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1. TACIIOPT ITPOT'PAMMBI
YYEBHOW JUCLHMUTILITAHBI
C00.02.01 MATEMATHKA

1.1. O6acTh MPUMEHEHHUS MPOTrPaAMMbI

Pa6ouas nporpamma yuebnoi aucrumminasl CO0.02.01«Marematukay sSBISETCS YaCThIO
MPOrpaMMbI HOATOTOBKH CIEILMAICTOB CPEJHEro 3BeHa M pa3paboTaHa Ha OCHOBE TPeOOBaHMI
OI'OC cpennero obmiero 00pa3oBaHUs, NPEIBSBISEMBIX K CTPYKTYPE, COJACPIKAHHIO H
pe3ysibTaTaM OCBOCHMSI y4eOHOM IHUCUMIUIMHBI U B COOTBETCTBHH C PeKkoMeHTausMu Mo
OpraHM3alliyl  TOJYYCHHUS CpeAHero oO0mero o0pa3oBaHHs B Hpeleiax  OCBOCHHS
00pa3oBaTeNIbHBIX MPOrPaMM CPEIHEro MnpodeccuoHaIbHOro 00pa3oBaHus Ha 6a3e OCHOBHOTO
0011ero 00pa3oBaHus ¢ y4eToM TpeOOBaHUH (peiepabHbIX TOCYIapCTBEHHBIX 00Pa30BaTEIbHBIX
CTaH/IAPTOB M MOJNy4aeMOH MpOo(ecCHH WIH CHEHHAIbHOCTH CPEAHEro MPOeCCHOHAIBHOTO
obpazoBanust (ucbMo JlenapraMeHTa roCy1apCTBEHHOM TOJIUTUKH B cepe MOATOTOBKU pabounx
kagpoB u JIIO Munobpuayku Poccum ot 17.03.2015 Ne 06-259), a Taxxke ¢enepaibHOro
TOCYJapCTBEHHOr0  00pa30BaTeibHOrO  CTaHZapra IO CIICHMAJbHOCTH  CPEIHEro
podeCcCHOHANTBHOTO 00pa3zoBaHus 09.02.07 HNndopmannonnsie CHCTEMBI "
NIPOrpaMMHpPOBaHHE

1.2. MecTOo AMCIMILIMHBI B CTPYKTYpe OCHOBHOIi 00pa3oBaTe/ibHOI POrpaMMbl
Hucrmmmuaa COO.02.01  MaremaTuka OTHOCHTCS K 0Os3aTElIbHOH  4YacTH
00111e00pa30BaTENBFHOIO IMKIIA U U3Y4aeTCs KaK MpopuIbHasl JUCIUILTHHA.

1.3. Hdeaun ¥m 3a0a4¥ JUCHUIVIMHBI - TPe0OBaHMSA K Pe3yJbTATAM OCBOCHHS
JAUCHUITHHBI

Peanuzamus  mporpammel  gucimminael - COO0.02.01  MatemaTtuka mpearnonaraer
JIOCTHKECHUE JINYHOCTHBIX, METANIPEIMETHBIX U IIPEMETHBIX PE3yIbTaTOB.

K nH4YHOCTHBIM pe3ynbTaTaM OTHOCSTCS:

- chOpMHPOBaHHOCTH IPEACTABICHHI O MAaTeMaTUKE KaK YHHBEPCAIbHOM S3bIKE HAYKH,
CpeICTBE MOACIHPOBAHNS ABICHUHI U IIPOIECCOB, UICAX H METOJAaX MATEMATHKH;

- IOHUMAaHHUEe 3HAYMMOCTH MaTeMaTUKH JUI HAyYHO-TeXHHYECKOTO IIporpecca;

- cOpMHPOBAHHOCTH OTHONIEHHWS K MAaTeMaTHKEe KaK K YacTH OOIIedeloBeYecKon
KyJbTYpbl 4epe3 3HAKOMCTBO C MCTOpHMEH pa3sBUTUS MaTEMaTUKH, YBOJIOLHEH MaTeMaTHYECKHX
HJICH;

