneHus, aKCHOMBI u TEOPEMHI,
IPUMEHATh WX, TIPOBOJUTH  JOKa3aTeIIbHBIC
paccyXIACHUS B XOJIC PEIICHUS 3a/1a4;

— TIOHATHS CTEMEeHb YHCIA, JorapudM dYucia;
parmoHaIbHbIC, HUppalMOHAILHBIC,
MOKa3aTelIbHbIE, CTEMEHHbIE, JorapuPpMUICCKHUE,
TPUTOHOMETPUUYECKHE YpPaBHEHUS W HEPABEHCTBA,
UX CHUCTEMBbI; (QYHKIIUS, HENpepbIBHAS (YHKIIHS,
IIPOM3BOJIHAS, IepBOOOpa3Has, ONpeICICHHBIH

WUHTETPal; paroHa bHasl byHKIHS,
nokasareibHas (QyHKIWSA, CTENeHHas (yHKIMS,
norapudMuyecKast byHKIMSA,
TPUTOHOMETPUUECKHUE byHKIINH, oOpaTHbIE
byHKIINN;

— TIOHATHS  TOYKA,  MpsMas,  IUIOCKOCTb,
IPOCTPAHCTBO, JIBYTPAaHHBIN yTod,

CKpEILMBAIOIIKECS IpsAMbBIEC, IApPaUICIbHOCTh U
IIEPIIEHIUKYJIIPHOCTD MPSMBIX U INIOCKOCTEM, YIOJI
MEXKIy HpsSMBIMHM, YIOJI MEXIAy NpsIMOU H

IIITIOCKOCTBIO, yroJa MCKIY IIITOCKOCTAMMU,
pacCTodHNC OT TOYKH OO0 IINIOCKOCTH, pACCTOAHHC
MCIKOY IMPpAMBIMU, pacCToOAHNC MCKIY

IUIOCKOCTSIMH; ~ YMEHHE  HCIONb30BaTh  MpHU
peIIeHnH 3aad W3y4YeHHble (AKThl U TEOPEMBI
TUIAHUMETPHH; MHOTOTPAaHHUK, CeueHne
MHOTOTPAaHHHKA, KyO, MapajieNenumes], mpu3Ma,
nupamuaa, (GuUrypa ¥ IOBEPXHOCTHh BpaIlCHUS,
IWIMHAP, KOHYC, mmap, cdepa, cedueHus QuUrypsl
BpallleHusl, IIJIOCKOCTh, Kacaromascs cepsl,
IUIMHApPA, KOHyca, IUIOMAAb  IOBEPXHOCTH
MTUPAMHU/IBI, TTPU3MBI, KOHYCa, IMIMHAPA, TUIOIIATh
cdepsl, o0BeM KyOa, IPSIMOYTOJIBHOTO
napajuieNienunena, MUPAMUIBL, TIPHU3MBI,
WIMHJpA, KOHYCa, [1apa;

— TOHSATHS  JBW)KCHHE B INPOCTPAHCTRBE,
no100HBIC burypsl B IPOCTPAHCTBE;
NpSIMOYTOJIbHASL CHCTEMa KOOPAMHAT, KOOPIUHATHI

® TH/ITMBUIYaJTbHBIC U
(dbpoHTAIbHBIC
OIPOCHI;
® MaTEMaTUYECKUN
JTUKTAHT;
® CAaMOTIPOBEPKA;
 B3aMMOITPOBEPKA;
® TECTUPOBAHUE;
e IpaKTUYECKasi paboTa;
® KOHTpOJIbHAs PaboTa;
e BHEAYTUTOPHAS
CaMOCTOSTEIbHAS
pabora.




TOYKH, BCKTOP, KOOPpAHWMHATBHI BCKTOpA, CKAJIAPHOC
IMPOU3BCACHUC, YIOJI MCKIAY BCKTOpaMH, CyMMa
BCKTOPOB, IPOMU3BCACHNEC BCKTOPA HA YMCJIO.

B pe3yiabTare OCBOCHUS TUCIUTLITAHBI
oOy4Jaronuiics 10JHKeH yMeTh:

— BBINOJIHATH BBIYMCIICHHE  3HAYEHUIl u
npeoOpa3oBaHus BBIPAKEHUI CO CTENEHAMH U

norapudmamu, npeodpa3zoBaHms JIpOoOHO-
paIMOHATBHBIX BBIPAKEHU;
— HaxOJUTh MIPOM3BOTHBIC DJIEMEHTAPHBIX

(YHKIM, NCIIONIB3YS CLIPABOYHbIE MaTEpUAIIbI;

— HCCJeNoBaTh B MPOCTEMIIUX ciayyasx (QpyHKIUU
HA MOHOTOHHOCTb, HAXOJUTh HAWOOJbLINE W
HauMEHbIIUE 3HaYeHus1 QyHKIIHIA;

