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Paboyas nporpamma paspaGoTana B coOTBETCTBHH ¢ TpebGoBaHuaMA;

- QDefepanbHOroO  rocyAapcTBEHHOTO  0GPA3OBATENBHOID CTamjapra cpemHero ofmero
06pasoBaHus, YTBEPKIEHHOIO MPHKA3OM Munobprayxu Poccun or 17 mas 2012 Ne 413
(3aperncTpupoBanHoro MumnmncTepeTBOM rOCTHIHH PoccHiickoii epepaunu 7 mons 2012,
peructpaunonusiif Ne 24480);

- DenepankHoro roCy1apCcTBEHHOTO obpazoparensHOro CTaHIapTa cpelHero
npogeccHOHABHOTO 00pa3oBaHus Mo cnemuansHocty 21.02.01 PaspaGotka u axcmmyaranus
HeTHHRIX H ra30BRIX MECTOPORIEHHH, yTBepaaéaHoro [IpHKkasom MunncTepeTra npocseuenus
Poccuitckoit ®enepaunun or 8 nosbps 2023 roga Ne 833 (sapeructpuposan 8 Muniocte PO ot 04
nexabpa 2023 roma, perucTpaloHHbli No76249);

C Y4eTOM:

- MesepansHoii obpaloBaTesHON MporpaMMbl cpefiiero ofiuero ofpasoBaHus, yTBePKACHHO
lIpukaszom Munuctepersa npocsemenus Pd or 18.05.2023 Ne 371 (3aperucTpupoBaHHOTO
MunncrepersoM ocTuimn Poceuiickoi denepauuy 12 urons 2023, peructpanuonnsii Ne 74228):
¢ Y4ETOM:

- IPHMEPHO#H pabouedl mporpaMMel 06uIe06paz0BaTe IEHON IHCIHITIHHE] «Marematuka» s
NPOQECCHOHATLHBIX 06Pa30BATEIBHEIX OpraHH3auuH, yTBepxaeHHolt Ha 3acenannu Cosera o
OLCHKE CONCPAAHHA H KauecTBa IPUMEPHEIX pabodmuX mporpaMM obmeoGpalosaTenbHOro |
COLHAILHO-TYMaHHTAPHOT O LIHKJIOB CPEAHET0 NpohecCHOHATBHOTO obpasoBanus, npoTokos No
14 o1 30.11.2022.
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Ha 3acefanun UK OO u I'CHJTHIO
[Ipotokon Ne 9 or 02.04.25
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1. OBIIIASI XAPAKTEPUCTHUKA OBIIIEOBPA3OBATEJIBHOM JJUCIUILIUHBI
OY /.03 MaremaTuka

1.1. Heap u MecTO IMCUMILIMHBI B CTPYKTYpe o0pa3oBaTteabHoil nporpammsel CITIO

Copepxanrie mporpaMmbl  obmieoOpazoBarensHoi auctumuiuael OY .03 Maremaruka
HAIpPAaBJIEHO HAa JOCTHIXKEHHE PE3yJbTaTOB €€ M3Y4YEeHUsS B COOTBETCTBUM ¢ TpeboBanusMu OI'OC
COO ¢ yu4eToM COBpPEMEHHBIX MHPOBBIX TPEOOBAHUU, MPEIBSIBISAEMBIX K MaTEeMaTUYECKOMY
o0pa3oBaHMIO, M TPAAUIMA POCCUKUCKOrO 00pa3oBaHUs U C Y4eToM MpodeccHOoHaNbHOM
HanpasyieHHoctu ®I'OC CIIO.

[TpropuTETHBIMU HETSIMU 00yUEHUSI MATEeMAaTUKE Ha 0a30BOM YPOBHE SIBJISIFOTCSI:

— ¢opMupoBaHHE LEHTPAJbHBIX MaTEMaTHUYECKUX MOHATUM  (YMCIIO, BEIMYHMHA,
reoMerpuueckas  ¢Gurypa, TepeMeHHas,  BEpPOSITHOCTh,  (PyHKIHsA),  0OECIEeUYNBAIONINX
MIPEEMCTBEHHOCTb U MEPCIEKTUBHOCTH MATEMAaTUYECKOT0 00pa30BaHUs 00y4arOIIUXCS;

— TOJBEACHHUE O0YYaIONINXCs HA TOCTYITHOM JIJIsi HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3U
MaTEeMATHKU W OKPYKAIOIIEro MHpAa, NMOHMMAHHE MATEMAaTUKH KaK dYacTH OOIed KyJIbTyphl
YeII0BEUECTBA;

Pa3BUTHE HHTCIUICKTYQAIBHBIX M  TBOPYECKUX  CIIOCOOHOCTEH  OOyYarommxcs,
MO3HABATEIIEHON aKTUBHOCTH, HCCIICIOBATEIILCKIX YMEHHUM, KPUTHYHOCTH MBIIUICHHS, HHTEpeca K
W3YYEHUIO MaTEMaTHKU;

— ¢opmupoBaHue  (QYHKIMOHAJIHHOW  MAaTEMaTHYCCKOW  TPAMOTHOCTH:  YMCHHS
pacno3HaBaTh MaTEMaTHYECKHE ACICKThl B PCAIBHBIX JKM3HCHHBIX CUTYAIlUSAX W MPU H3YICHHUH
JIPYTUX y4eOHBIX MPEIMETOB, MPOSBICHHS 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (hOPMYIHpPOBaATh UX
Ha SI3bIKE MATeMaTUKH W CO3/1aBaTh MAaTEMATHYECKHE MOJICIH, TPHMEHSTh OCBOCHHBIN
MaTeMaTHYeCKU anmapat JJis pelieHus MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1ad, HHTEPIPETUPOBATh U
OIICHHUBATH MOJIYICHHBIC PE3YIIbTATHI.

Oo6meoOpa3oBaTenbHas AWCUMIINHA Mamemamuxa SBISETCS 005S3aTENbHOW YaCThIO
00111e00pazoBaTeNbHOrO IMKIIa 00pa3oBaTenbHOM mporpammbl B cooTBeTcTBUM ¢ PI'OC CIIO 1o
cneyuanvrocmu 21.02.01 Paspabomka u sxcniayamayus He@hmsaHbiX U 2a308blX MECHOPONCOCHULL.

1.2. TInanupyemble pe3y/IbTaThl OCBOCHHUS IHCUMIIIMHBI

[Tnanupyembie pe3ysbTaThl OCBOCHHS 00IIe00pa30BaTeIbHON TUCIIUILIMHBI OTIPEEISIOTCS B
cootBercTBUU ¢ ®I'OC CIIO u Ha ocHoBe PI'OC COO. Ocoboe 3HaueHHE TUCHUIUIMHA UMEET IPU
dbopmupoBanun u pazsutuu OK u [1K.

B pe3ynbraTe 0cBOEHUS NUCHUIUIMHBI O0yYatOUIHICs TOJIKEH:

npo¢ecCuoHaNBHO
H eI TEIbHOCTH
MPUMEHUTEIBHO K
pa3IUYHBIM
KOHTEKCTaM

IOCHHOCTHU pr,Z[OJ'IIO6I/I$I, HUHTCPEC K

Pa3TMYHBIM chepam
PO eCCHOHATTEHOM

NESITEIbHOCTH,  CBA3aHHBIM  C
MaTE€MaTHKOU u ee
MPHUIIOKCHUSIMH, yMEHUE
COBEpIIaTb OCO3HAHHBIA BBIOOD
Oynymeit npodeccuu u
pearn30BEIBATh COOCTBEHHEBIC

JKU3HCHHBIC IIJIaHbl, TOTOBHOCTh U
CIIOCOOHOCTh K MAaTCMaTH4YCCKOMY

Kon u [Inanupyemsbie pe3yapTaThl OCBOCHHSI JUCIIUITIINHBI

HauMEHOBaHHUE

hopmupyemMbIX Oo6mmue JucuunnuxapHbie
KOMIIETCHIINH

OK 01. Beibupats | B obJacTH TPYAOBOrO | Anredpa ¥W Havaja MaTeMaTH4eCKOro
CIIOCOOBI pEIIeHUsT | BOCIUTAHMUS: aHaJImu3a:

3a1a4 - TOTOBHOCTb K Tpy.y, OCO3HaHueE | 1) Yycna ¥ BBIYUACICHHASA:

- ONEpUPOBATH MOHATUSAMU: PALMOHAIBHOE U
JIEUCTBUTEJILHOE YHCJIO, OOBLIKHOBEHHAas U
JECATHYHAS IPOOb, TPOLICHTEHI;

- BBINOJHATE APUPMETHUSCKUE OTEPAIUH C
parmoHaTEHBEIMHU 74 JIEHCTBUTEILHBIMHA
YHCIIaMU;

- BBINOJHATh TPHUOJIMKEHHBIC BBIYUCIICHUS,
WCTONB3Ysl MpaBUia OKPYIJICHHS, JENaTh
TIPUKHUIIKY U OIICHKY PE3yJIbTaTa BHIYUCIICHHIA;
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00pa30BaHMIO U CAMOOOPA30BAHUIO
Ha [POTSHKEHUU BCEHl IKU3HH,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO
B pEUICHMH TPaKTHUYECKUX 3ajad
MaTeMaTHYECKON HallPaBICHHOCTH
OsjajgeHue IO3HABaTeJbHbIMHU

YHUBEPCATbHBIMH  YYe€OHBIMU
JeHCTBHAMH:

a) 0a3oBble JOrHYecKue
JeHCTBUSA:

- BOCIIPHHUMATb, (OPMYIUPOBATH
U TIpeoOpa3oBBIBATH  CYKICHUS:
YTBEpIHUTEIBHbIC "
OTpHLIATENBHBIE, eIMHUYHBIE,
YJacTHBIC M O0IHE, YCIOBHEIC,

- BBUIBIATH ~ MaTeMaTHYECKHE
3aKOHOMEPHOCTH, B3aMMOCBS3H H
MpoTHBOpeUHs B (PaKTax, JaHHBIX,
HAOMIONCHUSIX W YTBEP)KICHUSIX,
npeiarath KpUTEpHU TUIst
BBISIBJICHUS 3aKOHOMEPHOCTEH W
MPOTUBOPEUUIL;

- JeTaTh BBIBOJIBI c
HCTOJIB30BaHUEM 3aKOHOB JIOTHKH,
JICIYKTHBHBIX W HHAYKTHBHBIX
YMO3aKIJIFOUEHUH, YMO3aKIYEHUI
0 aHAJIOTHH;

MIPOBOJUTH CaMOCTOSITEITBHO
JI0Ka3aTeIbCTBa MaTEeMaTHYECKUX
yTBep)KICHUH (IpsMBIE H  OT
MIPOTHBHOTO), BBICTPanBaTh
apryMeHTaIHIO, HPHBOJUTH
OpUMepbl M KOHTPIIPUMEPHI,
00OCHOBBIBATH COOCTBEHHEIE
CYXKJIEHHSI U BBIBOJIBL;

- BHIOMpaTh CMOCO0 pelIeHus
yueOHOW  3amaun  (CpaBHUBATH
HECKOJIbKO BapHaHTOB pEIICHUS,
BBIOMpaTh HAUOOJIEE TTOAXOISAIIHIA
c y4eTOM CaMOCTOSITETILHO
BBIJICIICHHBIX KPUTEPUEB).

0) 0a3oBble McciIe0BATENbCKHUE

AeicTBHUSA:

- HCIONB30BAaTh BOMPOCHI  Kak
HACCIEA0BATEIbCKUI  HHCTPYMEHT
[IO3HaHMA, ¢bopmynupoBartb
BOIPOCHI, ¢duxcupyroume
MIPOTUBOPEYHE, pobiemMy,
yCTaHaBIMBaTh HCKOMOE U JAHHOE,
(hopmMHupoBaTH TUIIOTESY,

apryMEHTHUPOBATh CBOIO TO3UILIUIO,
MHEHHUE;

- MPOBOJUTH  CAMOCTOSITEIBHO
CIUTAaHUPOBAaHHBIA  J3KCIIEPUMEHT,
WCCIIEIOBAHNE TI0 YCTAHOBIICHHUIO
OCOOCHHOCTEW MaTeMaTUYECKOTrO
oOBbeKTa, SBJICHHUS, MpoIecca,
BEISIBJICHHIO 3aBHCHMOCTEH MEXKITY

- ONEpPUPOBATh NOHATUSAMU: CTEIEHb C LENBIM
IoKasareieM, CTaHmapTHas (opma 3amnicu
JEHCTBUTEIBHOIO YUCIA, KOPEHb HaTypalbHOU
CTEIIEHH, WCIOIb30BaTh MOAXOISNIYI0 (hopmy
3aMucy TEeUCTBUTENBHBIX YUCEIN /ISl PEeIIeHuUs
MPaKTHYECKAX  3afad W  MPENCTaBICHUS
JTAaHHBIX;

- ONEPHUPOBATH MOHITHAMU: CUHYC, KOCUHYC U
TAaHT€HC TPOW3BOJIBHOTO YTJa, HCIIOJIB30BaTh
3allUCh MPOU3BOJILHOTO yIiia uepe3 oOpaTHbIE
TPUTOHOMETpPUYECKUE (DYHKIINH;

- OmepupoBaTh TOHATHUSMHU: HATypalbHOE,
[eJ0e  YWCIIO0, HWCIONB30BaTh  MPHU3HAKH
JIEIMMOCTH LENBIX YHCEN, pa3joXeHHe 4ucia
Ha TIPOCTHIE MHOXKHTENH IS PEeIISHUS 3a/1a4;

- ONepupoBaTh TOHSATHEM: CTEIEeHb C
palMOHaNbHBIM  [OKAa3aTelleM; OIMEepHUpPOBaTh
IIOHATHUAMMU.: norapmi)M qucia, JCCATHYHBIC U
HaTypaJlbHbIE JIorapru(MEI;

2) YpaBHeHHs M HEPaBeHCTBA:

= OIEpHUPOBATH IIOHATHUAMMU: TOXIACCTBO,
ypaBHEHHUE, HEPaBEHCTBO, enoe,
pamMoHaNbHOE, HWPpPAlMOHAIHLHOE YypaBHEHHE,
HEPaBEHCTBO, TPUT'OHOMETPHUYECKOE
ypaBHEHHUE;

- BBITIOJTHSITH peoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAXKEHUI M PEIIATh
TPUTOHOMETPUYECKUE YPABHEHMUS,

- BBHIIONHATH  NpeoOpa3oBaHUs  IIEIBIX,
paIMoHaIbHBIX u MppaIMOHATBHBIX
Bblpa)KCHI/Iﬁ " pe€iiaTb OCHOBHBIC THUIIBI LICIIBIX,
paIMOHANBHBIX ¥ UPPAIMOHANBHEIX YPaBHEHUN
Y HEPaBEHCTB;

- IPUMEHATh YpPaBHEHHUS U HEPABEHCTBA JUIA
pelieHrs MaTeMaTHYecKuX 3a7ad W 3a4ad u3
pasnuUYHBIX oOjacTed HAayKM M peaabHOU
KU3HU;

- MOJIEJIMPOBATh peaJibHbIE CUTYAIIMH Ha SI3bIKE
anreOpbl, COCTABIIATH BBIPAXKEHUS, ypaBHEHUS,
HEPaBEHCTBA 110 YCJIIOBUIO 33/1a4H, UCCIIE0BATh
[IOCTPOCHHBIE MOJENH C HCIOIb30BAHUEM
anmapara anreophl;

- TIPHUMEHATh  CBOMCTBAa  CTENEHH IS
peoOpa3oBaHusl BBIPAXKEHHA, ONEPHUPOBATH
MOHATHAMHU: TIOKa3aTeIbHOE ypaBHEHHE U
HEpPAaBEHCTBO, pEIIaTh  OCHOBHBIE  THUIIBI
[I0Ka3aTeNNbHbIX YPAaBHEHUN U HEPABEHCTB;

- BBIOJNHATH TNpeoOpa3oBaHUA BBIPAKEHUH,
colepKalluX  JIorapudMbl,  ONEPUPOBATH
MOHATHSIMU: JIOTapru(MUUECKOE ypaBHEHUE H
HEpPaBeHCTBO, pemaTh OCHOBHbIE  THUIIBI
norapu(MUYECKNX ypaBHEHHU U HEPABEHCTB;

- HaXOJUTh perieHus MIPOCTEHIINX
TPUTOHOMETPUIECKUX HEPABEHCTB;

- OTIEPUPOBATH MOHATUSAMU: CHCTEMA TMHEHHBIX
YpaBHEHUI M €€ pelleHnue, HCIoIb30BaTh
CUCTEMY JIMHEHHBIX ypaBHEHHUH Uil peleHUs
MIPAKTHYECKUX 3a/1aY;
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00BEKTaMH,
MIPOIIECCAMM;
- CaMOCTOSITEJILHO (hOPMYTHPOBATH
0000mIeHnsT W BBIBOALI 11O

SABJICHUSAMU,

pe3yibTaTam IIPOBEICHHOIO
HaOIIOAEHUS, HCCIIEIOBAHU,
OIICHHUBATh JIOCTOBEPHOCTh
MOJTyYEHHBIX pe3yJIbTaTOB,
BBIBOJIOB M O0OOIIEHHI;

- MPOTHO3UPOBATH BO3MOXKHOE
pa3BUTHE TIpoIlecca, a TaKKe

BBIIBUI'aTh IPEAIIOIOXKEHUA O €TI0
Pa3BUTHUHM B HOBBIX YCJIOBUAX.