- pa3BUTHE  JIOTMYECKOrO  MBIIUIEHHs,  NPOCTPAHCTBEHHOIO  BOOOpaXKeHus,
AJITOPUTMHYECKON KyJIbTYpBI, KPUTUYHOCTU MBIIUICHUS HA yPOBHE, HEOOXOAUMOM IS Oyaymiei
PO eCCHOHAIBHOI AESATETbHOCTH, IS IPOJOIDKCHIUS 00pa30BaHUs U caMOOOPa30BaHUS;

- OBJIaJICHHEC MAaTeMaTHYECKIMHY 3HAHIAMU U YMEHUSAMH, HEOOXOJUMBIMH B TOBCEIHEBHOU
KU3HM, JUIL OCBOGHHS CMEXKHBIX €CTECTBEHHO-HAYYHBIX JUCIUIUIMH ¥  JUCHUILINH
IpO(EeCCHOHANBHOTO IHKNA, ATA IIOIyd4eHHs 00Opa3oBaHHA B O0OIACTAX, He TPeOyIOIIUX
YIIIyONeHHOH MaTeMaTH4eCKOil HOATOTOBKH;

- TOTOBHOCTb M CIIOCOOHOCTb K 0Opa3oBaHMIO, B TOM YHCJIE CaMOOOPa3OBaHHIO, Ha
HNPOTSHKEHUM BCEH JKM3HH; CO3HATEIBLHOE OTHOIIEHHE K HEMpPEephIBHOMY OOPa30BaHHMIO Kak
YCJIOBHIO YCIEHIHOM NpodeccHOHaIbHON M 00IECTBEHHOM eATeNbHOCTH;

- TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTEIbHOH TBOPYECKOH M OTBETCTBEHHOH
JIeATEIBHOCTH;

- TOTOBHOCTh K KOJUICKTHBHOH paboTe, COTPYAHHYECTBY CO CBEPCTHHKAaMU B
00pa3oBaTeNbHO, OOIIECTBEHHO MONE3HOH, yIeOHO-HCCIEA0BATENbCKOI, IPOSKTHOH U APYTHX
BUJIAX AESTEIbHOCTH;

- OTHOIICHUE K TPO(ECCHOHATEHON EATEIbHOCTU KaK BO3MOXHOCTH yJaCTHS B PEIICHUN
JIMYHBIX, O0IECTBEHHBIX, TOCYIapCTBEHHBIX, O0IIEHAIIMOHAIBHBIX TPOOJIEM.



K meranpeaMeTHbIM pe3ysbTaTaM OTHOCSTCS:

- YMEHHE CaMOCTOSITEIBHO ONPEACNATh LENH ACATENBHOCTH M COCTAaBISTH IUIAHBI
NEATENIbHOCTH;  CaMOCTOATENIBHO  OCYIIECTBIIATh, KOHTPOJUPOBAaTh M  KOPPEKTHPOBATH
JIeSITeNIbHOCTD; HCIOJIb30BaTh BCE BO3MOXHBIC PECYPCHI JUIsl JOCTHIKEHHUS IOCTABJICHHBIX LIENeH 1
peanu3anuy IaHOB ASSATEIbHOCTH; BEIOUPATh YCIICIIHBIE CTPATETHU B PA3IMYHBIX CUTYaIHSX;

- yMEHHE NPOAYKTHBHO OOLIATBCS M B3aUMOACHCTBOBATH B IPOLECCE COBMECTHOU
JIEATEIBHOCTHU, YIUTBIBATH MIO3ULIMH APYIHX YYACTHHKOB IEATEIbHOCTH, 9)(EKTHBHO pasperiaTh
KOH(JTUKTBI,