— CTpPOMTH rpauku MHOTOWICHOB C
UCIIOJIb30BAaHUEM  aIlllapaTa  MaTeMaTH4eCKOro
aHaIN3a;

— NPUMEHATHh NPOU3BOJHYIO MPU PEIICHUH 3a]ad
Ha JIBUKEHHUE;

— pemaTh NPaKTUKO-OPUEHTUPOBAHHBIE 33/1a4d Ha
HauOONbIINE ¥ HAaWMEHBIIME 3HAYEHUsS, Ha
HaXO0KJEHUE IyTH, CKOPOCTH U YCKOPEHUS;

— CTpouTh TrpaUKU  HM3YYECHHBIX  (PYHKIUH,
UCMOJIb30BaTh IpaUKU IPU U3YyUYEHUU IPOLIECCOB
Y 3aBUCUMOCTEW, MPU PELICHUU 3a/ad U3 JPYrux
y4eOHBIX MPEIMETOB U 33J1a4 U3 PeasIbHOM KU3HU;
— BbIpaXaTb (QOpPMyJIaMH 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU;

— pelath TEKCTOBBIE 33J1a4M PAa3HbIX TUIIOB (B TOM
YKCJIe HAa IPOLIEHTHI, TOJIM U YacTH, Ha JBUKEHUE,
paboTy, CTOMMOCTH TOBapOB M YCIYyT, HaJOIH,
3alayd M3 O00JIaCTH YNpaBJIEHUS JMYHBIMU H
ceMEHHbIMU (PMHAHCAMH);

— COCTAaBJIATH BBIpaKEHUS, ypaBHEHUS,
HEpaBEHCTBAa U MX CHCTEMBI 110 YCJIOBMIO 3a/1ayH,
UCCIIEI0BAaTh IOJIyYEHHOE DPEIICHHE U OLEHUBATH
IpaBIONOJ00HOCTb PE3yJIbTATOB;

— OLIEHMBATh pPa3MeEpbl OOBEKTOB OKPYKAIOIIETO
MUpA;

— K300paXkaTh MHOTOTPAaHHUKHA M IOBEPXHOCTHU
BpAlllCHMs, UX CEYEHHsS] OT PYKH, C IOMOUIBIO
YEPTEKHBIX  MHCTPYMEHTOB M 3JEKTPOHHBIX
CpPEICTB; YMEHHE paclo3HaBaTb CHMMETPUIO B
IIPOCTPAHCTBE; YMEHUE PACIIO3HABATh MPABHIIbHbIE

® MH/ITUBU/yaJIbHbIC U
dbpoHTaTBHBIC

OTIPOCHI;

e MaTeMaTHUICCKHIA
JVIKTAHT;

® CAaMOITPOBEPKA;

® B3aIMOIIPOBEPKa;

® TCCTUPOBAHNE;

e [IpaKTUYECKas padboTa;

® KOHTpPOJIbHAs padoTa;

® BHEAY TUTOPHAS
caMocCTosITeNIbHasl padoTa.




MHOTOTPaHHHUKHY;

— HAXOAWTh C TIOMOIIbIO M3YyYEHHBIX (HOPMYJI
KOOPAMHATBl CEPEIMHBI OTPE3Ka, PACCTOSHUE
MEXKy IBYMS TOUKAMU;

— BBIYHCIISITh T€OMETPUUYECKUE BEIUYUHBI (IJIMHA,
yroji, Iiomaas, o0beM, IUIONaJb MMOBEPXHOCTH),
UCIIOJIb3YS U3y4YEHHbIE (DOPMYJIIBI U METOABI.




4.2. ®oHA OHWEHOYHBIX CPeICTB /ISl MNPOBEJECHUS TMPOMEKYTOUYHOM
arrecTaluy 00y4aromuxcs Mo JUCUUILIHHE

4.2.1. CucTteMa OleHMBAHMS Pe3YJbTATOB BbINOJIHEHNUS 3aJaHUI

OueHuBaHuEe Pe3yJIbTATOB BBIMOJHEHUS 33JaHUI MPOMEXKYTOYHOM aTTeCTalluU
OCYIIECTBIISIETCA HA OCHOBE CJIEAYIOMIMNX NPUHIIUIIOB:

—  JIOCTOBEPHOCTH OIICHKH — OIICHHBAETCS YPOBEHb CQPOPMUPOBAHHOCTH
3HAHWM, YMEHUW, MPAKTUYECKOro OIbITa, O0mMX U  IpodeccHoHaTbHBIX
KOMIIETEHIIUN, TPOJEMOHCTPUPOBAHHBIX OOYYAIONIUMUCA B XOJI€ BBIMOJHEHUS
3a/1aHUs;