OK 02.
Hcnons3oBats
COBpPEMEHHBIE
CpeZACTBa IMOKCKa,
aHanm3a u
HUHTEPIPETALIH
nH(bOpMAIUH, U
WHPOPMAIMOHHBIE
TEXHOJIOTUH IJIs1
BBITOJIHEHUS
3aja4
npodecCuoHaNbHO
1 AeITeIbHOCTH

B o01acTH LEHHOCTH HAYYHOIO
MO3HAHUA:

- c(hOopMHUPOBaHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOIIIECTO
COBPEMEHHOMY YpPOBHIO Pa3BUTUS
HayKH U 00IIECTBEHHOW MTPAKTHKH,
NOHUMAaHUe MaTeMaTHYECKOM
HayKH Kak cQepbl 4YerIoBEeYeCKOU
JeSATEIbHOCTH, 3TAIIOB €€ PA3BUTHUS
U 3HAYUMOCTH JUISI  Pa3BUTUA
LIUBHIIM3AIUU, OBJIAJECHUE SI3BIKOM
MaTeMaTUKH H MaTeMaTHYeCKOM

KYJIBTYpOH KaK CPEACTBOM
MO3HaHWsI  MHpa, TOTOBHOCTb
OCYLIECTBIISIT ~ NMPOEKTHYID U
HCCIIEI0BATENBCKYIO

JIeATEIbHOCTh UHAUBUAYAIBHO U B
rpyImnIe.

B) yMeHue padorartp c

uHpopmanmeii:
- BBISIBJISITh JeUITUTH
nHpOpPMaLUH, JaHHBIX,

HEOOXOAMMBIX JJIsI OTBETa Ha
BOTIPOC U IS PEUICHUS 3a/1a4u;

- BBIOMpaTb MHQOpPMALMIO U3
HUCTOYHUKOB Ppa3IMYHBIX THIIOB,
aHaJIM3UPOBATH,

- HaXOJWTh PELICHHS MPOCTEUIINX CHCTEM H
COBOKYITHOCTEYW pallMOHAIbHBIX ypaBHEHUN U
HEPaBEHCTB;

3) ®ynkuum v rpapukm:

- OTIEpUPOBATH MOHATHIMH: (HYHKITHS, CIOCOOBI
3amaHus (YHKOHH, OOJNIACTh OIpeNeNeHus W
MHOXECTBO 3HaueHWHd (yHKIHMH, Tpadux
($yHKUIWY, B3aUMHO 00OpaTHbIE (yHKIINY;

- OIepupoBaTh MOHATUSAMH: UETHOCTb H
HEYETHOCTh  (PYHKOMM, Hynmd (YHKIHH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

- Wcmonp30BaTh rpadukm  QYHKIUH I
peLIeHusl ypaBHEHHUI;

- CTpOUTh W 4YHUTaTh TpapuKH JHHEHHOI
(hyHKIIMH, KBapaTUIHON (PYHKITNHU, CTETICHHOM
(YHKUUH ¢ LeIbIM IO0Ka3aTeleM;

- Wcmonb3oBarh rpadukd  QyHKOMHA Ui
HCCIIEI0OBaHUS IIPOIIECCOB U 3aBUCUMOCTEHN MPH
pelLIeHnH 3a1a4 U3 APYTruX yueOHBIX IPEAMETOB
U peaNbHOW JXHU3HH, BHIpaXaTh (QOpMyJIaMH
3aBHCUMOCTH MEXKAY BEITMUNHAMHU;

- ONepHUpOBaTh MOHATHAMH: MEPUOAMYECKAS

byHKIHA, MPOMEXYTKA  MOHOTOHHOCTH
(yHKIMH, TOYKHM OJKcTpeMyma (YHKIIUH,
HauOoJblliee W  HAWMEHbIEE  3HAYCHHS

(YHKIMM Ha OPOMEXKYTKE, HCIONb30BaTh HX

JUIs  UccieloBaHUS — (QYHKIMH, 3aJaHHOM
rpaduKoM;

- ONmepupoBaTh  MOHATHAMH:  TpaduKH
MOKa3aTeNIbHOMH, norapupMuIecKon u

TPUTOHOMETPUYECKUX (QYHKIMHA, H300pakaTh
HX Ha  KOOPOMHATHOM  IUIOCKOCTH |
WCIONB30BaTh JJIsl PELICHHUS YPaBHEHUH H
HEpPaBEHCTB;

- M300pakaTh Ha KOOPJIWHATHOH ILIOCKOCTH
rpaduku JIMHEHHBIX YpaBHEHUI u
UCIIOJIb30BaTh WX JUJIsI PEUICHUS| CHCTEMEI
JIMHENHBIX YPAaBHECHU;

- Wcmonb3oBarh rpadukd  QyHKOMHA I
HCCIIEI0OBAHUS MIPOLIECCOB M 3aBHCUMOCTEH M3
JPYTUX YIeOHBIX JUCIUILIIHH.

CHUCTEMAaTH3UPOBAThH u|4) Havana maTemaTH4eckoro aHaiausa:
HHTEPNpETUPOBaTh HH(popManmio | - OTIEpUPOBATH MOHATHSAMHU:
pasNUuHBIX  BHIOB M (OpM | TOCIENOBAaTEIbHOCTh,  apu(MeTHUecKas |
MIpeICTaBICHNUS; reoMeTpHYECKas MPOTPECCHH;
- CTPYKTYpHpOBaTh UH(MOPMAIIHIO, | - OINEPUPOBATH IOHATHAMHU: OECKOHEUHO
NpPEJCTaBIsATh €€ B Ppa3IMYHbIX | yObIBAIOIIash TIeOMETpHYECKass IpOrpeccus,
thopmax, WUTIOCTPUPOBATH | CyMMa OeCKOHEYHO yObIBatomIeH
rpaduyecKy; FEOMETPUUYECKOM  TPOrpeccuy; 3aJ1aBaTh
- OLICHHBAaTh HAJEKHOCTH | MOCIEN0BATENIBHOCTH Pa3IMYHBIMH
HH(POPMAIIUK 110 CAMOCTOSATENLHO | CIIOCO0aMuy;
cOpMYIHPOBAHHBIM KPUTEPHSAM. | - UCIIOJIB30BaTh cBoiicTBa
OK 03. B obJacTn JYXOBHO- | TIOCIIEJIOBATENLHOCTEW M TIPOTPECCUi  Juis
[Tnanuposats u HPABCTBEHHOI'0 BOCIIMTAHMSI: peLICHHs  pCAJbHBIX  3alaq  HNPUKIAIHOIO
pealn30BbIBATh - OCO3HAaHME yXOBHBIX [ICHHOCTEH | XapaKTepa;
COOCTBEHHOE POCCHIICKOTO Hapoja, | - OIEPUPOBATh IOHATUAMH: HENPEPbIBHAS
npodeccuoHanbHo | cpOPMUPOBAHHOCTH byHK1M, MIPOM3BOAHAA (byHKIHH,
€ ¥ JUIYHOCTHOE HPABCTBEHHOTO CO3HAHUS, | UCIOIB30BaTh TEOMETPHUECKUI M (PU3UIECKUH
pas3BuTHE, ITUYECKOT'O MOBeJACHUsI, | CMBIC]I NPOU3BOJHOM 11 pELICHH 3a/1a4;

6




NpeaNpUHUMATENb | CBSI3aHHOTO € MPAaKTUYECKUM | - HAaXOOUTh TPOU3BOIHBIC AJIEMEHTAPHBIX
CKYIO MPUMEHEHNEM JIOCTIDKCHUH HAayKH | QyHKIWH, BBIYUCIATH TPOM3BOAHBIC CYMMBI,
JeSITEbHOCTD B U JESTENbHOCTBIO  YYEHOTO, | IPOM3BEINCHHUS, YACTHOrO (DYHKIHII;
npoeCcCHOHANBHO | OCO3HAaHUE JIMYHOTO BKJIaJa B | - HCTOIb30BaTh MIPOU3BOJHYIO TSt
it cdepe, [IOCTPOEHUE YCTOMYMBOIO | MCCNENOBaHU (PYHKIMM HA MOHOTOHHOCTh U
HCIOJIb30BaTh Oyny1ero; KCTPEMYMBI, MIPUMEHATh pe3yIbTaThl
3HAHUSI 0 Osaagenue YMeHHEM | UCCIeIOBaHUs K MOCTPOCHHUIO TPadHKOB;
MPaBOBOH H CAMOKOHTPOJISI KaK  4acTblo | - HCIIOJIb30BaTh MIPOU3BOJIHYIO ISt
¢unaHCOBOI PeryJsTHBHBIX Y4eOHBIX | HAXO)KICHUS  HAWIy4LIero  pelieHus B
IPaMOTHOCTH B neficTBUIA: NPUKIAJHBIX, B TOM 4YHCJE COLMAIBHO-
Pa3NUYHBIX - BJIaJETh HaBBIKAMH | SKOHOMHYECKHX, 3a7a4ax;
XKHU3HEHHBIX [I03HABATENIbHON peQUIEeKCMH Kak | - ONEPUPOBaTh MOHATHAMU: IEPBOOOpa3HAs U
CUTYyaLUsIX OCO3HaHUS COBEpILIAEMbIX | MHTETpaj, IOHUMATh TIEOMETPUYECKUN U
JNEHCTBUM W MBICIUTENBHBIX | (PU3UUECKUI CMBICI UHTETpaa;
MPOLIECCOB, HMX  PE3yJbTaTOB, | - HAaXOAWTh MEPBOOOpa3HBIC HIEMEHTApHBIX
BIIA/IETh crocobaMu | GyHKIHHA, BBIYUCIATh WHTETpaN 1O (Qopmyre
CaMOIIPOBEPKH, camokoHTpoJis | HetoroHa-JIeliOHMIIa;
mpoliecca W pe3ysbTaTa pelleHHs | - pellaTh NPUKIagHble 3aJadd, B TOM YHCIC
MaTeMaTHYECKOH 3a/1a4H; COLMAIHO-3KOHOMHYECKOI0 M  (hr3ndeckoro
- IPEBUIIETh TPYIHOCTH, KOTOPBIC | XapakTepa, CpeACTBAMH  MaTeMaTHYeCKOTO
MOTYT BO3HHKHYTH NPH pEIICHUH | aHAJH3a;
3aa4d, BHOCUTb KOPpPEKTHBBI B | 5) MHoO:KecTBa M JIOTHKa:
JESITEIbHOCT, Ha OCHOBE HOBBIX | - ONEPUPOBAaTh IMOHATUSIMH: MHOXECTBO,
0OCTOSITETILCTB, JAHHBIX, | OTIEpPallUK HaJl MHOXKECTBaMH; HCIONb30BaTh
HalIEHHBIX OIMMOOK, BBISIBICHHBIX | TEOPETUKO-MHOKECTBEHHBIH — ammapaTr — JUls
TPYIHOCTE; ONMCAHUS pPEaJbHBIX MPOLECCOB U SBICHUM,
- OIICHUBATH COOTBETCTBHE | IPH PpEHIEHUH 3aJad U3 JPYTruX Y4eOHBIX
pe3yibTaTa I[eMH M YCIOBHUAM, | IPEIMETOB;
OOBSICHATh NMPUYMHBI JOCTHXKEHHS | - ONEPUPOBATh MMOHATHAMHU: ONpEACICHUE,
WIM HEJIOCTHKEHHS Ppe3yJbTaToB | TeOpeMa, CIEACTBUE, JOKA3aTEeIbCTBO.
JeSITeIbHOCTH, HAXOIUTh omuoOKy, | I'eomeTpust
JaBaTh OLEHKY mnpuoopereHHoMmy | ("'T'eomerpuueckue (urypsi " HX
OIBITY cBoiictBa', "H3mepeHue reomMeTrpuyecKux
OK 04. B obJacTu ¢pusnyeckoro | BeJU4HH"
OddexTrBHO BOCIIMTAHUSA: - OMepUpOBaTh MOHATHUSAMHU: TOYKA, MPsSMas,
B3aMMOJEHCTBOBAT | - C(OPMHPOBAHHOCTh  yMEHHS | IJIOCKOCTH;
b ¥ paboTaTh B MIPUMEHSTH MaTeMaTH4YeCKHe | - IPUMEHITh aKCUOMbl CTEPEOMETpUU U
KOJIJICKTHBE U 3HaHWS B WHTEpPECax 37I0POBOTO M | CIEACTBUSL M3  HUX  IpU  PEIICHUU
KOMaH/ie Oe3omacHoro  o0Opa3a  JKW3HH, | TEOMETPUYECKUX 3a/a4;
OTBETCTBEHHOE  OTHOIIEHHE K | - OIIEPUPOBAThH MOHATHIMMU: IAPAJUICIbHOCTD U
CBOEMY  3JI0pOBBIO  (310pOBO€ | MEPHEHIUKYISAPHOCTD IPSMBIX U TNIOCKOCTEH;
MTUTaHUE, cOalaHCUPOBAHHBIN | - KJIAaCCU(HULIUPOBATh B3aUMHOE PACIIOI0KEHHE
PeKMM  3aHATHA W OTIbIXa, | IPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;
peryisipHas (dusnyeckas | - ONEPUPOBATH MOHATUSIMHU: IBYTPAHHBIN YToJ,
AKTHBHOCTB), (usndeckoe | TpaHU ABYTPAHHOIO yIJa, peOpo ABYIPaHHOTO
COBEpILIECHCTBOBAHHUE npy | yrjla, JMHEWHBIH yroa JOBYIPaHHOIO YIua,
3aHATHAX CIIOPTHBHO- | I'pajyCcHas Mepa ABYTPAaHHOIO YIJIa;
03JIOpPOBHTEILHON - ONEepUpPOBATH TOHSATHAMH: MHOTOTPAHHUK,
JesITENbHOCTBIO; BBIMYKJIBIA W HEBBIMYKIBIH MHOTOTPaHHUK,
Osaagenue YMEHHSIMH | JIEMEHTHl ~ MHOTOIDaHHMKA,  IPABUIILHBIN
COBMECTHOII e TeIbHOCTH: MHOT'OI'PaHHHUK;
- IIOHUMaTh M  MCIOJb30BATH | - pacro3HaBaTh OCHOBHBIE BUJIBI
MpeuMyIIecTBa KOMaHIHOH W | MHOTOTPaHHUKOB (mmpamuza, npusMma,
WHIUBHIyaJIbHOM paboThl MpH | MPSAMOYTOJIbHBIN Napaeaenurnes, Kyo);
peleHun yueOHBIX 3ajad, | - KJaccu(puIUpOBaTh MHOTOTpaHHUKH,
OpUHAMATh  II€Jb  COBMECTHOM | BBIOUpass OCHOBaHMsA MUl  KiIacCU(UKALUK
NesITENBHOCTH, [UIAHAPOBATh | (BBIIYKJIBIE M HEBBIIYK/IblE MHOIOTPaHHUKHU,
OpraHu3altIo COBMECTHOM | IIPAaBWJIbHBIE MHOTOTPAHHUKH, MpsMble U
paboTEl,  pacupenensTh  BHAbI | HAKIOHHBIE IPU3MBL, apajleIenunebl);
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pabor, JIOTOBapUBaThCH,
o0CyXXIaTh MPOIECC U PEe3yNbTaT
paboTHI, 0000mars  MHEHHUS
HECKOJIbKHUX JIIOJICH;
- y4acTBOBaTb B
tdopmax pabotel (0OCYXKACHHA,
oOMeH MHEHH, "MO3TOBBIC
wTypMbl" W HHbBIE), BBHINOJIHSITH
CBOIO 9acTh paboThI u
KOOPAWHUPOBATH CBOM JICHCTBHUS C
JPYTUMH  4YJICHAMH  KOMaHJBI,
OIIEHWBaTh  KadecTBO  CBOETO
BKJIaJa B OOMHHA MPOIYKT TIO
KpUTEpHAM, CHOPMYINPOBAHHBIM
YYaCTHUKAMU B3aUMOJICHCTBHSL.