- BIAJCHHC HAaBBIKAMH I103HABATCIBbHOH, y4COHO-HCCICIOBATENBCKON M IPOCKTHOU
NeITeNbHOCTH, HAaBBIKAMH  pas3peuleHHs po0JieM; CHOCOOHOCTh W TOTOBHOCTH K
CaMOCTOSITEIbHOMY ITOUCKY METOJIOB PELICHUS MPAaKTHYECKHUX 3a/1a4, IPUMEHEHUIO PAa3IMYHBIX
METO/IOB MTO3HAHUS;

- TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITEIBbHON HH(OPMALMOHHO-II03HABATEILHON
NIEATEIHOCTH, BKJIIOYAsi YMCHHE OPUCHTUPOBATHCS B PAa3IMYHBIX MCTOYHHKAX HHGOPMALUH,
KPUTHUYECKH OLCHMBATh M HHTEPIPETHPOBATH HHGOPMALMIO, MOJNYYaeMyH H3 Ppa3IM4HBIX
HCTOYHHKOB;

- BJIAJICHHE S3BIKOBBIMH CPEICTBAMH: YMCHHE SICHO, JOTMYHO M TOYHO M3Jarath CBOIO
TOYKY 3PEHHsI, HCTIONB30BATh aJICKBaTHBIC S3bIKOBBIC CPE/ICTBA;

- BIIAJICHUE HABBIKAMH II03HABATENILHOW pPE(QIIEKCHH KaK OCO3HAHHS COBEPIIAEMbIX
JIEHCTBUI M MBICIUTENBHBIX IPOLIECCOB, UX PE3YJIBTATOB M OCHOBAHUIL, TPAHHI] CBOCTO 3HAHUS U
HE3HaHMs1, HOBBIX II03HABATENILHBIX 33/1a4 M CPEICTB JUIS UX IOCTIDKCHUS;

- LENeyCTPEeMJICHHOCTh B IOMCKAaX M IPHHATHH pPEIICHUI, COOOPa3sUTENbHOCTh U
HHTYHLHS, DPA3BUTOCTb INPOCTPAHCTBEHHBIX MPEACTABICHUN; CIIOCOOHOCTh BOCIPHHHMATh
KpacoTy M TapMOHHIO MHpA.

K mpenMeTHBIM pe3yabTaTaM OTHOCSTCS:

- chOpMHUPOBAHHOCTh MPEACTABICHUI O MaTeMaTHKE KaK 4acTH MHPOBOM KYIbTYPHI U
MeCTe MaTEMAaTHKH B COBPEMEHHO LIMBIITH3ALIMH, CIIOCO0AX OMMCAHHS SBJICHUI PealbHOro MUpa
Ha MaTeMaTHYECKOM SI3BIKE;

- copMHPOBAHHOCTH NPEICTABICHUI O MAaTEMAaTHYECKUX IMOHSATHUAX KAaK BaKHEHIINX
MaTEeMaTHYECKHX MOJIEIISX, MO3BOJISIOIIMX OMHMCHIBATh U U3Y4aTh Pa3HBIC MPOLECCHI U SIBJICHHS;
MMOHHMaHNE BO3MOXKHOCTH aKCHOMATHYECKOT'O MTOCTPOCHHUSI MATEMaTHYECKUX TECOPHIA;

- BJIaJICHUE METOJAMH JOKA3aTeJbCTB M AITOPUTMOB PELICHHS, YMEHHE HX NPHMEHSITh,
MPOBOJUTH 0Ka3aTeIbHBIC PACCYKICHHS B XO/I€ PEILICHHS 3a1aY;

- BIIaJCHHE CTAHIAPTHBIMHM MPUEMAMM PEIICHHS PAlMOHAIBHBIX U HPPALOHATBHBIX,
MOKa3aTeNbHBIX, CTEMEHHBIX, TPUTOHOMETPHYCCKHX YpPaBHCHHH W HEPABEHCTB, UX CHCTEM;
HCIIOJIB30BAHKUE TOTOBBIX KOMITBIOTEPHBIX IIPOrPAaMM, B TOM YHCIIC [UIS IIOUCKA ITyTH PEIICHUS 1
WUTIOCTPALMHK PELICHHs YPaBHEHHI U HEPaBEHCTB;