—  aJICKBaTHOCTH OIIEHKM — OIIEHKA BBINOJHEHUS 3aJlaHUil  JTOJDKHA
NPOBOJUTHCS B OTHOIIEHHMM TE€X KOMIIETCHIMM, KOTOphle HEOOXOAUMBI s
7 ()EKTUBHOTO BBHIMOTHEHUS 3a/IaHMs; HAJEKHOCTU OLIEHKH — CHUCTeMa OIICHUBAHUS
BBITIOJTHCHUS 3aJlaHUM JOJKHA 001a7aTh BBICOKOM CTEMEHbID YCTOWYMBOCTHU TIPH
HEOJHOKPATHBIX  OIEHKaX ypOBHA CPOPMUPOBAHHOCTH  3HAHUH, YMEHHI,
MPAKTUYECKOTO OIbITA, OOMUX U MPOPECCUOHAIBHBIX KOMIETEHITUN 00yJaroIINXCs;

—  KOMIUIEKCHOCTH OIIEHKM — CHCTE€Ma OIICHUBAHUSI BBIMOJHEHUS 3aJaHUM
JOJDKHA TIO3BOJIAITH MHTETPAaTUBHO OLICHUBAaTH o0O0mMe U MpodhecCUOHAIbHBIC
KOMIETEHIIUU 00yJarONIuXCs;

—  OOBEKTHMBHOCTH OLICHKHM — OIICHKA BBITIOJIHEHHUS KOHKYPCHBIX 3aJaHMi
JOJIKHA OBITh HE3aBHCUMOW OT 0COOEHHOCTEW MPO(PECCHOHATBHON OpUEHTAUU WIIN
MPEANOYTCHUH MPENOAABATENIECH, OCYIIECTBISIONMX KOHTPOJb WIIM aTTECTALUIO.

[Ipr BBINONHEHUH NPOUEAYP OLEHKU 33aJaHUKA HCHOJB3YIOTCS CIEAYIOIINE
OCHOBHBIE METO/IBI:

—  METOJI pacyeTa NepBUYHBIX OAJIJIOB;

—  METOJI pacyeTa CBOJHBIX OaJlIOB.

Pe3ynbTaThl  BBINOJIHEHUS 3aJaHUN  OLICHMBAIOTCS B  COOTBETCTBUHM C
pa3paOOTaHHBIMU KPUTEPUSMH OIeHKHU. Mcnonb3yercss natuOaiibHas IIKana JJist
OIICHUBAHUS PE3YIHTATOB OOYUCHUS.

[lepeBon mnsATMOAUIBHOM IIKaJBl y4yeTa pe3yJbTaTOB B  MATUOAIIIBLHYIO
OLICHOYHYIO IIKaJy:

Ouenka KonuuectBo 6amioB, HAOpaHHBIX 3a
BBITIOJTHCHHE TEOPETHIECKOTO 1
MPAKTUYECKOTO 3aJIaHUs, CPEAHUIM

Oan
110 UTOTaM aTTEeCTAIlUHN
OneHka 5 «OTIIMYHO 4,6-5
Ouenka 4 «xopomoy» 3,6-4,5
OuenHka 3 «yJIOBJIETBOPUTEIHHO) 3-3.5

OueHka 2 «HEYI0BJIETBOPUTEIHHOY <29




Ioka3aTeu U KPUTEPUHU OLICHUBAHUS KOMIIETCHIIUI
[Tokazarenu U KpUTEpUM OLCHUBAHHUS KOMIETCHIUN OTPAKEHBI B KOMILICKTE
KOHTPOJBHO-OLIEHOUHBbIX cpenctB (IIpunoxenue 1) m XpaHsTcs B NPEeaMETHO-
MAKJIOBOM KOMHCCHMH.

KoHTpoJIbHBIEC M TECTOBbIE 3aJaHUA
[lepeyeHb BOIIPOCOB, KOHTPOJIBHBIE U TECTOBBIE 3aJaHUs, HEOOXOAUMBIE IS
OLIGHKH PE3YyJbTaTOB OOyUYEHHUS XapaKTepU3YIOUINX (POPMUPOBAHNE KOMIIETEHIIUH
MIPEICTABICHBl B KOMILIEKTE KOHTPOJIbHO-OLIEHOUHBIX cpeacTB (IIpumnoxenue 1) u
XPAHATCA B IPEAMETHO-IIUKIOBOM KOMHUCCHHU.

MeToanuyeckue MaTepuabl
MeTtoauueckie Matepuaibl, ONPEIACISIIONUE TPOIEAYPhl  OICHUBAHHMS
pe3yNbTaTOB  OOY4YCHHsS]  XapakTepu3ylmuxX (GopMHUpOBaHUE  KOMIIETCHIIUH
NPEJCTABICHbI B METOJMYECKUX PEKOMEHIANMSAX IO BBITIOJHEHHUIO MPAKTUYECKIX
pa6ot (IIpunoxxenue 2) u XpaHATCA B MPEIMETHO-IIMKIOBONH KOMUCCHH.
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