OBianeHue YMeHHeM
CaMOOPraHU3aluH KAaK 4YacTbI0

TpyHnIIOBbIX

PeryasiTHBHbIX Y4eOHBIX
JaeiicTBUIA:

- COCTaBIIATH IUIAH, QJITOPUTM
pelieHus  3alayd,  BHIOMpATh
Ccroco®d pemieHHs € y4eToM
HAMETOIIIXCS pecypcoB u
COOCTBEHHBIX BO3MOJKHOCTEHH,
apryMEHTUPOBATH u
KOPPEKTHPOBATh BapHaHTHI
peumieHud ¢ y4eToM  HOBOH
WHPOPMAIIUH.

OgBaanenune YMeHHeM
CAMOKOHTPOJISI KaK  4YacTblo
PeryasiTHBHbIX Y4eOHBIX
JaeiicTBUIA:

- BIIAJICTh HaBBIKAMH
[M03HABATENILHOW peQIIEKCHU  Kak
OCO3HaHUS COBEPIIIAEMBIX
JIEUCTBUH U MBICIUTEIbHBIX
MpOIECCOB, HUX  Pe3yJbTaToB,
BJIAJIETh crocodaMu
CaMONPOBEPKU, CaMOKOHTPOJIS

rpouecca M pe3ysibTaTa pPELICHUS
MaTeMaTUYeCKOU 3aJ1auu;

- IPEABUAETH TPYIHOCTH, KOTOPBIE
MOTYT BO3HUKHYTH IMpPH PELICHUU
3aga4v, BHOCUTH KOPPEKTUBBI B
JIeATeIbHOCTh Ha OCHOBE HOBBIX
00CTOSITEIBCTB, JIAHHBIX,
HaWJICHHBIX OITHOOK, BBISBICHHBIX
TPYJIHOCTEM;

- OLICHUBATh COOTBETCTBUE
pe3yiabTaTa UEIM U YCIOBUSM,
OOBACHSITh MPUIUHBI JOCTHKEHUS
WM HEJIOCTHXKEHUS PEe3yJIbTaTOB
JIESTSILHOCTH, HAXOIUTh OIIHOKY,
JlaBaTh OIICHKY IPHOOPETCHHOMY

- OIepHpOBAaTh  MOHATHSIMH:  CEKyIIas
IUIOCKOCTh, CEUCHHE MHOTOTPaHHUKOB;

- OOBSACHSTH NMPUHIIMITEI TOCTPOCHUS CCUCHHH,
WCTIONIb3YSl METOJ CJICJIOB; CTPOUTH CEYCHUS
MHOTOTPaHHUKOB METOJIOM CJIEJIOB, BBITIOJHSTH
(BBIHOCHBIE) TIIOCKHE YEPTEXKH M3 PHCYHKOB
MIPOCTHIX 00BEMHBIX (PUTYP: BUJ] CBEPXY, COOKY,

CHU3Y;
- pemaThb 3aJa4u Ha HaXOXKJIEeHUE
FCOMETPHUYCSCKUX BEJIUYMH 1O oOpasiam WIn
alNropuTMam, MIPUMEHSIA HM3BECTHBIE
AHATUTHYECCKHE  METONBI IPH  PEIICHUH
CTAaHIAPTHBIX MaTeMaTHYECKHX 3a7ad Ha
BBIYUCIICHUE  PACCTOSHUN  MEXAY JIByMS
TOYKAMH, OT TOYKH JIO TPSIMOW, OT TOYKH JIO
IUIOCKOCTH, MEXITy CKPEIIUBAIOIIUMHUCS
TIPSIMBIMU;

- pemaTh 3a7a4u Ha HaXO0XKJICHUE
TEOMETPHYECKUX BENUYMH 10 oOpasiam WiIn
aIropUTMaMm, MIPUMEHSIA HW3BECTHBIE
AHATUTHUYECKHUE  METOJABl IPU  PELICHUHU
CTaHIApPTHBIX MAaTeMaTHYeCKWX 3amad Ha

BBIYUCIICHHE YIJIOB MEXKY CKPELIUBAIOLIUMUCS
IPSIMBIMHM, MEXAY IPSIMOA M INIOCKOCTBIO,
MEXY IIIOCKOCTSIMU, JIBYTPAHHBIX YIJIOB;

- BBUMCIATH  O0BEMBl W IUIOIIAIA
MOBEPXHOCTEH  MHOTOTPaHHUKOB  (IIPU3Ma,
nupamMuja) C  TpUMEHEHHeM  (Qopmyl,

BBIYHCIIATH COOTHOIICHUSI MEXKAY IUIOLIAISIMU
TIOBEPXHOCTEH, o0beMaMu N000HBIX
MHOTOTPaHHUKOB;

- ONepUpOBaTh TOHATHSIMHU: CHMMETpUS B
NPOCTPAaHCTBE, IEHTP, OChb M IUIOCKOCTh
CUMMETPWH, IEHTP, OCb W  IUIOCKOCTb
CUMMETpUH (QUrypsi;

- W3BJICKATh, npeoOpa3oBBIBATH "
HWHTEPIPETUPOBATh HHPOPMAITUIO 0
NPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpaXx,
MPECTaBICHHYIO Ha YepTexax 1 PUCYHKaX;

- TNPHUMEHATh TeOMETpHUYECKHe (HaKThl s
peleHus CTEPEOMETPHUECKHIX 3aj1ad4,
MPEAIONaralouIX HECKOJIBKO I1aroB peuieHus,
€CIIM YCIIOBHSI NPUMEHEHMs 3a/JaHbl B SBHOU
(opme;

- TPUMEHSATh TPOCTEHINEe NpOorpaMMHbIE
CpeAcTBa M 3JIEKTPOHHOKOMMYHHUKALIIOHHbIE
CHCTEMBl TIPH PELICHHH CTEPEOMETPUUYECKUX
3amad;

- TOpUBOIUTH NPUMEPHl MaTEMaTUYECKUX
3aKOHOMEPHOCTE B TMpHUPOAEC M KHU3HH,
pacro3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHI
B HICKYCCTBE;

- IPUMEHSTH TOTyYeHHbIC 3HAHUS Ha TIPAKTHKE:
aHAIM3UPOBAaTh  pEAJbHBIE  CUTyallMH |

OTIBITY. MPUMEHSTh W3y4YCHHBbIC TOHSATHS B TpOIECCE
OK 05. B obsacTn 3CTETHYECKOro | MOKCKa peleHns MaTeMaTHYECKH
Ocy1ecTBIATh BOCIIMTAHUA: chopMyITUPOBaHHON IPOOJIEMEI,
YCTHYIO U - OCTETHYECKOE OTHOIIEHHE K | MOJAEIMPOBATh peajbHble CUTYallud Ha SI3bIKE
MUCHMEHHYIO MUDY, BKITIOYast JCTETHKY | TEOMETpPHUH, HCCIIeIOBaTh MOCTPOCHHBIC
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KOMMYHHUKAIIAIO
Ha
roCyIapCTBEHHOM
s3b1ke Poccuiickoi
®denepaliuu ¢
Y4eTOM
ocobeHHoCTEl
COI[UATILHOTO U
KYJIBTYPHOTO
KOHTEKCTa

MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB,
3a1a4, peUIeHU, pacCyXACHUM,
BOCHPUUMYHBOCTh K
MaTeMaTHIECKUM acIieKTaM

Pa3IMYHBIX BUAOB UCKYCCTBA;
OBianeHue ymMeHueM OOLIEHUsI
KAaK 4YacTbl0 YHHBEPCAJbHBIX
KOMMYHUKATHBHBIX  Y4YeOHBIX
JeHCTBHIL:

- BOCOIPUHUMATE U JOPMYIIUPOBATD
CY)ICHHS B COOTBETCTBHH C
YCIOBUSIMH W LEISIMH OOIIEHUS,
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh
CBOIO TOYKY 3PEHHUS B YCTHBIX U
MMMCBMEHHBIX ~ TEKCTax, J1aBaTh
MOSCHEHHUsT TI0 XOJAy pelcHHs
3aja4u, KOMMEHTHPOBATh
MOJY4YEHHBINA PE3yIbTaT;

- B xoJe OOCYXICHHS 3a/aBaTh
BOTIPOCHI o CYLIECTBY
00CyXKJ]aeMOH TEMBI, TMPOOIIEMBL,
pemraeMoil 3ajadd, BBICKA3HIBAThH
Wed, HalelleHHbBIE Ha IOHCK
pElIeHHs, COMOCTABIATH  CBOM
CYXKICHHUS C CYXICHUSMHU IPYTHX
YYaCTHUKOB Janora,
0o0OHapyKUBaTh pazinuue u
CXOJICTBO MO3ULUH, B KOPPEKTHOU
thopme (hopMynmupOBaTh
pasHoracHs, CBOM BO3PaKECHUS;

- TPEINCTaBIATH  PE3yNbTaThI
pelieHnst 3a7adu, SKCIEPUMEHTa,
HCCIIEIOBaHMS, MPOEKTA,
CaMOCTOSITEITHHO BBIOUPATH
(hopMaT BBICTYIUIEHUS C Y4YETOM
3a1a4 Npe3eHTAUH u
0COOEHHOCTEN ayTUTOPHH.

OK 06. IIposBnaTs
CPaKIaHCKO-
MMaTPUOTHIECKYIO
TTO3UIIIO,
JEMOHCTPUPOBATH
OCO3HaHHOE
MOBeICHUE Ha
OCHOBE
TpaJIUIINOHHBIX
pOCCHUMCKUX
JTyXOBHO-
HPaBCTBEHHBIX
IICHHOCTEH, B TOM
YUCIIE C YICTOM
rapMOHHU3AIUHI
MEKHAITMOHATIbHBI
XU
MEKPEIUTHO3HBIX
OTHOLICHUI,
MIPUMEHSTH
CTaHIAPTHI

B o0JacTH rPaxIAaHCKOro
BOCHUTAHHUSA:

- c(hOpMHUPOBAHHOCTh
rpax1aHCKOM HO3UIINN
oOyyaromerocs Kak akTUBHOTO H
OTBETCTBEHHOTO YIIeHa
pOCCHUICKOTO o01ecTBa,
MPEACTABICHUE O MATEMATHYECKUX
OCHOBax (hyHKITMOHUPOBAHUS
pa3JINYHBIX CTPYKTYp, SIBJICHUM,
poueayp IpaX/IaHCKOTO
oOmiecTBa (BBIOOPBI, ONPOCH H
ZIpyroe), yMeHHe
B3aUMOJICHCTBOBATH c
COLIMAJIbHBIMU  WHCTUTYTaMH B
COOTBETCTBHH C UX (PYHKIUAMHU U
Ha3HAYCHHUEM;

B o0gacTH nATPHOTHYECKOTO
BOCHUTAHUSA:

- ¢(hopMHPOBAHHOCTH POCCHUCKOU
TpaXIaHCKOM WICHTUYIHOCTH,

MOJIEIM C HKCIOIb30BAHUEM T'€OMETPHUUCCKHUX
TIOHSATHH U TEOPEM, aIrapara aareopsl, pemraTh
MIPaKTHIECKHE 3aJa4H, CBSI3aHHbBIC c
HaXO0XJICHUEM T€OMETPUUECKIX BEITUYMH;

- ONEpPHUPOBATh MOHATHAMH: IMIHHIPHUICCKAS
MTOBEPXHOCTh, OOpa3yIoMHe IMINHAPUIECKON

MMOBEPXHOCTH, UTHHIID, KOHHYECKast
MOBEPXHOCTh,  OOpasylollue  KOHUYECKOH
MTOBEPXHOCTH, KOHYC, chepudeckas
MMOBEPXHOCTH;

- pacro3HaBaTh Tejia BpaieHus (UWIHHAD,
KOHyC, cdepa W map); OOBSICHATH CIIOCOOBI
TIOJTyYEHUS Tell BpalleHus; Kiaccu(puurpoBath
B3aMMHOE pacroiokeHue chepsl U MWIOCKOCTH;
OTIEpUPOBATh TMOHITHAMU: MIAPOBON CETMEHT,
OCHOBaHME CETrMEHTa, BBICOTA CErMEHTa,
LIapOBOM CJIOM, OCHOBAaHHUE IIAPOBOrO CJIOS,
BBICOTA IIAPOBOTO CJIOS, IIAPOBOI CEKTOD;

- BBIUHCIATH O0BEMBI W  IUIOIIATH
MOBEPXHOCTEH TEJI BpaIICHHUs], TeOMETPUICCKUX
TeN ¢ IpUMEHEHHEM (HOpMYIT;

- OINEepHpOBATh TOHATHSIMH: MHOTOTPaHHWK,
BIIUCAHHBIA B cdepy U OMUCAHHBIH OKOJO
chepsl, chepa, BnHMcaHHasE B MHOTOTPaHHHK
WY TEJIO BpaIlICHUS;

- BEIYUCIISITh COOTHOIICHHS MEX Ty TUTOIIASIMHU
MOBEPXHOCTEH U 00beMaMU TOJJOOHBIX TEJ;

- n300paxkaTh U3y4yaeMbie (GUTYPBI OT PYKH U C
MIPUMEHEHUEM IIPOCTBIX YepPTEKHBIX
WHCTPYMEHTOB;

- BBITIOJTHATH (BBIHOCHBIE) TUIOCKHE YEPTEXKH U3
PUCYHKOB TPOCTBIX OOBEMHBIX (DUTYp: BHI
CBepXy, COOKy, CHU3Yy, CTPOWTH CEYEHHUS Tel

BpALICHUS;
- W3BJICKATH, HWHTEPIPETUPOBATH u
peoOpa3oBEIBATH WH(POPMAITHIO 0

NPOCTPAHCTBEHHBIX TEOMETPHUECKUX (PHUTYpaXx,
IIPEJICTABIICHHYIO HA YEPTEXKaX U PUCYHKAX;

- OINEpUpOBaTb  IIOHATUEM  BEKTOp B
IIPOCTPAHCTBE;

- BBINOJHATh JCHCTBUS CIOXKEHUS BEKTOPOB,
BBIYUTAHUS BEKTOPOB U YMHOKEHUS BEKTOpa Ha
YHCII0, OOBSACHATH, KAaKUMHU CBOWCTBAMU OHHU

o0JanaroT; MIPUMEHSTh TIPaBHIIO
napaJulesIeiuIe a;
- OmepupoBaTb MOHATHAMHU:  JEKapTOBBI

KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPIWHATHI
BEKTOpa, YTOJ MEXIY BEKTOpaMu, CKaJsipHOE
MPOU3BEJICHUE BEKTOPOB, KOJUIMHEApHBIE U
KOMIUTaHApPHBIE BEKTOPBL;

- HAXOJUTh CyMMY BEKTOPOB U IIPOW3BE/ICHUE
BEKTOpa Ha YHUCIO, YToJ MEXIY BEKTOPaMH,
CKaJsIpHOE  TPOW3BEIEHHE, pPAaCKIaAbIBaTh
BEKTOP I10 IBYM HEKOJUTHHEAPHBIM BEKTOPaM;

- 3a7aBaTh IUIOCKOCTb ypaBHCHHEM B
JIEKapTOBOM CHCTEME KOOPAMHAT, MPUMEHATH
reoMerpuueckue  (akThl AN pelIeHus
CTEPEOMETPUUECKUX 3ajad, MPEANoIararoimx
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AHTUKOPPYILIMOHH
Or0 IIOBEAEHUs

YBOXCHUST K  MOPOHUIOMY U
HACTOSIIIIEMY poccuiickoi
MaTeMaTHKH, [IEHHOCTHOE
OTHOIICHUE K  JOCTHXCHUSIM
pOCCHUMCKHX  MaTeMaTUKOB U
poccuiickoin MaTeMaTH4ecKon
IIKOJBI, HCIONB30BAHUE  ATUX
JOCTIDKCHUA B JPYruxX Haykax,
TEXHOJIOTHAX, c(hepax IKOHOMHKH

HECKOJIbKO IIArOB PELICHHS, €CIH YCIOBHS
IIPUMEHEHU 3a/1aHbl B SIBHOM (opMme;

- pelaTh NPOCTEHUIINE T€OMETPHUECKHIE 3a1a4UH
HAa OPUMEHEHHWE BEKTOPHOKOOPIMHATHOTO
METOAR;

- pewmare 3ajaud  Ha  JOKa3aTeIbCTBO
MaTeMaTHYECKHX OTHOUICHUH M HaXOXKACHHUE
FeOMETPUUYECKUX BEIUYMH MO oOpasmaM MU
QITOpUTMaM, TNPHUMEHSSI W3BECTHBIE METOMBI
MpPH PELICHUH CTAaHIAPTHBIX MaTeMaTHYECKHX
3ajad.