- chopMHPOBAHHOCTH TIPEACTABICHHUH 00 OCHOBHBIX HOHITHIX MaTEMaTHYECKOTO aHAIIH3a
U HMX CBOMCTBax, BIAJICHHE YMEHHEM XapaKTEpU30BaTh MOBEACHHE (YHKIHI, UCIIOIb30BAHUEC
MOJTYYCHHBIX 3HAHHH JUISl OTMCAHMS M aHAJIN3a PEaJIbHBIX 3aBUCUMOCTEH;

- BJI4/ICHUEC OCHOBHBIMH MOHSATUSMH O IUIOCKHX M IIPOCTPAHCTBEHHBIX FE€OMETPHYECKUX
¢urypax, ux OCHOBHBIX CBOIMCTBaX;

- chOPMHPOBAHHOCTh YMEHHS PACHO3HABATH FEOMETPHYCCKHE (HIYpHl HA YEpPTEkKax,
MOZIENAX M B PEaJbHOM MHpE; NMPUMEHEHHE H3YYCHHBIX CBOMCTB I€OMETPHYECKHX GUTYyp H
($hopMya 115t peLIeHns TEOMETPUYSCKHUX 3a/1a4 U 33/1a4 € IPAKTHYECKUM COIEPIKAHUEM;

- copMHPOBaHHOCTh TPEJCTABICHUI O TpoIeccax M SBICHUAX, HMEIOMINX
BEPOSATHOCTHBIH XapakTep, CTATHCTHYECKUX 3aKOHOMEPHOCTAX B PEATbHOM MHUPE, OCHOBHBIX
MOHSTHUSX JJIEMEHTAPHOH TEOPHH BEPOSTHOCTEH; YMEHHMI HAXOAMTh U OLICHHBATH BEPOSTHOCTU
HACTYIUICHUS] COOBITHH B MPOCTEHIIMX MPAKTHUSCKUX CUTYALUsIX ¥ OCHOBHBIC XapaKTEPHCTHKU
CIIy4aifHbIX BEJIMYUH;

- BIIaJICHUC HaBBIKAMM HCIIOJB30BAHMS TOTOBBIX KOMITBIOTEPHBIX IPOrPaMM IPH PEIICHUN
3a/ay.



ConeprxaHue yd4eOHOH IHCHIUIUIMHBI Pa3pabdOTaHO B COOTBETCTBHU C OCHOBHBIMH
COZieprKaTeIbHBIMH JINHUSAMY 00y4eHUS MaTeMaTUKe:

- anrebpandeckas TUHAS, BKIIOYAIONIAs CHCTEMATH3alUIO CBEACHUH O YHCNaX; H3yUeHHUE
HOBBIX U 0000IIEeHNE paHee N3yUYCHHBIX ONepaluil (BO3BECHHE B CTEIEHb, U3BICUCHUE KOPHI,
norapu(pMUpPOBaHHE, CUHYC, KOCHHYC, TAHI€HC, KOTAaHI'€HC U 00paTHbIE K HUM); H3y4CHHE HOBBIX
BUJ/IOB YHUCJIOBBIX BBIPOKEHUH M (OPMYJ; COBEPIICHCTBOBAaHME IPAKTHYECKMX HABBIKOB WU
BBIYMCIIUTEIIBHOH KYJIBTYpBI, paclIMPEeHHe M COBEPLICHCTBOBaHUE aNreOpauyecKoro ammapara,
c(OpMHUPOBAHHOTO B OCHOBHOM INKOJE, M €ro INPUMEHEHHE K PEIICHUI0 MAaTeMaTH4ecKUX U
MIPUKJIAJIHBIX 3371a4;

- TeopeTHKO-(QyHKIMOHAIbHAS JTUHUS, BKIIOYAIONIAs CHUCTEMATH3alUI0O U PACIIMpeHHe
CBeAEHUH 0 (QYHKIUAX, COBEPIICHCTBOBAHNUE IrpaMUECKUX YMEHHUH; 3HAKOMCTBO C OCHOBHBIMH
UAesMH W METOJaMH MaTeMaTHYeCKOTO aHaiu3a B o0beMe, IO3BOJIAIONIEM HCCIEN0BAaTh
3NeMEHTapHble (YHKIMM U peIIaTh INPOCTeiIne reoMeTpHuecKHe, (U3MYecKHe U Apyrue
MIPUKJIAIHBIE 3a/1a4H;

- JMHUS ypaBHEHHH M HEPaBEHCTB, OCHOBaHHAs Ha IOCTPOCHUM M HCCIEAOBAHHU
MaTeMaTHYeCKHX MOJeleH, epeceKaomascs ¢ aaredpaudeckoit  TeopeTHKO-()yHKIIMOHAILHON
JUHUSMU M BKJIIOYAIOIAass pa3BUTHE M COBEPIICHCTBOBAHHE TEXHHKU alreOpanveckux
peoOpa3oBaHui JUIs PeLIeHHs ypaBHEHUH, HEPaBEHCTB U cUCTeM; (popMHUpOBaHHE CITIOCOOHOCTH
CTPOHUTH M UCCIIEN0BATH IPOCTENIINE MATEMATHUECKUE MOJIENHN P PELIEHUU IPUKIIAJHBIX 3a/1a4,
3a71a4 U3 CMEXHBIX U CIELHAIbHBIX JUCIUIUINH;

- TeOMETPHUECKas JINHUS, BKIIOYAIOIIAs HArJIsIHbIE IPEICTaBICHUS O IPOCTPAHCTBEHHBIX
(urypax u u3ydeHHe HX CBOHCTB, (HOPMUPOBAHHE U Pa3BUTHE IPOCTPAHCTBEHHOI'O BOOOPaKECHHU,
pa3BUTHE CIIOCOOOB I€OMETPHUECKUX M3MEPEHHH, KOOPANHATHOIO U BEKTOPHOI'O METOJOB IS
pelIeHs MaTeMaTHYeCKUX M IPUKJIaJHBIX 33/1a4;

- CcTOXacTHYecKas JIMHMS, OCHOBaHHAas Ha pa3BUTHMM KOMOMHATOPHBIX yMEHHUIA,
IIPE/ICTABJIEHUH O BEPOSTHOCTHO-CTATUCTUUECKUX 3aKOHOMEPHOCTSIX OKPY’KAIOLIEro MUpa.

1.4. Komnerenuun obyyawmerocsi, (popmupyembie B pe3yJbTaTe OCBOCHHUS
T CHUTITHHBI

OK 01. Bsibupats cmocoObl pemieHHs 3afad IPO(ECcCHOHANBHOH AeATEeNbHOCTH
IPHMEHHUTENBHO K Pa3IHYHBIM KOHTEKCTaM;

OK 02. OcymiecTBIATh IOUCK, aHAJIU3 U HHTEPIPETalXI0 HHPOPMAIHK, HEOOXOAUMOM JJIst
BBINOJIHEHUS 33124 TPOGECCHOHAILHON eI TEIbHOCTH;

OK 03. IlnmanupoBaTh U peain30BbIBaTH COOCTBEHHOE MPOPECCHOHAIBFHOE M JINYHOCTHOE
pas3BUTHE;

OK 04. Paborate B KOJUIEKTHBE W KOMaHJe, 3((EKTHBHO B3aUMOJCHCTBOBATH C
KOJIJIEraMH, PyKOBOZACTBOM, KIIMECHTAMH;

OK 05. OcymiecTBisTh YCTHYIO U MHCbMEHHYI0O KOMMYHHUKALUIO HAa TOCYJapCTBEHHOM
s3p1ke Poccniickoit denepanun ¢ yueToM 0COOEHHOCTEH CONUATBHOrO H KyIbTYPHOI'O KOHTEKCTA;