BeposiTHOCTb U CTATHCTUKA

- YUTaTh U CTPOUTH TAOIHLIBI U TUArPAMMBI;

- OmepupoBaTb  MOHATHSIMHU:  CpelnHee
apudmerndyeckoe, MeAWaHa, HaWOOJbIIEE,
HauMEHbIIEEe 3HAUYEHHE, pa3Max MaccuBa
YHCJIOBBIX JTAaHHBIX;

- ONEpUpOBaTh IMOHATHUSIMHU:  CIy4YalHbBIN
SKCIIEPUMEHT (ONBIT) W CIIydalfHOE COOBITHE,
JJIEMEHTapHOE  coObITHE  (3JEeMEHTapHbIH
UCXOJl)  CIIy4YailHOTO  OMBITA,  HAXOIUThH
BEPOSITHOCTH B OIBITAX C PAaBHOBO3MO>KHBIMHU
CIlyyallHBIMH  COOBITHSAMH, HAXOOUTh H
CpaBHUBATh  BEPOSITHOCTH  COOBITUH B
W3yYCHHBIX CITYYalHBIX SKCIICPUMEHTAX;

- HaxoAWTh W (HOPMYyIHMPOBATH COOBITHS:
mepecedeHne W OObEMWHEHHWE  JAHHBIX
COOBITHI, COOBITHE, MIPOTHUBOTIOIOKHOE
JaHHOMY COOBITHIO, MIOJIb30BATHCS
auarpammaMu Oiiepa u GopMyson cioKeHus
BEPOSITHOCTEH MPH PEICHUH 3a]1ay;

- OmepupoBaTb  IOHATHSAMH:  YCIOBHAs
BEPOSITHOCTb, HE3aBUCHMBIE COOBITHS,
HAaXOJIUTh BEPOSTHOCTU C TIOMOUIBIO TpaBHiIa
YMHOKEHHS, C TIOMOIIBIO JiepeBa CIIy4aifHOTO
OTIBITA,;

- [pUMEHITh KOMOWHATOpHOE  MPaBHUIIO
YMHOKEHHS TIPY PElICHUH 33/1a4; OTIEPHUPOBATH
MOHATHSIMH: UCTIBITaHUE, HE3aBUCHMBIC
UCHBITAHUS, CEepUsl MWCOBITAHUH, Yycrex W
HeyJlaya, HaXOJIUTh BEPOSITHOCTH COOBITHH B
CepuHM HE3aBHCUMBIX HCIBITAHUN 1O NEPBOTO
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OK 07. B o0aactH  IKOJOrHYECKOro | ycliexa, HaXOJIUTh BEPOSTHOCTU COOBITHH B

CopnelicTBOBaThH BOCIIUTAHMS: cepuu ucnblTaHui bepHyiuy;

COXPaHEHUIO - cOpMUPOBAHHOCTE | - ONEPHUPOBATH  MOHITHAMHU:  CIydaifHas

OKpY>Karolen SKOJIOTUYECKOM KyJIbTYPHBI, | BEIMYUHA, paCIpelelICHUE  BEPOSTHOCTEH,

CpeIbl, [MOHMMaHWe BIHSHHUS COIMAIBHO- | JHarpaMMa pacipeeeHus;

pecypcocOepekeH | JKOHOMHYECKHX TIPOIIECCOB HA | -  CpaBHHBAaTh  BEPOSTHOCTH  3HAYCHHIA

HI0, IPUMEHSITh COCTOSIHUE MIPUPOTHOM U | cay4yalHOUM BEJTUYMHBI 110 PaCIpeneICHUI0 WIn

3HaHUA 00 COIIMAJIbHOM  Cpelbl, OCO3HAHHE | C TOMOIIBIO TUATPAMM;

W3MEHEHUHN JI006aTBFHOTO XapakTepa | - ONEepUPOBaTh IOHITHEM MaTeMaTHIeCKOTO

KJINMATa, SKOJIOTUYECKUX mpoOJieM, | OXKHUJIaHUs, TMPUBOIUTH  TPUMEPBI,  Kak

MIPUHIIATIBI OpUCHTAllUd HAa  TNPUMEHEHHE | IPUMEHSAETCS  MaTEMaTHYECKOEe  OXKHJIaHUE

OepexKITNBOTO MaTeMaTHYeCKUX 3HAHWWA IS | CITy4aiHOM BETTMYHHBI HaXO/NTh

MIPOM3BOJICTBA, pemieHns  3agad B OONACTH | MaTeMaTHYeCKOe OXHAAaHWE II0 JaHHOMY

3¢ hekTUBHO OKpY>Karomen Cpenbl, | paclpeAeliCcHuI0; HUMETh TPEJCTaBICHUE O

NeiicTBOBATh B IUJAHUPOBAHWE  TOCTYNKOB  H | 3aKOHE OOJBIINX YHCEN; IMETh PECTaBICHUE

Ype3BBIYAITHBIX OIIEHKH 170'¢ BO3MOJXKHBIX | O HOPMAJIBbHOM pacipeeieHI.

CUTyalUsAX MOCHEACTBUM ISl  OKpYyXKarouiei
Cpebl;

K 1.2. - T[OHUMaTh M  HCIOJb30BAThH | - YMETh BBITIOJTHSTh BBIUKCIICHUE

KonTponupoBats | mpemmyIiecTBa KOMaHAHOM W | 3HAYEHWH W TpeoOpa3oBaHUs BBIPAKEHUH CO

Y TIOJIICP)KUBATH VHANBUIYATEHON PabOoTH; CTEeTIeHSAMH U JorapudMamMu, mpeodpazoBaHUsL

OIITUMAJIBHBIC -IpUHUMATh neian COBMECTHOM IlpO6HO-paHI/IOHaIH)HI>IX Bblpa)KeHHﬁ;

PEKUMBIL ACATCIIBHOCTH, OPTraHNU30BbIBATL U | -YMCTh OICpUPOBATH IIOHATHUAMMU:

pa3paboTku u KOOPJMHHUPOBATh NEHCTBUSA MO €€ | panuoHalbHas  (QYHKIUSA,  IOKa3aTelbHas

JKCILTyaTaluu JOCTIDKEHHIO: COCTAaBIIAATh IJIaH | (DYHKIUS, CTeTeHHass QYHKIIUS;

CKBQ)XHUH. JEWCTBUM, paclpelesiiTh PO C | -yMEHHE  CTPOUTh  TIpadUKd  M3YUYEHHBIX
y4eTOM  MHEHHHA  Y4YacTHHKOB | (DYHKIMI, WCHONB30BaTh TpapuKud  IpH
o0CyXIaTh pe3yIbTaThl | U3yYEHUH TPOIECCOB W 3aBUCHMOCTEH, MpH
COBMECTHOU paboTHL; | pemeHnn 3a1a4y npodeccuoHaATLHON
KOOPJMHHUPOBATh W  BHIMONHATH | HANIPABIEHHOCTH W 3a/1a4 W3 peajbHOMN KU3HU;

paboTy B YCJIOBUSIX peaJbHOTO,

BUPTYaJbHOTO u
KOMOWHHUPOBAHHOT'O
B3aMOJICHCTBHS;

-OCYIIECTBIIAT MO3UTUBHOE
CTpaTerMueckoe  IOBEJCHHE B

Pa3NUYHBIX CUTYalUsIX, TPOSIBISATH
TBOPYECTBO M BOOOpaxKeHHE, OBITh
MHULAATUBHBIM.

OBnageHue YHHUBEPCATBHBIMHU
PETYJISTUBHBIMU JICHCTBUSIMH:
-IPUHSATHE Ce0S U JPYTUX JIFOJCH:
MPUHUMATh MOTHUBBI U apryMEHThI
IpYTUX JIIOJIed Tpu  aHalu3e
PE3yIBTaTOB JEATEILHOCTH;
-MpU3HABaTh CBOE IPaBO M IPABO
JIPYTHX JIFOJIEH Ha OITHOKHY;
-pa3BUBaTh CIOCOOHOCTH
[MOHMMATh MHUP C TO3ULUH IPYTOro
geJoBeKa

B wacTtu Tpy0BOTO BOCITUTAHHUS:
-TOTOBHOCTb K TpPYdy, OCO3HAaHHE

[ICHHOCTH MacTepcTBa,
TPYIOII00UE;
-TOTOBHOCTH K AKTHBHOM

JIeSITeIbHOCTH TEXHOJIOTHYECKOU 1

BbIpaXaThb (OpPMyJamMH 3aBUCHMOCTH MEXKAY
BEJIMYMHAMY;

-yMeTh BBIOUpATh MOAXOISIIUN H3y4YEeHHBIH
METOJl JUIsl PEICHHs 3ajadd, paclio3HaBaTh
MareMaTHyeckue (akTbl U MaTeMaTHYECKHE
MOJIEIM B TIPUPOJHBIX W  OOIIECTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE; YMEHHE IPUBOJIUTH

IIPUMEPBI MAaTE€MaTUYECKUX OTKPBITHH
POCCHUICKO M MHpPOBOM MaTeMaTHYECKOU
HayKH;

-yM€Tb OIEPUPOBaTb IOHATHAMM: TOYKA,
npsimasi, IIJIOCKOCTb, IIPOCTPAHCTBO,

JIBYTPAHHBIN YTOJI, CKPEIINBAIOIIUECS TIPSIMBIE,
NapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTh
NPSMBIX U TJIOCKOCTEN, YTOJl MEXAY IPSIMBIMU,
NpsIMOM ¥ TUIOCKOCTBIO,  TUIOCKOCTSIMH,
pPacCTOSHUE MEXAY NPSMBIMH, IUIOCKOCTSIMH;
YMEHUE MNPUMEHSTh IMPU pEUICHUU 3a7ad
npoeccroHambHON HaIpaBIeHHOCTH
M3Yy4eHHBIE (DAKTHI M TEOPEMBI TUIAHUMETPHH;

-yMETh OIEepUPOBAThH MIOHSTUSIMU:
MHOTOTPaHHUK, CeYeHHEe MHOTOTPaHHUKA, KYO,
napaieNienuIie, npu3Ma, nupamuaa, purypa
W  TIOBEPXHOCTh  BpAIlEHWs, IUIOCKOCTb,
Kacatomasicsi  cdepel, LWIMHApa, KOHYCA,
IO/ MOBEPXHOCTH MHOTOTPaHHUKA U Tela
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COLMATbHOMN HAIPAaBJICHHOCTH,
CIOCOOHOCTH WHUIUUPOBATE,
IUTAHUPOBATh U CaMOCTOSATEILHO
BBITIOJHATH TAKYIO JICATEIBHOCT;
-MHTEpeC K pa3InyHbIM chepam
PO eCCHOHATTEHOM
JIESATSIILHOCTH,

-CaMOCTOSTEIBHO (DOPMYIHPOBATH
U aKTyalu3HpoBaTh MpoOIeMy,
paccMmarpuBaTh €€ BCECTOPOHHE;
-yCTaHaBIIMBaTh  CYIIECTBEHHBIN
NpHU3HAK WM OCHOBAaHUS  JUIS
CpaBHEHHS, KJIacCUPHUKAUK U
0000111IeHN S,

-OTPEICIISTh e JCATEILHOCTH,
3ajaBaTh MapamMeTpbl U KPUTEPHUU
UX JOCTHIKCHUS,

-BBIBIISAITh  3aKOHOMEPHOCTU U
MIPOTUBOPEYHS B
paccMaTpUBaeMbIX SIBICHUSX;
-BHOCHUTh KOPPEKTHBBI B
JESTENBHOCTD, OILICHUBATH
COOTBETCTBHE PE3YJITATOB LENSAM,
OLICHHBATh MOCIIEICTBUA
JeSTeNIbHOCTH;

-pa3BHUBAaTh KpeaTUBHOE
MBIIIJIEHUE pu peleHnu

JKU3HEHHBIX MPOOJIEM.

-yMeTh IEPEHOCHTh 3HAHHSA B
MO3HABATEIILHYIO M MPAKTHIECKYIO
00J1aCTH KU3HEAEATEIILHOCTH;
-yMeTh HHTETPUPOBATH 3HAHUSA U3

Ppa3IuYHBIX MPEIMETHBIX
obJacreit;

BLI,Z[BI/IF&TL HOBBIC niaecu,
npejsiarath OpHI'HHAIIbHbIE

MOJIXO0/Ibl U PEIICHUS;

BpaIlleHNUs; yMEHUE n3o0paxarb
MHOTI'OT'PaHHUKU U TeJa BPAIlEHUs], UX CEUEHUS
OT PpyKH, C  IIOMOLIBK  YEPTEKHBIX
HWHCTPYMEHTOB yMEHHE pacro3HaBaTh
IIPaBUJIbHBIE MHOTOTPAHHHKY;

-YMETb OIIEpPUPOBaTh MOHATHSMU: ABUKECHUE B

MPOCTpaHCTBE,  NOAOOHBIE  (GUTYpPHl B
MPOCTPAHCTBE;  HCHONB30BaThb  OTHOLICHUE
IUTIOMmanel  MOBEPXHOCTEH W 00BEMOB

MOOOHBIX (GUTYp TIPH PELICHUH 3a1a4.
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2 CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA3OBATEJBbHOM JUCHUILJIAHBI

2.1. TpynoeMKOCTb 0CBOEHUS TUCUUILINHBI

Buj yueOHoit padoThI

O0BeM B yacax, BCero

_1 cemectp BCEI'O, B T.u.: 106
OcHOBHOE co/Iep:KaHue, B T.U.: 97
Jlexyuu 49
Ilpaxmuueckue 3ansamus 48
Jlabopamopnvie 3anamus

Kouncynomayuu 4
IIpodeccnonabHO OPHEHTHUPOBAHHOE COJIePKAHUE, B T.4U.: 11
Jlexyuu 3
Ipaxmuueckue 3anamus 8
Jlabopamopnvie 3anamus

NuauBuayaabHblil NPOEKT (Oa/Hem) HET
IIpome:xxyTouHasi arTecTanus (3a4er/3K3aMeH/aApyras popma 5
KOHTPOJIA)

_2_cemectp BCEI'O, B T.4.: 144
OCHOBHOe cO/Iep:KaHue, B T.4.: 139
Jlexyuu 31
Ilpaxmuyeckue 3anamus 108
Jlabopamopnvie 3anamus

Koncynomayuu

IIpodeccnonanbHO OPHEHTHPOBAHHOE COlCPKAHME, B T.4.: 36
Jlexyuu 12
Ipaxmuuyeckue 3anamus 24
Jlabopamopuvie 3anamus

NuauBuayanbHblil NPOEKT (Oa/Hem) HET
IIpomexyTouHas aTrecTanus (3a4er/3K3aMeH/apyras popma 5
KOHTPOJIs1)

BCEI'O no gucuun/jnHe, B T.4.: 250
OCHOBHOE cojIepKaHue, B T.4.: 236
Jlexyuu 80
Ilpakmuueckue 3anamus 156
Jlabopamopnule 3anamus

Koncynemayuu 4
IIpodeccnonaIbHO OPHEHTHPOBAHHOE COAEPKAHME, B T.U.: 47
Jlexyuu 15
Ipaxmuueckue 3ansamus 32

Jlabopamopnvie 3anamus
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2.2. TemaTHYeCKHIi MJIAH U cOJeP:KaHUE TUCHUTLTUHBI

HaumeHoBaHue pa3jie/ioB U Copep:xanue yueOHOro MaTepuajia U (popMbl OPraHU3ANNHU AeATETbHOCTH O0bem dopmMupyembie
TeM 00y4aloUINXCs 4acoB KOMIIETCHIIUH

1 cemectp BCEI'O 106
Pasznea 1. [loBTOpEeHHE Kypca MATEMATHKH OCHOBHOI IIKOJIbI 20 OK 01, OK 02, OK
Tema 1.1. OcCHOBHOE cojJiep:KaHue Y4eOHOI0o MaTepHuaJia 6 03, OK 04, OK 05,
Llenb ¥ 3372491 MATEMATHKH [lens W 3a7a4d MaTeMaTUKH MPU OCBOECHHH Tpodeccuu. basobie 3HAHUS H OK 06
IIPY OCBOEHHHU MTPO(ECCUN. YMEHUS 110 MaTeMaTUKe B IPOPECCHOHATILHON U B IOBCETHEBHOM JIEATEILHOCTH. MK 1.2
Yucna 1 BBIYUCIICHUS JeiictBUsT HaJg MONOXKHUTEIBHBIMM W OTPULIATENbHBIMU  YUCIAMM, C

OOBIKHOBEHHBIMU U JIECATUYHBIMU Ap00siMU. J[eficTBUS CO cTeneHsAMH, (POPMYJIbI

COKPAIIEHHOT'O0 YMHOXECHUS

B Tom umncie:

Jlexuus Nel Ilenp m 3amaun MaTeMaTUKHU NpU OCBOEHUHU Ipodeccuun. Yucna u 2

BBIUNCIICHMUSI

ITpakTueckoe 3ansatue Ne 1 Apupmernueckue qeiCTBUS HaJl YUCIaMU 2

ITpakTnueckoe 3ansTue Ne 2 CpaBHEHHE YHCIOBBIX BBIPAXKEHUN 2
Tema 1.2. OcHoBHOE coJep:kaHue Y4eOHOro MaTepHaJia 6
IIponicHTHBIE BBIYUCIICHHUS. [IpocTeie MpOLEHTHI, pa3Hble CIOCOOBI MX BbhlunciaeHus. JIuHeiinsle,
VYpaBHEHUS U HEPABEHCTBA KBaJ[paTHbIE, TPOOHO-TMHEWHBIE YPAaBHEHUSI M HEPABEHCTBA.

B Tom umncie:

Jlexuus Ne2 ITporieHTHBIE BBIYMCIICHUS 2

Jlexuus Ne3 VpaBHeHUs 1 HEpaBEHCTBA 2

[Tpaktuyeckoe 3anstue Ne 3 JIuHeiiHble, KBaipaTHbIE, IPOOHO-IMHEHHbIE 2

ypaBHEHUS
Tema 1.3. Ilpogheccuonanvno-opuenmuposannoe cooepiicanue yuedHo2o mamepuaia 4
[IporieHTHBIE BHIUKCICHHUS B IIpocmuie u cnodcnvle npoyenmol. IIpoyenmmuovie 6b14UCIEHU 6
npo¢eCCHOHATBLHBIX 3aauax npogheccuonanbHuIX 3a0a4ax

B ToMm uncie:

Ilpakxmuueckoe 3ansmue Ne 4 [Ipocmoie u cnodchvie npoyeHmai. 2

Ipaxmuueckoe 3anamue Ne 5 I[Ipoyenmmuvie goiuucnienus 6 npogeccuonanibHbix 2

3a0avax
Tema 1.4. OcHoBHOe cofepkaHue YU4eOHOIr0 MaTepuaia 4

Pemrenue 3agau. Bxognoi

Breruucnenns u npeoOdpa3oBanus. Y paBHCHUs 1 HEPABEHCTBA.
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KOHTPOJIb B Tom unciie:
Jlexmmst Ne4 Beruncnenust v npeoOpasoBanusi. HepaBeHcTsa 2
ITpaxtnueckoe 3anstue Ne 6 KonrposbHas pabora 2
Pa3ned 2. Crenenn u kopuu. CreneHHasi, nokaszareJbHasi M jJorapupmuyeckasi GyHkuuu 40 OK 01, OK 02, OK
Tema 2.1. OcHOBHOE cojiep:KaHue Y4eOHOro MaTepuaJia 6 03, OK 05, OK 07
Crenennas ¢pyHKuus, €€ ITonsiTvie KOpHS N-OM CTENECHU U3 IEHCTBUTEIIBHOIO YNCIIA. IK 1.2
cBoiicTBa. [IpeoOpa3oBanue CpoiictBa kopHs N-oii  crenenu. IIpeoOpa3zoBaHue HMpPpaLUOHATBHBIX
BBIPAXKCHUH C KOPHAMH N-0i BEIpaKeHHi. DyHKIMH Y = /X UX cBONCTBA M rpaduK.
CTeCHA B Tom umucie:
Jlexuys Ne5 IlonsiTue KOpHS N-OM CTENEHU U €r0 CBOMCTBA 2
Jlexuus Ne6 Crenennast pyHKIMsI, €€ CBOWCTBA 2
[TpakTrueckoe 3ansaTue Ne 7 Beiuuciienue u cpaBHeHUE KOpHEl. Brinonnenue 2
pacyeToB C pajiuKajlaMu
Tema 2.2. OcHoBHoOe coJep:kaHue YU4eOHOIr0 MaTepuaJia 6
CBoiicTBa CTENEHU C [TonsiTve cremeHu ¢ panuOHAIBHBIM TokazareneM. CTeneHHble (QYHKIHMH, HX
paloHaIbHBIM U CBOMCTBA U rpaduKu
JNENCTBUTEIILHBIM B ToMm uncJie:
OKa3aTeIIMU Jlekunss No7 CBoiicTBa CTENEHM C PALMOHAIBHBIM U JI€UCTBUTEIBHBIM 2
ITOKa3aTeJSIMU
IIpaktnueckoe 3aHatne Ne 8 HaxoxkneHune 3HaYeHM CTENEHEH C 2
paroHaIbHBIMU NOKa3aTessMU. CpaBHEHUE CTeNeHel
[Tpaktuyeckoe 3ansitie Ne 9 MccnenoBanue ¢yHkiuu. CBONCTBAa JTUHEHHOM, 2
KBaJIpaTUYHOM, KyCOUYHO-TMHEHHON U IpOOHO-TMHEHHON (QYHKIIUN
Tema 2.3. OcHoBHOE coaepkaHue Y4eOHOIr0 MaTepuaJa 4
Pemenne nppanmoHanbHbIX PaBHOCHJIBHOCTE MPPALIMOHATIBHBIX YPaBHEHUI. METOIbI NX PEIICHUS
ypaBHEHUH B Tom uncie:
Jlexuus Ne§ Penienne nppalinoHajJbHbIX ypaBHEHUN 2
ITpaktnueckoe 3anstue Ne 10 Pemenue nppannoHanbHbIX YPaBHEHUI 2
Tema 2.4. OcHoBHOE cogepkaHue Y4eOHOI0 MaTepuaJa 6

[TokazaTenpHas GyHKIMS, €€
cBoricTBa. [loka3zarenbHble
YpaBHEHUS U HEPABEHCTBA

CreneHs ¢ NPOU3BOJIBHBIM JACMCTBUTEIBHBIM MOKa3areneM. OnpeneneHue
noka3aTeJabHON (QYHKIIUH U ee CBOMCTBA. 3HAKOMCTBO C IPUMEHEHUEM
nmokazaTebHOU (pyHKIMHU. Penenne moka3zaTeabHbIX YpaBHEHUN METOI0M
YPaBHUBAHMs II0KA3aTeIEH, METOIOM BBEICHHs HOBOU IIEPEMEHHOM,
byHKIMOHaTBHO-TpaduuecKuM MeToJIoM. Perienne nmokasareabHbIX
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HEPaBEHCTB.

B ToM uncie:

Jlexmms Ne9 ITokazaTenpHas GyHKINS, €€ CBOHCTBA 2
Jlexuus NelO Iloka3arenbHble ypaBHEHUSI U1 HEPABEHCTBA 2
[Tpaktrueckoe 3ansatue Ne 11 IIpeoOpazoBanue BEIpaXKEHHH, COAEPIKALTUX 2
cTerneHy. Penenue nokasareabHbIX YpaBHEHHM
Tema 2.5. OcHoBHoOe€ coJepkaHue Y4eOHOI0 MaTepuaJia 6
Jlorapudm uucna. CBoiicTBa Jlorapudm uncna. CorictBa norapudmoB. Ornepanus JorapuGMUpPOBAHUS
Jorapu@mosn B Tom uncJe:
Jlexmms Nell Jlorapudm uncna. ColicTBa jjorapudmon 2
ITpakTueckoe 3anstue Ne 12 BeruncieHue u cpaBHEHHUE JIOrapupmoB 2
[Tpaktueckoe 3ansatue Ne 13 Haxoxaenue 3HaueHui norapudma mno 2
IIPOM3BOJILHOMY OCHOBaHUIO. Ilepexos oT 0JJHOro OCHOBAaHMSI K IPYTrOMY
Tema 2.6. OcHOBHOe coJiep:kaHue Y4eOHOIr0 MaTepHaJia 6
Jlorapudmuueckas pynkuus, | Jlorapudmudeckas GyHKIMS U ee cBoicTBa. [IoHATHE JOrapu(pMUIECKOro
€€ CBOMCTBA. ypaBHeHus. Onepanys NoTeHIUPOBaHUsl. TpU OCHOBHBIX METOJ1a PELICHUS
Jlorapndmuyeckrue ypaBHEHHs, | Torapu(GMUIECKUX ypaBHEHHI: PYHKIIMOHATBHO-TpaQUIECKUil, METO/
HEPaBEHCTBA MOTEHIIMPOBAHUS, METO]T BBEICHHsI HOBOM nepeMeHHou. Jlorapudmudeckue
HEPABEHCTBA
B Tom umncie:
Jlexuust Nel2 Jlorapudpmuueckasi pyHKIUS, €€ CBOHCTBA 2
Jlexuus Nel3 Jlorapudmuuecknue ypaBHEeHUsl, HEPAaBEHCTBA 2
ITpaktuyeckoe 3ansatue Ne 14 Pemenue norapuMuyeckux ypaBHEHUH 2
Tema 2.7. Ilpogpeccuonanvrno-opuenmuposannoe cooepicanue yuedno20 mamepuana 4
Jlorapugmsl B npupoie u Ipumenenue nocapugma 6 npupooe u mexuuxe
TCXHHUKE B Tom umncie:
Jlexyus Nel4 Jloeapugmel 6 npupooe u mexHuke 2
Ipaxmuyeckoe 3aumsmue Ne 15 Jlocapugpmuueckas cnupars 6 npupoode. Ee 2
MamemamuyecKkue ceolcmasd
Tema 2.8. OcHoBHOE cogepkaHue Y4eOHOI0 MaTepuaJa 2
Pemrenne 3amau. Crenennas, CrenenHas, nokasarenbHas 1 jorapupmudeckas QyHkiuu. Perenue ypaBHeHHi
MoKa3zaTelbHas 1 B ToMm uncie:
sorapudmuueckas GyHKIUH I[TpakTuueckoe 3anstiue Ne 16 KontponbHas pabora 2
Pa3znea 3. OcHoBbI TpUTrOHOMeTpUHU. TpUroHOMeTpryeckne GyHKIUM 45 OK 01, OK 02, OK
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Tewma 3.1. OcHOBHOe co/iep:KaHue y4eOHOr0 MaTepuaJia 6
Tpuronomerpuyeckue Panuannas mepa yria. IloBopoT Touku BOKpyr Hauana koopauHat. OnpeneneHue
(GyHKIMN IPOU3BOJIBHOIO CUHYCa, KOCUHYCAa, TAHI'€HCAa ¥ KOTaHreHca. 3HaKu CUHYyca, KOCUHYCa, TaHT'€HCa
yria, yucia U KOTaHI'eHCa [0 YETBEPTAM. 3aBUCHUMOCTb MEXJY CHHYCOM, KOCHUHYCOM,
TAHI'€HCOM M KOT@HI'€HCOM OJHOTI'0 M TOTO € yIJia
B Tom umncie:
Jlexnus Nel5 Panuannas mepa yria. [IoBopoT TOUKH BOKPYT Hadajia KOOpJMHAT 2
Jlexumst Nel6 Onpenenenue cunyca, KOCMHYCa, TAHT€HCAa M KOTAaHT'€HCA 2
[TpakTrueckoe 3ansatue Ne 17 PaguanHblil METO] U3MEPEHHUS YTIIOB BPaILEHUs U 2
CBS3b C I'PayCHON MEpOi
Tema 3.2. OcHOBHOE coJiep:kaHue Y4eOHOIr0 MaTepHuaJia 14
OcHOBHBIE TpuronomeTrpuyeckue TOKIECTBA. ITpeoOpa3oBanus pocTeHInX
TPUTOHOMETPUUECKHE TPUTOHOMETPUUECKUX BblpakeHUH. CHHYC, KOCHUHYC, TAaHT€HC M KOTAHIE€HC
ToxzaecTsa. [IpeoOpasoBanus | yriaoBau - a
MIPOCTEUIINX B Tom umncie:
TPUTOHOMETPUYECKUX Jlexuust Ne17 OcHOBHBIE TPUTOHOMETPUUYECKUE TOKAECTBA 2
BBIPAXKCHUH Jlexuus Nel8 TIpeoOpa3oBaHusi NpOCTEUITNX TPUTOHOMETPUYECKUX BBIPAXKEHUN 2
ITpakTnueckoe 3ansTue Ne 18 OCHOBHBIE TPUTOHOMETPUYECKUE TOKIECTBA 2
Tema 3.2. ITpakTnueckoe 3ansaTue Ne 19 @opmyisl cl10XKEHUS 2
OcHoBHbIE ITpakTueckoe 3anstue Ne 20 @opmyisl yABOEHUS 2
TPUTOHOMETPUYECKHE [Tpaktuyeckoe 3ansatue Ne 21 IlpeoOpa3oBaHue CyMMbl TPUTOHOMETPUYECKHX 2
toxzaectsa. [IpeobpazoBanus (GyHKIMI B IPOU3BEJCHHE
HPOCTEHIIINX IIpakTrueckoe 3aHATHEC Ne 22 IIpeobpazoBanue MIPOU3BEACHUS 2
TPUTOHOMETPUICCKHUX TPUTOHOMETPUUECKUX QYHKIHM B CyMMy
BBIpQKEHU I
Tema 3.3. OcHOBHOe co/iep:KaHue y4eOHOr0 MaTepuaJia 4
Tpuronomerpuyeckue Ob6nacTp onpeeneHust 1 MHOKECTBO 3HAUYCHUI TPUTOHOMETPUUECKUX (DYHKIIUH.
(GyHKIINU, HX CBOMCTBA U YETHOCTb, HEYETHOCTb, NEPUOAMYHOCTh TPUTOHOMETPUUYECKUX (DYHKIUH.
rpaduKu CaoiicTBa 1 rpaduku GyHKIUI y = coS X, y = Sin X, y = tg x, y = ctg x. Cxarue
U pacTsbkeHue rpadukoB TpuroHomerpuueckux ¢yHkuuit. IIpeoOpa3zoBanue
rpauKOB TPUTOHOMETPUUECKUX (DYHKITHIA
B Tom umncie:
Jlexmmst Ne23 Tpuronomerpuyeckre GyHKIIMH, X CBOWCTBA U TPaPUKH. 2
Jlexmmst Ne24 TIpeoOpa3zoBaHre TPUTOHOMETPUIECKUX QYHKITUN, UX TPA(UKOB. 2
Tewma 3.4. Ilpogheccuonanvno-opuenmuposannoe cooeprcanue yuedHo2o0 mamepuania 3

03, OK 04, OK 05
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Omnwucanue Mporu3BOACTBEHHBIX
MIPOIIECCOB C TOMOILBIO
rpadukoB GyHKIMI

Hcnonvzosanue ceolicme mpusoHoMempuieckux QyHKyull 6 npogpheccuoHanbHbix
3a0aqax

B Tom uucie:

Jexyus Ne25 Onucanue npousso0CmEeHHbIX NPOYECCO8 ¢ NOMOWbIO 2PaAPUKO8 1
dynryui
Ilpaxmuueckoe 3ansamue Ne 23 Hcnonvzosanue c8oicme mpuzoHOMempudecKux 2
GyrKryuil 8 npoheccuorHanbHLIX 300a4ax
Tema 3.5. OcHOBHOe coJiep:kaHue Y4eOHOr0 MaTepHuaJia 2
ObpatHbie Ob6parsble Tpuronomerpuyeckue Gyakmn. Mx cBolcTBa U rpaduKu.
TPUTOHOMETPUUYECKHUE [Tpaktueckoe 3ansTHe Ne 24 OOpaTHblE TPUTOHOMETpPHUYECKHE (YHKIIUH: 2
GyHKIMM APKCUHYC, apKKOCHHYC, AaPKTAaHI'CHC
KoucyabTanus 4
IIpoMe:xxyTouHas aTrTecTtanusi B gopme IK3aMeHa 5
2 cemecTp BCET'O 144
Tema 3.6. OcHOBHOE coJiep:KaHue Y4eOHOIr0 MaTepuaJia 14
Tpuronomerpuyeckue VpaBHeHue coS X = a. YpaBHenue Sin X = a. YpaBHenue tg x = a, Ctg x = a.
YpaBHEHHUS U HEPABEHCTBA Pemenre TPUTOHOMETPHUYECKHUX YPAaBHEHH OCHOBHBIX THIIOB: MPOCTEHININE
TPUTOHOMETPUYECKUE YpPABHEHUS, CBOJSIIMECS K KBaJpaTHbIM, peLIacMble
pa3I0KeHNUEM Ha MHOKUTENH, OAHOPOIHBIE. [IpocTelinine TpuroHoMeTpuyecKkue
HEPaBEHCTBA
B Tom umncie:
Jlexmwst Ne26 TpuronHomerpuyeckre ypaBHEHHS U HEPAaBEHCTBA 2
IIpaktuueckoe 3anstue Ne 25 Ilpocreiinme TpUroHOMETPUYECKHE YPAaBHEHUS 2
ITpakTnueckoe 3anstue Ne 26 IIpocreiiye TpUroHOMeTpUYECKUE ypaBHEHUS 2
ITpaktuueckoe 3anstue Ne 27 Ilpocreiinme TpUroHOMETPUUYECKHE YPaBHEHUS 2
ITpaktrueckoe 3ansTue Ne 28 [Ipocreiinme TpPUroHOMETPUYECKHE HEPABEHCTBA 2
ITpakTueckoe 3ansaTue Ne 29 IIpocreiiiye TpPHroHOMETPUUECKNE HEPABEHCTBA 2
ITpakTueckoe 3ansaTue Ne 30 IIpocreiiiye TpPUroHOMETPUUECKNE HEPABEHCTBA 2
Tewma 3.7. OcHOBHOE coJiep:KaHue Y4eOHOro MaTepuaJia 2
Pemenue 3anau. [TpeoOpa3zoBanue TPUTOHOMETPUIECKUX BBIPAKEHHUI. Pemenue
OCHOBBI TPUTOHOMETPHUH. TPUTOHOMETPUUECKUX YPAaBHEHUHN U HEPABEHCTB, B TOM YHCJIE C UCIOJIb30BaHUEM
Tpuronomerpuueckue CBOWCTB (QyHKLUH
byHKIMN [Tpaktnueckoe 3ansatue Ne 31 KontponbHas pabora 2
Pa3nea 4. KomniiekcHble ynciia 2 OK 01
Tema 4.1. | OcHoBHOE coepikanue y4eGHOro MaTepuasia OK 03
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KomMmiiekcHble yncia

IToHsITHE KOMIIJICKCHOT'O YHCJIA. COHp?DKCHHBIe KOMIIJICKCHEBIC 4YKrCiia, MOAYJIb U
APTrYMCHT KOMIIJICKCHOT'O YHMCJIa. ApI/I(bMeTI/I‘-IeCKI/Ie JEUCTBHS C KOMIUICKCHBIMU
qucjiaMunu

B ToM uncie:

[Tpaktnueckoe 3anstue No 32 Apudmerndeckue NEUCTBHS C KOMIUICKCHBIMU 2
quciIaMu
Pasnea 5. IlpousBognas u nepsoodpaszHasi yHKIMHU 46 OK 01, OK 03, OK
Tema 5.1. OcHOBHOE cojiep:KaHue Y4eOHOro MaTepuaJia 6 04, OK 06, OK 07
[TonsiTHE TPOU3BOIHOM. [Tpupamenue aprymenra. [Ipupamenue pyHkuuu. 3agauu, NpuBoOAsILINE K IK 1.2
®opmyisl 1 IpaBuUIIa MIOHSTHIO POU3BOAHOMN. OlpeneneHe NPOU3BOAHON. AJITOPUTM OTBICKAHUS
Qg depeHIpOBaHUS npousBoaHoi. ®opmynsl quddepennmpoBanus. [IpaBuna
nudepeHIpoOBaHMs
B Tom umncie:
Jlexuus Ne27 TTonsitue npousBoaHoil. opMyIibl U mpaBuiIa 2
¢ epeHIMpoBaHUs
ITpaktueckoe 3ausatue Ne 33 Ipasuna u dopmyinsl nuddepeHmpoBanusi. 2
ITpakTrueckoe 3ansatue Ne 34 Tabnuia npou3BOAHBIX 3JIEMEHTAPHBIX (PYHKIIMHA 2
Tema 5.2. OcCHOBHOe co/iep:KaHue Y4eOHOTr0 MaTepuaJia 2
[ToHsiTHE O HENPEPBIBHOCTHU [Tonsitue HempepbiBHOHM ¢GyHKIMU. CBoicTBAa HempepbiBHOW (QyHKIUU. CBS3b
GyHKIMH. MeTox MHTEPBANOB | MEXIY HENPEPhIBHOCTRIO U auddepeHIpyeMOCThi0 (YHKIMH B TOYKE.
ANTOpPUTM pELIEHUSI HEPABEHCTB METOJIOM HHTEPBAJIOB
B Tom umncie:
Jlexuust Ne28 [TonsiTue 0 HeNpepbIBHOCTH (DYHKIMU. MeTo1 MHTEpBaJIOB 2
Tema 5.3. OcHoBHOE coep:kaHue Y4eOHOI0o MaTepHaJia 4
I'eomerpuyeckuii u ['eomeTpuyecKkuii CMBICT NPOU3BOJHOM (YHKUUU - YIIOBOM KO3 (UIMEHT
¢buznueckuit CMBICII KacaTeslbHOU K rpaduky QyHKIUU B TOUKE. Y paBHEHHE KacaTelbHOU K rpaduxy
IIPOU3BOTHOM (byHKIMU. AJITOPUTM COCTaBJICHUS YpaBHEHUS KacaTelbHOM K rpaduKy QyHKIUN
y=f(x)
B ToMm uncie:
Jlexuust Ne29 I'eomerpuueckuit ¥ pu3nyecKuii CMBICI TPOU3BOIHON 2
[TpakTuueckoe 3anstue Ne 35 VpaBHeHHe KacaTeapHOM B 00111eM BUJIE. 2
Tema 5.4. OcHoBHOE cogepkaHue Y4eOHOI0 MaTepuaJa 2

MOHOTOHHOCTbH (DYHKITHH.
Touku

Bo3pacranne n yObiBaHue (DYHKIIMH, COOTBETCTBHUE BO3pACTaHUS M YOBIBaHUS
(GYyHKIMY 3HAKy IPOM3BOIHON. 3aa4ll HA MAKCUMYM U MUHHMYM.
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JKCTpEMyMa B Tom unciie:
[TpakTyeckoe 3anarue Ne 36 HaxoxxaeHne SKCTpeMallbHbIX 3HaUeHUH (QYHKIUN 2
Tema 5.5. OcHOBHOe co/iep:KaHue y4eOHOTr0 MaTepuaJia 6
HccnenoBanue GpyHKIMA U VccnenoBanne yHKIIMM HA MOHOTOHHOCTB M TIOCTPOEHHUE rpa)uKoB
MOCTpOEHUE TpaUKOB B ToMm uncJe:
Jlexmmst Ne30 MccnenoBanne GpyHKIui 1 mocTpoeHne rpadukoB 2
[Tpaktnaeckoe 3amstue Ne 37 HccnemoBaHuid (QYHKIMA C  TOMOIIBIO 2
MIPOU3BOAHOMN
[Tpaktaeckoe 3anstue Ne 38 UccnemoBanuid (QYHKIMA €  TIOMOIIBIO 2
MPOU3BOJHOM
Tema 5.6. OcHOBHOE coJiep:kaHue Y4eOHOI0 MaTepHuaJia 2
Haubonbiiee u HanMeHblee Haxoxnenue HanuOOIbIIET0 ¥ HAUMEHBIIETO 3HAYCHUN (PYHKIIMIA, TOCTPOCHHE
3Ha4YeHUs1 QyHKIUN rpaMKOB C UCTIOIF30BaHUEM alapaTa MaTeMaTHYECKOTO aHAIN3a
B Tom unciie:
[Ipaktuueckoe 3ansarue Ne 39 Haxosknenue HamOOJBIIETO M HAWMEHBILIETO 2
3HaYeHUS PYHKINH
Tema 5.7. Ilpogpeccuonanvrno-opuenmuposannoe cooepicanue yuedHo20 mamepuana 6
Haxoxxnenne ontumMaibHOTO Haumenvuee u naubonvuee 3uauenue Qynkyuu
pe3yibTara ¢ MOMOILBIO B ToM uucie:
HPOU3BOJIHOM B PAKTUYECKUX | Jlexyusa No31 Haumenvuiee u naubonvuiee snadenue gynkyuu 2
3aadax IIpakmuueckoe 3anamue Ne 40 Haxoowcoenue onmumanvHozo pesyibmama c 2
HOMOUBIO NPOU3BOOHOU 8 NPAKMUYECKUX 3a0ayax
Ipaxmuuecxoe sanamue Ne 41 HaxooicOeHue onmumanvHoz2o pe3yibmama c 2
HOMOUBIO NPOU3BOOHOU 8 NPAKMUYECKUX 3a0ayax
Tema 5.8. OcHoBHOE coaep:kaHue Y4eOHOr0o MaTepHaJia 6
[TepBoobOpasnas GpyHKIHU. O3HakoMJIEHHUE C TIOHITHEM HHTETpajia U mepBooOpasHoi ais pyHkimu y=f(x).
[TpaBuia HaXOXKACHUS Pemenne 3amad Ha CBs3b TEpPBOOOpA3HOW W €€ TNPOU3BOIHON, BBIYHCICHUE
epBOOOPaA3HBIX nepBooOpazHoil st naHHOW (yHkumMu. Tabmuua dopmyn A HaXOXKACHUS
nepBooOpa3HbIX. M3yueHne npasuiia BEIUMCICHHS IEPBOOOpa3HON
B Tom umncie:
Jlextms Ne32 TTeprooOpasnas pynknmu. [IpaBuiia HaX0XIeHUS IIEPBOOOPAZHBIX 2
ITpakTuyeckoe 3anstue Ne 42 MHTerpan u neppooOpasHast 2
[Tpaxtrueckoe 3anstue Ne 43 MnaTerpan u nmepBooOpazHas 2
Tema 5.9. OcHoBHOe coaepkaHue Y4eOHOIr0 MaTepuaJia 4
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[Inomaae KpUBOIMHEHHOM
tpaneuuu. @opmyia Herorona
- JletiOuua

3ajauu, NPUBOJALINE K MOHATHIO OIPEAEIIEHHOIO MHTErpaia - O BBIYUCICHUU
IUIOMIAANM KPUBOJMHEMHOW Tpamemuu, O IepeMElIeHuU TOouku. I[loHsATne
onpenenéuHoro unrerpana. ®opmyna Herorona — Jleitoauna.

B ToM uncie:

ITpaktuueckoe 3anstue Ne 44 Teopema Herotona- Jleitoauia

[Tpaktuyeckoe 3anstue Ne 45 Teopema Heiotona- JleitOnuia

N

Tema 5.10.
OnpeneneHHblil UHTErpaj B
KHU3HU

Ilpogpeccuonanvno-opuenmuposannoe cooepicanue yuednozo mamepuana

Teomempuueckuil u guzuueckuti cmvici onpedenennoco unmezpana. Popmyna
Hvromona - Jletibnuya. Pewenue 3a0au Ha npumeneHue unmezpana OJis
BLIYUCTEHUS (PUSULECKUX eTUYUH U naowadell

B ToM uncie:

Jexyus Ne33 [eomempuueckuii u Quaudeckuti Ccmvicl OnpeodeieHHO20
unmezpana.

Ilpakmuueckoe 3anamue Ne 46: I[lpumenenue ummeepana K BblYUCIEHUIO
Qusuueckux seruuun u niowaoel

Ilpakmuueckoe 3anamue Ne 47: Ilpumenenue unmecpanra K 6bl4UCTEHUIO
Quzuueckux senruyun u niowjaoeu

Tema 5.11.
Pemenne 3amau. IlponsBoanas
U iepBooOpa3Has PyHKIHH

OcHOBHOE cojiep:KaHNe Y4eOHOr0 MaTepuaJia

@opmynsl U mnpaBuna auddepeHurponanus. HMccnenoBanue (yHKUUMNA ¢
MOMOIIBIO TPOM3BOIHON. Hanbonbiiee 1 HauMeHbIIee 3HaueHUs! PYHKIUH.
Brruncnenne nepsoo6pasznoii. [Ilpumenenne nepBoodpa3Hoit

B ToM uncie:

ITpaktuyeckoe 3anstue Ne 48 KontposbHas pabota

Pa3nes1 6. YpaBHeHHs1 M HepaBeHCTBA

10

Tema 6.1.

PaBHOCWIIBHOCTh YpaBHCHHH 1
HepaBeHCTB. O0IIHe METO B
pEIICHUS.

OcHOBHOE cojiep:kaHne Y4eOHOT0 MaTepHaJa:

VYpaBHEHHsIT W CHCTEMBl ypaBHEHWH. PalnuvoHanbHBIE, WpPpPALMOHAIBHEIE,
[IOKa3aTeJIbHbIE W TPUTOHOMETPUYECKUE  YpPABHEHUS U CHUCTEMBI.
PaBHOCHIIBHOCTE ypaBHEHUH, HEPABEHCTB, CUCTEM.
OcHOBHBIE TIPUEMBI UX pelIeHus (pa3iokKeHne Ha MHOYKUTEIH, BBEJICHHE HOBBIX
HEU3BECTHBIX, OJICTAHOBKA, IpaUUECKUil METON).

B ToM uncie:

IIpaktnueckoe 3anatue Ne 49 Kopau ypaBHeHUl. PABHOCHIIBHOCTD YpaBHEHHUI.
[TpeoOpa3oBanue ypaBHeHUI. OCHOBHBIE IPUEMBI PEIICHUS] YPABHEHUH.

Tema 6.2.

OcHOBHOE co/iep:KaHNe Y4eOHOr0 MaTepuaJia

OK 01
OK 02
OK 03
K 1.2
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I'paduaeckuii MmeToa perieHus
YpaBHEHUH, HEPABEHCTB

HepaBenctBa.  PanumonanbHble, MIOKa3aTebHBIE U
TPUTOHOMETPUYECKUE HEPABEHCTBRA.

OcHoBHbIE PUEMBI pellieHus] HepaBeHCTB. Vcrnonbp30BaHNe CBONCTB U rpauKoOB
(GyHKUMH TpU peIIeHUH YpaBHEHWH W HEPaBEHCTB. METOJ HWHTEpBAJIOB.
N3o0pakeHne Ha KOOPAMHATHOM MIIOCKOCTH MHOXKECTBA PEIICHUH YpaBHEHUN U

HCPABCHCTB C ABYMS NNICPCMCHHBIMU U UX CUCTCM.

UppaloOHaNbHBIE,

B Tom uncie:

[TpakTaeckoe 3austue Ne 50 [TokazarenbHbie, TIorapuMUIECKIEC HEPABCHCTBA. 2
TpuroHomerpudeckue HepaBeHCTBA. VIcrosib30BaHME CBOMCTB M IpadUKoOB
(GyHKIMI 1715 pelieHys] ypaBHEHUM U HEPABEHCTB.
Tema 6.3. Ilpogpeccuonanvno-opuenmuposannoe cooepicanue yuedHo20 mamepuana 4
CocraBieHue u petieHue Pewenue mexcmosbix 3a0ay npogeccuonanbHo20 co0epHCanus
poeCCHOHATIBHBIX 33/1au C B Tom umcie:
MIOMOIIBIO YPaBHEHHUI Ipaxmuuyeckoe 3anamue Ne 51 Peuwenue npogheccuoHanbHuix 3a0ay ¢ NOMOUbIO 2
Memo008 peueHus. ypasHeHUull U HepageHCms.
Ilpakmuueckoe 3anamue Ne 52 Pewenue npogheccuonanvhuix 3a0au ¢ NOMOwbio 2
Memo008 peeHus. ypasHeHUll U HepageHCms.
Tema 6.4. OcHoBHOE cogep;kaHHe Y4eOHOI0 MaTepuaJia 2
Pemenue 3anau. Ypasuenus u | OOmue METOIbI PEIICHUs] yPAaBHEHNH. Y PaBHEHUS] M HEPABEHCTBA C MOIYJIEM.
HEpaBEHCTBA B Tom uncie:
ITpaktuueckoe 3anstue Ne 53 KontponpHas pabora 2
Pa3nesa Ne7 Muo:kecTBa u Jioruka. KomOMHATOpHKa, CTATHCTHKA M TEOPHSI BEPOSITHOCTH. 16 OK 02, OK 03, OK
Tema 7.1. OcHOBHOE cojiepKaHue Y4eGHOro MaTepHuaia 2 05
UucnoBsle MHOXKECTBA [TonsiTre unciioBoro MHOkecTa. Onepannuy HajJ MHOKECTBAMHU. MK 1.2
B ToMm uncie:
ITpaktnueckoe 3anstue Ne 54 BeinosHeHHe onepaiuil HaJl MHOYKECTBAMHU 2
Tema 7.2. OcHoBHOE cofepkaHue Y4eOHOIr0 MaTepuaJa 2
DneMeHTbl KOMOMHATOPUKH OcHoBHbIE MOHATHSI KOMOWHATOPUKU: MIEPECTAHOBKH, 33Ja4l Ha MOJICYET Yucia
pasMelleHHd, TepecTaHOBOK, coueTaHuid. Pemenune 3amau Ha nepedop
BAPUAHTOB.
B Tom umncie:
[Tpaktnyeckoe 3anarue Ne 55 IlpaBuna komOuHaTtopuku. Pemenue 2
KOMOMHATOPHBIX 3a/1a4. Pa3menenus, couetanus u nepectaHoBku. [IpuknanHsie
3aJ1a4H.
Tema 7.3. OcHOBHOe co/iep:KaHue Y4eOHOTr0 MaTepuaJia 2
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Co0mITHE, BEpOSITHOCTH
coObITus. CroxxeHue u
YMHO)XEHUE BEPOSTHOCTEH.

CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TeopemMbl O BEPOSITHOCTH CYMMBI
coOBbITHIA. YCJIOBHas BEPOSITHOCTh. 3aBHCUMBIC W HE3aBUCUMBIC COOBITHS.
Teopembl 0 BEpOSITHOCTH MPOU3BEICHHS COOBITUH.

B ToM uncie:

[Ipaktnueckoe 3ansitue Ne 56 Kraccuueckoe ornpeneraeHue BepPOSTHOCTH. 2
CaoiicTBa BepoOsITHOCTEH, TeopemMa O cymme BeposiTHocte. CrokeHue u
YMHOKE€HHE BEPOSITHOCTEH. BhIuncienne BepoaTHOCTEH.
Tema 7.4. Ilpogheccuonanvno-opuenmuposannoe cooepiicanue yuedoHo2o mamepuaia 4
BepositHoCcTh B Omuocumenvras  uacmoma  coObIMUs,  CBOUCMBO ee  YCMOUYUBOCHIU.
npoeCCHOHATBHBIX 3aauax Cmamucmuueckoe onpeodenenue geposmuocmu. Quenka  6eposmHocmu
codvimusi.
B Tom umncie:
Jlexyus Ne34 Omnocumenvras uacmoma coovimusi 2
Ilpakmuueckoe 3anamue Ne 57 Pewenue eeposmnocmubix 3a0a4 6 2
npogeccuonanvbHoll 0essmenbHOCmu
Tema 7.5. OcHOBHOe coJiep:kaHue Y4eOHOIr0 MaTepHaJia 2
JluckpetHas ciay4anHas Bunel ciayvaiiasix BenuuuH. OnpeneneHue JUCKPETHOM ciyyailHOW BEIHMYMHBI.
BEJIMYMHA, 3aKOH €€ 3aKOH pacHpenenacHuss OUCKPETHOM Cily4aliHOM BeJW4YuHBL. Ee 4ucioBble
pacnpeneseHus. XapaKTEPUCTHUKHU.
B Tom umncie:
[TpakTueckoe 3ansaTue Ne 58 BerunciaeHne BeposITHOCTEHN clTydyailHbIX BEJIUYHUH. 2
Pemenve npukinagHeIx 3a1a4.
Tema 7.6. OcHoBHOE cofepkaHue Y4eOHOIr0 MaTepuaJa 4
3aaun MaTeMaTu4ecKon [lepBuuHas 0O0pabOTKa CTAaTUCTUYECKUX JaHHBIX. YUCIIOBBIE XapaKTEPUCTUKU
CTaTUCTUKH. (cpennee apudmernyeckoe, MeauaHa, pa3Mmax, aucnepcusi). Pabora c
tabinnamu, rpapukamu. J{narpammamu.
B Tom umncie:
[Ipaktnueckoe 3anstue Ne 59 IlpencraBienne ynciaoBbIX JaHHBIX. [IpukitagHble 2
3a/1auun
[Tpaktuueckoe 3anstue Ne 60: KontponpHas paborta 2
Pasnea 8. IIpsiMmble M JIOCKOCTH B IpocTpancTBe. KoopanHaThl M BEeKTOPBI B IPOCTPAHCTBeE. 28 OK 01, OK 03,
Tewma 8.1. OcHoBHOE coaepkaHue Y4eOHOro MaTepHaJia 2 OK 04, OK 07
OCHOBHBIE IOHATHSA [Ipenmer crepeomerpun. OCHOBHBIE TOHATHS (TOYKa, MpsiMas, IUIOCKOCTD, MK 1.2

crepeomeTpun. Pacnonoxenue
MPSIMBIX U IJIOCKOCTEHN

npoctpanctBo). OCHOBHBIE akcMOMBI cTtepeomeTpur. llepecekaroiuecs,
napajuleNbHble W CKPEIIUBAIOIIUECs MpsMble. YTol MeXAy MNpsSMbIMH B
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npoctpancTBe. OCHOBHBIE MPOCTPAHCTBEHHBIE (DUTYPBHI.

B ToM uncie:

[IpakTuueckoe 3anstue Ne 61 IIpu3Haku B3aMMHOIO PACIOJOKEHUS MPSIMBIX. 2
Yrois Mexay NpssMbIMU. B3auMHOE pacrionoKeHue NpsIMBIX U INIOCKOCTEN.
Tewma 8.2. OcHOBHOe co/iep:KaHue Y4eOHOTr0 MaTepuaJia 4
[TapamienbHOCTB IPSIMBIX, [TapanneneHple npsiMass U miIockocTs. Omnpenenenue. Ilpusnak. CpoiicTsa.
MPSIMOM M TUIOCKOCTH, [TapannensHble ockocTH. TeTpasap u ero sneMeHTsl. [lapamienenunen u ero
IJIOCKOCTEM. aneMeHThl. [locTpoeHue ceueHuil.
B Tom umncie:
Jlexmms Ne35 TMapaninenbHOCTh MPSMBIX, MPSIMON U TIIIOCKOCTH, TJIOCKOCTEH. 2
ITpakTueckoe 3ansitue Ne 62 [Ipu3Haku U cBOMCTBA NapajuI€IbHBIX IJIOCKOCTEH. 2
Tema 8.3. OcHOBHOe coJiep:kaHue Y4eOHOIr0 MaTepHaJia 4
[lepnieH IUKYISIPHOCTD [lepnenaukynsapHelie npsmble. [lapamienbHble npsiMble, TEPHEHAUKYISPHBIE K
IPAMBIX, IPSAMOM U IIJIOCKOCTH, | IUIOCKOCTH. [Ipr3HaK MepHeHUKYIISIPHOCTH MPSIMOU U TFIOCKOCTH.
IIJIOCKOCTEM. B Tom umncie:
Jlexumsa Ne36 I[lepneHIUKYNSIpHOCTh MPSIMBIX, MPSIMOW U  IJIOCKOCTH, 2
IIJIOCKOCTEM.
[Tpaktnueckoe 3anstue Ne 63 [lpu3Haku U CBOMCTBAa NEpPHEHAMKYISIPHBIX 2
IIJIOCKOCTEM.
Tewma 8.4. OcCHOBHOe co/iep:KaHue Y4eOHOTr0 MaTepuaJia 4
Iepnennukynsp u HaknonHas. | [lepnenaukynsap u HakioHHas. Teopema o Tpex NepHeHAUKYIApax. YOI MeXIY
Teopema o Tpex OpsIMOH U TJIOCKOCTBIO. Paccrosinne B mpocTpaHCTBE. YTroil MEXIy
MEPIEHIUKYIIApax. IJI0CKOCTSIMU. [lepneH AuKyYISIPHOCTD IBYX IIJIOCKOCTEM.
B Tom umncie:
[Tpaktryeckoe 3anstue Ne 64 IlepneHIuKyIsp U HAKJIIOHHAS K TUIOCKOCTH. YTOJI 2
MEXIY MPSAMOH M INIOCKOCTBIO. TeopeMsbl 0 B3aNMHOM PAaCOJIOKEHUHU IPSIMON 1
IJI0CKOCTH. TeopeMa 0 Tpex NepneHaUKyIspax.
[Tpaktdeckoe 3anstre Ne 65 [lepneHIUKyIsp U HAKIIOHHAS K TUIOCKOCTH. YTOII 2
MEXy NPSMOI U IIIOCKOCTBI0. TeopeMbl 0 B3aMMHOM PacIoIOKEHNN IPSIMOM U
II0CKOCTH. Teopema 0 Tpex HeprneHauKyspax.
Tema 8.5 OcHoBHOE cogepkaHue Y4eOHOIr0 MaTepraJia 6
KoopaunaTsl 1 BEKTOpHI B [TpsamoyronbHas (JlekapToBa) cHUcTeMa KOOPAMHAT B MPOCTPAHCTBE. BeKTopHI.
MPOCTPAHCTBE PaBeHnctBO BekTOpOB. ClIOKEHHE BEKTOPOB. YMHOXEHHE BEKTOpa Ha YHCIIO.

Hcnonb3oBaHne KOOPAMHAT U BEKTOPOB IMPU PEIIEHUH MATEeMAaTHYECKUX H
MIPUKJIAHBIX 3a]1a4.
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B Tom uncJe:

Jlexuus Ne37 KoopanHaTel U BEKTOPHI B IPOCTPAHCTBE 2
[Ipaktnueckoe 3ansitue Noe 66 JleiictBusi ¢ BekTopamu. JlexkapToBa cucTteMa 2
KOOpAMHAT B MpocTpaHCTBE. PaccrositHue wmexnay Ttoukamu. JleicTtBus c¢
BEKTOpPaMH, 3a/IaHHBIMU KOOpAUHATaMH. CKaJsipHOE MPOU3BEICHHE BEKTOPOB.
[Ipaktuueckoe 3anstue Ne 67 JleiictBusi ¢ BekTopamu. [lekaproBa cucrema 2
KOOpIMHAT B HpocTpaHCTBe. PaccrosiHue Mexay Toukamu. JlelictBus ¢
BEKTOPAMH, 33JaHHBIMU KoopauHaTaMu. CKaJIIpHOE IPOU3BEIEHNE BEKTOPOB.
Tema 8.6. Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue yuedH020 mamepuana 6
[Ipsimble U TIIOCKOCTH B Paccmosanue om mouku 0o niockocmu, om npamou 00 HIOCKOCMU, pAcCMOsiHUe
MPaKTUYECKUX 3a/1a4ax. MedHcOy NI0CKOCMAMU.
B Tom unciie:
Jlexyus Ne38 Ilpsmvie u niockocmu 8 npaxmu4eckux 3a0a4ax 2
IlIpakmuueckoe 3anamue No 68 Bexmopnoe ypagnenue npsamoii u ni10CKOCMU. 2
Ilpakmuueckoe 3anamue Ne 69 Bexmopnoe ypagnenue npsamotl u nioCKOCmil. 2
Tema 8.7. OcHOBHOe coJiep:kaHue Y4eOHOIr0 MaTepHaJia 2
Pemenne 3amau. Ipsmeie u PacnionosxeHne npsiMpIX U IJIOCKOCTEM B IPOCTpaHCTBE. [IeprnenIuKyIapHOCTD U
IJIOCKOCTH, KOOPIMHATBI U NapauIeIbHOCTh  MPSIMBIX ¥ IUIOCKOCTEH. JleKkapTOBBI KOOPAMHATHI B
BEKTOPBI B IPOCTPAHCTBE. npoctpancTBe. BekTopel B npoctpaHcTBe. Cl0KE€HUE UM BBIYMTAHHUE BEKTOPOB.
YMHO)eHue BekTopa Ha uncio. KoopauHatel BEKTOpa.
B Tom umncie:
ITpaktuueckoe 3anstue Ne 70 KontponsHas pabora 2
Pa3nes 9. Muororpannuku. Tesia BpanieHus. 20 OK 01, OK 04,
Tema 9.1. OcHoBHoOe coJep:kaHue YU4eOHOIr0 MaTepuaJia 2 OK 06, OK 07
[Ipu3ma, napannenenunen, IIpusma u ee oanementsl. [lapamnenenunen. ColicTBa NPSMOYTOJIBHOTO IK 1.2
KyO, mupamua u ux cedeHus. | mapamwienenunena. Kyo. [Tupamuna u ee anemenTtsl. [IpaBuiibHas mupamua.
B Tom umncie:
[Ipaktnueckoe 3amsate Ne 71 Pa3znuuHble BHIBI MHOTIOIrpaHHUKOB. HXx 2
n3o00pakenust. CeueHus, pa3BepTKH MHOTOTPAHHUKOB.
Tema 9.2. OcHoBHOE cogepkaHue Y4eOHOIr0 MaTepuaJa 2
IIpaBunbHBIE MHOTOTPaHHUKK | [Momags  TOBEPXHOCTH  MHOTOTPAaHHHMKOB.  [Ipocreiimme  KOMOWHAIUH
B KU3HU. MHOTOT'PAaHHUKOM. BBIUHCIIEHHE 3JEMEHTOB IPOCTPAHCTBEHHBIX  (UTYD.
IIpaBuIbHBIE MHOTOTPAHHUKH.
B Tom umncie:
IIpaktnueckoe 3anarve Ne 72 PasznuuHble BHAbI MHOTOIPAHHUKOB. MX 2
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HN300paKCHMUSI.

Tema 9.3. Ilpogheccuonanvno-opuenmuposannoe cooepiricanue yuedoHo2o mamepuaia 4
Hununaap, KoHyc, map 1 ux Lununop u eco snemenmol. Ceuenue yunuHopa (napaiiebHoe OCHO8AHUIO U OCU).
CEUCHUSI. Paszeepmra yurunopa. Konyc u eco anemenmoi. Ceuenue koHyca (napaineibHoe
OCHOBAHUIO U NPOX0OsAWee uepe3 8epuiuHy), KoHudeckue cedenus. Pazeepmrka
KoHyca. Yceuenmwiti konyc. Eco obpazyrowasn u evicoma. Ceuenue yceueHHO20
konyca. lllap u cipepa. Ceuenue wapa, cghepul.
B Tom umncie:
Jlexyus Ne39 [{ununop, Konyc, wap u ux ce4eHus. 2
IIpakxmuueckoe 3ansamue Ne 73 Tena epawjenus, ux ceueHus u paseepmiru. 2
Cummempus men epaujetusl.
Tema 9.4. OcHOBHOe coJiep:kaHue Y4eOHOIr0 MaTepHaJia 4
OO6beMbl U MII0IAAN O6wem u ero m3mepenue. Marerpanpaas popmyna oobema. @opmynsl oobeMa
MOBEPXHOCTEH Tel Ky0a, MpsSMOYTOJBHOIO MapajUleNienuieaa, MpU3Mbl, HUWIMHIpPAa M KOHYca.
dopmyibl 00beMa apa u miomaau chepel.
B Tom unciie:
[Tpaktuueckoe 3anstue Ne 74 Beruncnenue momasei 1 00beMoB 2
ITpaktuyeckoe 3anstue Ne 75 Boruncnenue miomaaei 1 00beMoB 2
Tema 9.5. Ilpogheccuonanvno-opuenmupoeannoe cooepricanue yuedbHo20 mamepuaia 6
[Ipumepsl cumMMeTpuu B Buowvl cummempuii 6 npocmpancmee. Cummempus men 6paujeHusl.
npodeccun B Tom uncie:
Jlexyus Ne4() Buowvl cummempuii 8 npocmparncmeae. Cummempusi mei 8paAujeHusl. 2
Ipaxmuuecxoe 3anamue Ne 76 Cummempus mHo2oepanHukos. Cummempus mei 2
8paujenusl.
IIpaxmuueckoe 3ansamue Ne 77 Cummempus mHo2ocpanrukos. Cummempus mei 2
8paujenusl.
Tema 9.6. OcHoBHOE cofepkaHue Y4eOHOIr0 MaTepuaJa 2
Pemenne 3amauy. [Togo6ue Ten. OTHOIIEHUE TUTOMIAEH TTOBEPXHOCTEN M 00BEMOB TTOTOOHBIX
MHOTOrpaHHHUKH | Tela TEl.
BpAIICHMS. B Tom umncie:
ITpaxtuueckoe 3anstue Ne 78 KontponsHas pabora 2
IIpoMe:xxyTOYHas aTTecTalusa B GopMe IK3aMeHa 5
Bcero 250
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3. YCJIOBUS PEAJIM3ALIMU TPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOM
JANCHUITVINHBI

3.1. MaTepuajibHO-TEXHHYECKOE 0o0ecreueHue

Jiis peanuzaniuu 00pa3oBaTeIbHOrO Mpolecca (BceX BHUJIOB YYEOHOH NEATEIBHOCTH) IO
AUCHUIINIMHE UCIOJB3YIOTCA CICAYIOIUC CIICHUAIIBHBIC ITOMCIICHUA, OCHAILICHHBIC B COOTBCTCTBUU
¢ [Ipunoxxenunem § OI1 CITO: Kabunet o61ieo0pazoBaTeIbHbIX JUCIUTUINH

Ilepeyenn yueOHO-HATISIAHBIX IOCOOMIA:

[Inakarel o Temam: «TpuroHomerpryeckne ypaBHEHHsSI M HEPABEHCTBa», «DyHKLIHH, UX
cBoiicTBa U rpadukm», «Tpuronomerpuueckue QyHKIUN», «MHOTOYroJIbHUKW». Pa3zgarounsiii
MaTepuai. MylnbTUMEANITHbBIE MaTepUalbl, CXEMbI, CIIPABOYHbIC TAOIHIIBL.