OK 06. IlposBiATh TIpakAaHCKO-NIATPHOTUYECKYIO MO3UIMIO, JEMOHCTPUPOBAThH
OCO3HAHHOE [TOBE/ICHHUE Ha OCHOBE TPaJUIIMOHHBIX O0LIEYEI0BEYECKHX IEHHOCTEH;

OK 07. CopeiicTBOBaTh COXPaHEHHIO OKPYXKAIOLIEH CpPEeabl, PECypcocOECpeKeHHUIO,
3¢ (EKTHBHO 1eHCTBOBATH B UPE3BBIYAHBIX CUTYALIUSX;

OK 08. Mcnonb3oBaTh cpencTBa GU3MUECKON KYJIBTYPBI Uil COXPAHEHUSI U YKPETICHUS
3JI0pOBBS B Ipoliecce MpodeccuoHaabHON NeSTeNbHOCTH U MOJIeP)KaHUs HEOOX0UMOT0 YPOBHS
(hHu3rUecKoil HOATOTOBICHHOCTY;

OK 09. Ucnoms3oBath UHGOPMAMOHHBIE TEXHONOTHH B IpodeccHOHaTbHOU
JIeATEIbHOCTH;

OK 10. ITomp3oBatbecst MpoheCCHOHANBHON MOKyMEHTalUell Ha TOCYIapCTBEHHOM H
HWHOCTPAaHHOM S3bIKaXx;

OK 11. MHcnonp3oBaTh 3HaHUS 10 (UHAHCOBOM T'pPaMOTHOCTH, IUIAHHUPOBATh
MPEANPHHUMATENBCKYIO ISSITeNIbHOCTD B IPOdeccCHoHaNbHONI chepe.



1.6. KoJin4ecTBO 4aCOB Ha 0CBOEHHE NIPOrPaMMBbI:

MaKCHMaJbHOH yueOHOl Harpy3ku obydaromierocst — 340 4acoB, B TOM YHCIIE:
00s3aTenbHOI ayTUTOpHON ydeOHOI Harpys3ku obOydaromerocs — 302 gaca;
CaMOCTOSTENbHOH paboTEI 0Oydaromerocs — 16;

HPOMEKXYTOYHAs! aTTeCTalus — 22 4acoB.



2. CTPYKTYPA U COJEPKAHUE YYEBHOM JUCLUAILIAHBI
COO.02.01MATEMATHUKA
2.1. O0bem y4yeOHOIT TUCHUILIMHBI U BUbI Y4eOHOI padoThl

TpynoemkocTh O0bem Cemectp | Cemectp
(y4eOHas Harpy3Ka o0y4ao1erocsi) o0pa3oBaTe/IbHOI 1 2
NPOrpaMMBl, yac.

OO0s13aTesibHasg AyAMTOPHAsi y4yeOHasi HArpy3Ka: 340 160 128
B TOM YHCIIE:
Teoperudeckue 3ansaTus (JI) 102 32 70
npaktuyeckue 3ansatus (I13) 200 60 140
CamocTosiTesbHasi padora ody4yawuuxes (CPC) 16 - 16
KoncyabpTanuu - - -
Dopma IPOMEXKYTOUHOM aTTECTALMU: IK3aMEH B 1- 22 12 10
OM H 2-OM CeMeCTpax
O0uiasi TPyA10€MKOCTh 340 104 236




2.2. TemaTuueckuii miad yyeoHoii nucuuminael COO.02.01MaTemaTuka

Maxe. KosuuecTBo yacos
Mudgp yuyeOHast
u Ne Harpy3Ka Ca a
Ne n/n Haumenosanne tem MOCTOHATEIBH
3AHSITH Ha Teopernuyeck | IlpakTHyeckue 5 paoTa
ue 3aHATHS 3aHATHSA
A CTyACHTa, 00y4aroummxcst
yac.
Paznea 1. [lopTopenne kypca MaTeMaTHKH OCHOBHOM 1IK0JIbI-20 4YacoB