OcHallleHHOCTbD:

Crennpl (YT0J0K BeITycKHUKA, O MaTeMaTHKE U MaTeMaTHKax, YTOJOK OXpaHbl TPY/a).

UepTrexkHble THCTPYMEHTHI (LIUPKYIb, JIMHEHKA, TPEYTOJIbHUK, TPAHCIIOPTHD).

K, myJabsTHMeauiiHOE 000pYyAOBaHHUE

Komnerorep - 1 mt., MyapTuMeara NpoeKTop (NEpeHOCHOM) — 11IT., 3KpaH NpOEKIMOHHbIN
(mepeHocHoi#t) — 1.

VYyeOHast MeOenb: CTOJIBI, CTY/bs, TOCKA MEIOBasl.

[Tporpammuoe obecrieueHme:

Microsoft Windows, Microsoft Office Professional Plus, Zoom (6ecratnas Bepcusi) -
CBOOOJHO pacIpoCTpaHsIeMOe IPOrpaMMHOE 00eCTIeYeHHE

3.2. YyeOHO-MeTOOHYECKOE O0ecIeueHne

3.2.1. OcHOBHBIE NTeYaTHbIC U/WJIN JJIEKTPOHHbIC U3IaHUS

Jlnst peanu3anuy mporpaMMbl OMOIHOTEUHBINH (POHII UMEET TeYaTHBbIC W/WUIU DJEKTPOHHBIC
y4eOHUKH W 00pa3oBaTelbHbIE PECYPCHI, JTOMYIIEHHBIE K WCIOIB30BAHUIO TIPH pPeaTU3alNH
obpazoBarenbHbIX porpamMmbl CITO Ha 6a3e OCHOBHOTO 00111€TO 0Opa30BaHMUS:

1. Martemaruka: anredpa 1 Hauaaa MaTeMaTHYeCKOTo aHaln3a, reoMeTpus. Anredpa u Hadana
MareMaruuyeckoro aHanuza: 10—11-e kmaccel: 6a30BbIi U yrayOn€HHbIN ypoBHU : yueOnuk / 111, A.

Amumvos, 0. M. Koasrun, M. B. Tkauéa, ®&nopoBa. — 12-¢ wu3nm., crep. — Mocksa :
[Mpocsemenne, 2024. — 463 c. — ISBN 978-5-09-112136-0. // JIanb : aneKTpoHHO-OHOIHOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/408656 — Pexum gocTyma: misi aBTOPH3.

IOJIb30BaTee. — TEeKCT: 2JIEKTPOHHBIMN.

2. Matemaruka: anreOpa ¥ Hayajla MaTeMaTHuecKoro aHaiausa. ['eomerpus. 10 - 11 kmaccs:
0a30BbIll W YIIYONEHHBIM YPOBHH: y4eOHHWK Jisi oOrieoOpa3zoBarenbHbiX opranm3anuii / JI. C.
AranacsH, B. @. byry3os, C. b. Kagomues [u ap.]. - 10-e uzn., crep. - Mocksa: [Ipocsernienue, 2022.
- 287 c.: mi. - (MI'Y - mikozne). - [['eomerpust. 10 - 11 xmace]. - ¢. 278. - ISBN 978-5-09-087645-2. -
TekcT: HemocpeICTBEHHBIM.

3.2.2. JlonoJHUTEIbHbIE HCTOYHUKH

1. Hamunrep, B. A. I'eometpusi: crepeoMeTprudeckre 3a/1a4i Ha MOCTPOCHUE : yueOHOe
mocoOwue JyTs cpeiHero npodeccruonanbHoro oopasosanus / B. A. Jlanmuarep. — 2-¢ u3a1. — Mocksa
: UznatensctBo FOpaiit, 2023. — 189 c. — (IIpodeccuonansuoe obpazosanue). — ISBN 978-5-
534-05735-5. — Texkcer : anekTpounsiii / ObpaszoBatenbHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/515380 (nata oopamenus: 14.03.2024).

2. Hamuarep, B. A. Maremartuka: 3a1a4u ¢ MOAYJEM : y4eOHOE TIOCOOue ISl CPETHETO
npodeccuonansHoro obpazoBanusi / B. A. Jlamunrep. — 2-e usn., ucnp. u non. — Mocksa :
NznarensctBo FOpaiit, 2023. — 364 c. — (IIpodeccuonansrHoe oopazoanue). — ISBN 978-5-534-
04793-6. — Texkcr : snexTpoHHbI // OOpa3oBarenbHas matdopma IFOpaiit [caiit]. — URL:
https://urait.ru/bcode/515055 (mara obpamenus: 14.03.2024).

3. Hamunrep, B. A. Maremaruka: norapudmMuyeckue ypaBHEHHs UM HEpaBEHCTBA :
yaeOHoe mocobue sl cpeaHero npodeccuoHanbHoro oopasosanus / B. A. Jlanuarep. — 2-¢ u3n.,
ucnp. u jpomn. — Mocksa : M3parensctBo MOpaiit, 2023. — 176 c¢. — (IIpodeccuonansuoe



obpaszoBanme). — ISBN 978-5-534-05316-6. — Tekct : snekrponHbii // OOpa3oBaTenbHas
wiatdopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/514874 (nata obpamenus: 14.03.2024).

4. Hamunrep, B. A. MaTtemaruka: TpUTOHOMETPUYECKUE YPaBHEHHUS W HEPaBEHCTBA :
yueOHoe mocobue s cpeHero npodeccruoHanbHoro oopasopanus / B. A. Jlanuarep. — 2-e u3n.,
ucrip. U gon. — MockBa : HzmarensctBo HOpaiit, 2023. — 136 ¢. — (Ilpodeccuonanbuoe
obpazoBanmue). — ISBN 978-5-534-08453-5. — Tekct : anmexTpoHHbI // OOpa3oBarenbHas
matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/515057 (nata o6pamenus: 14.03.2024).

o. Hanunrep, B. A. Meroauka o0y4eHHUs: CTEpPEOMETPUU MTOCPEICTBOM pELICHUS 3a/1ay :
yaeOHOe TmocoOue I cpeHero nmpodeccuoHaibHoro oopasoanus / B. A. Jlanunrep.

— 2-¢ u3n., uchnp. u jgon. — MockBa : M3marensctBo IOpaiit, 2023. — 370 ¢. —
(ITpodeccuonansuoe obpazoBanmue). — ISBN 978-5-534-04873-5. — Tekct : 31meKTpOHHBIA //
O6pa3zoBarenpHas 1atdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/515273 (nmata
obOpamienusi: 14.03.2024).

6. Jlapun, C. B. Anrebpa: MHOrousieHsl : yueOHoe rmocodue ais By3os / C. B. Jlapum.

— 2-e u3a., ucnp. u gon. — Mocksa : U3narensctBo KOpaiit, 2023. — 136 ¢. — (Beicmee
obOpazoBanmue). — ISBN 978-5-534-07825-1. — Texkct : snexkTpoHHb // OOpazoBaTenbHas
iatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/515450 (nata obpamenus: 14.03.2024).

7. Matemaruka: [cait], http://energy.bmstu.ru/gormath/mathan2s/mainlist.ntm. (mara
obparmenust: 25.04.2025). — TekcT: 3MEeKTPOHHBIM.

8. Maremaruka: [caitr], http://www.bymath.net/index.html. (mara oGpamieHus:
25.04.2025). — TekcT: 31eKTPOHHBIA.

9. Maremaruka: [caiT], http://www.intuit.ru/courses.html.  (mara oOpameHus:
25.04.2025). — TekcT: 31eKTPOHHBIA.
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA
OBIIEOBPA30BATEJIBHOM JUCHUILINHBI

KoHTponb W oOLEHKa pacKpbIBalOTCSl 4Yepe3 pe3yJbTaThl, YCBOCHHBIC 3HAHUS U

npuoOpeTeHHble O00yJarolMMHCS YMEHHS, HampaBieHHble Ha (opMupoBaHHEe OOMHUX U

poecCuOHANBHBIX KOMIIETSHIIUN

Koa, naumenoBanue OK, IIK

IToxa3zaTen oneHKH

OueHoyHoe MeponpusiTHe

pe3yJbTarta
OK 01. Beibupats cioco0s BeiOupaer u npumensier meronsl | Tect
pelieHus 3a1ad u CIO0COObI pewenus | [IpencraBienue
npodeccuoHanbHOM npodeccuoHaNIbHBIX 3a/1a4; | pe3yJabTaToOB MPAKTHUYECKUX
JIeATEIIbHOCTH IPUMEHUTENBHO K | Pemaer CTaHJIapTHbIE u | pabot Nel - Ne78

pa3JINYHbIM KOHTCKCTaM

HCCTAHOAaPTHLIC 3ala1u1

OK 02. Ucnomp30BaTh
COBpPEMEHHBIE CPEJICTBA MTOUCKA,
aHaJIn3a U UHTEPIPETALNH
uH(popMaluu, 1

[Tpumenser 3¢ peKTUBHBIN
crocod mnoucka HeoOXoauMOM
uH(popMaLuu;

Pa3InYHbIC UCTOYHUKHU, BKIIIOYaA

UCIOJIb3YET

Tect

IIpencraBnenue
pE3yJIbTaTOB MPAKTUYECKUX
pa6ot Nel - Ne31,

MH(}OPMaLIMOHHBIE TEXHOJIOTUN anekTpoHHsle; [lemonctpupyer | Ne49 - Ne60
JUIs BBITTOJIHEHUS 3a/1a4 HaBBIKH HCIOJIb30BaHUS
npodecCuOHAIbHON nH(pOpMaIMOHHO-
JeSITeIbHOCTH KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI B
npoQeCCHOHAIBHON
JeSITeTTbHOCTH
OK 03. ITnanuposats u Breibupaer  coorBercTByromuii | Tect
pean30BbIBaTh COOCTBEHHOE croco6 B uzydenuu | [Ipeacrasnenue
npodeccuoHaIbHOE U JVCLUIUIMHBI, Pe3yabTaTOB MPAKTHYECKUX
JUYHOCTHOE Pa3BUTHE, IIpumensier s dexTuBHbIN | padoT Nel - Ne70

NpeaAPpUHUMATCIILCKYIO

CIIOCOO TOHMCKa WHHOBAIlUi B

NeSITebHOCTD B oOnactu npodeccuoHaIbHON

npodeccuoHalbHOM cdepe, JeSATeTLHOCTH

MCIIOJIb30BaTh 3HAHUS 110

MIPaBOBOM M (PMHAHCOBOI

rPaMOTHOCTH B PA3JIUYHBIX

KU3HEHHBIX CUTYaLUsAX

OK 04. D¢ddexTuBHO Koopaunupyer  neiictBus ¢ | Tect

B3aMMO/ICHICTBOBATh U paboTaTh B | APYrUMH ydacTHUKaMu oOmienus | Ilpeacrasienue

KOJIJIEKTHBE U KOMaH/Ie u KOHTPOJIUPYET CBOE | pe3y/IbTaTOB MPAKTHUYECKUX
MOBEJICHNUE, ymeeT | padot Nel - Ne6, Nel7 -

BO3JECHCTBOBaTh Ha TMapTHepa
oO1eHust u 1p.

Ne48, Ne61 - No78

OK 05. OcyiecTBiATh YCTHYIO U
NUCbMEHHYI0O KOMMYHHUKAITHIO HA
rOCyJapCTBEHHOM SI3BIKE
Poccuiickoit denepanuu ¢

OcymiecTBisieT
[MMCbMEHHYIO

YCTHYIO u
KOMMYHUKAIUIO
Ha TIOCYJapCTBEHHOM  S3BbIKE

Poccuiickoit  ®depepamuu ¢

Tect
IIpencrasnenue
pEe3yNbTaTOB MPAKTUYECKUX
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y4eTOM 0COOEHHOCTEH y4eToM ocobenHocrelt | pabot Nel - Ne31,
COLIMAJIBHOT'O U KYJIBTYPHOTO COLIMANIBHOTO U  KyabTypHOro | Ne54 - Ne60
KOHTEKCTa KOHTEKCTa

OK 06. IIposBnaTe rpaxaancko- | Jlemonctpupyer  uHTepec Kk | Tect
NaTPUOTHYECKYIO MTO3UIHIO, Oyaymieit npodeccuu u | [IpencraBnenue
JEMOHCTPUPOBATH OCO3HAHHOE OCO3HAHHOE  TOBEJIEHHE  Ha | pe3yJlbTAaTOB MPAKTHUUYECKUX
IIOBEICHNE HA OCHOBE OCHOBE TpagUIMOHHBIX | padoT Nel - Ne6,
TpPaJMLIHOHHBIX POCCUMCKUX POCCUICKUX OyXOBHO- | Ne33 - Ne48
JyXOBHO-HPABCTBEHHBIX HPaBCTBEHHBIX LIEHHOCTEH

LIEHHOCTEN, B TOM YHUCJIE C Y4ETOM

rapMOHHU3aluU

MEXHAIIMOHAIBHBIX U

MEXPETUTUO3HBIX OTHOIICHUH,

MPUMEHSITh CTaHAAPTHI

AHTUKOPPYIIHUOHHOTO MOBEICHUS

OK 07. CopeiicTBOBaTh coOnronaer HopMbl | [IpencraBnenue

COXPAHEHHUIO OKpYKaroUen
Cpeapl, pecypcocOepexeHHIo,
NPUMEHSTH 3HaHUS 00 U3MEHEHHUH
KJIMMATa, PUHIIUTIBI
OEpEIKITMBOTO TIPOU3BOJICTBA,

3¢ eKTUBHO IEHCTBOBATH B
Ype3BBIYAHBIX CUTYAIIHSIX

SKOJIOTHYECKOI O€30IIaCHOCTH;
OCYIIECCTBIISICT
COOIIOIEHUEM

paboty C
IIPUHIIMUIIOB
OepexXIIMBOTO MPOU3BOICTBA

PE3yIbTATOB MPAKTUICCKUX
pabot Ne7 - Nel6,
Ne33 - Ne48, Ne61-Ne78

IIK 1.2. BBITOJTHATE KOMILIEKC
pabot 1o OypeHuto, KPEIUICHHUIO,
HCIBITAHUIO ¥ OCBOCHHUIO
He(TSHBIX ¥ Ta30BBIX CKBAKHH.

Ompenenser 1elb  OBIAICHUS
pa3IMYHBIMU BHJIaMH PabOT U
ONpeAeNsieT COOTBETCTBYIOIIUN
KOHEUYHBIN NPOAYKT

Tect

IIpencraBnenue
PE3yJbTaTOB MPAKTUYECKUX
pabot Nel - Nel6,

No33 - Ne78

IlepeueHb OLIEHOYHBIX MEPOIPHUATHI, MOAJIEKAIMUX OLICHKE B paMKaxX TEKYLIETO KOHTPOJIA U
IIPOMEKYTOUHOM aTTeCTallK, U KOMIUIEKT KOHTPOJIbHO-OLIEHOYHBIX CPE/ICTB IIPUBE/ICH B
[Tpunoxenusx 1,2 k pabouelt nporpaMMe y4eOHON AMCHUIUINHBIL.
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