1 JI1 Henp 1 3a1aun MaTeMaTHKH IIPH OCBOSHHUH CHEITHATIEHOCTH 2 2
2 11 Yucna u BeuuciaeHus. BoipaxxeHus u npeoOpazoBaHus. 2 2

IIpodeccnonaibHO OPHEHTHPOBAHHOE COAEPKAHME
3 12 I'eomeTpus Ha INIOCKOCTH 2 2
4 113 IIponieHTHBIE BHIYHCIIECHHS. 2 2
5 4 ITpocTele MPOIEHTEI, pa3HBIE CIIOCOOBI UX BBIYHCIICHUSL. 5 5

C0>XXHBIE POLIEHTBL.

I15

6 VYpaBHEHHs U HEPABEHCTBA 2 2
7 J12 Cucrembl ypaBHEHHI U HEPABEHCTB 2 2
3 16 Croco0Obl pelieHusl CHCTEM JIMHEWHBIX ypaBHeHWH. [loHATHS: ) )

Marpuua 2x2 u 3x3, onpeAenuTenb MaTPULIbL.
9 7 Merton I'aycca. CucteMsl HeNUHEHHBIX ypaBHEHUH. CHCTEMBI > 5

HEpPAaBEHCTB

KonTtpoubhas padora Nel
10 18 POJbHI P 2 2

BxoaHoii peiiTHHr

Pa3znes 2 IIpsiMble M JIOCKOCTH B IPocTpaHcTBe-20 4acoB

OcHOBHBIE NOHSATUsS cTepeoMeTpuu. PacronokeHue NpsMBIX U
11 3 IUIOCKOCTEH. 2 2
12 JI4 [TapannensHOCTb NPSIMBIX, IPSIMON U IJIOCKOCTH, MIIOCKOCTEH. 2 2




[TapannensHOCTD MIPSIMBIX, psIMOi u TUIOCKOCTH,

13 119 . 2
1ockocTe. TeTpasip 1 ero 31eMeHTHI.
[Mapannenenumnen 1 ero snemMenTsl. CBOCTBA IPOTHUBOIOIOKHBIX

14 T110 | rpaneii u nuaroHainei nmapamuienenunena. [loctpoerue ceyeHui. 2
Pemenue 3agau.

15 115 Hepl'IeHI[I/IISYJ'IHpHOCTb IOpsIMBIX, HpPAMOH M IUIOCKOCTH, 5
IUIOCKOCTEH.
Teopema o Tpex nepneHAuKyisApax. JlokasarenbcTBo. YTou

16 J16 MEXy IPSMOHN M IUIOCKOCTBIO. YTOJI MEXY MII0CKOCTAMH 2
Pemenne 3amay  Ha  NpUMEHEHHE TEOpEMBI O  Tpex

17 111 MEePIEeHIUKYIApax. YTOJI MEXIy NPSMOM U IUIOCKOCTBIO. YTONI 2
MEXy TUIOCKOCTSIMU
IIpodeccnoHaTbHO OPUEHTHPOBAHHOE COACPKAHNE

18 1112 | IlapannenbHble, NEPIEHIUKYISIPHBIE, CKPEUTUBAIONINECS PSIMbIE 2
Pacronoskenne TpsIMBIX M IUIOCKOCTE B  IPOCTPAHCTBE.

19 I113 | IlepnenuKyIIPHOCTD U NApaJUIENbHOCTD IPSIMBIX U IIIOCKOCTEH. 2
CKpenuBaronecs npsiMple

20 14 KonTtpoubhas paGora Ne2 2
IIpsiMble M NIOCKOCTH B IPOCTPAHCTBE,

Pa3nen 3. KoopauHaTtsl U BeKTOpHI -16 yacos

JlexapTOBHI KOOpAWHATHI B pocTpaHcTe. [IpocTeiiue 3axauu B

21 J7 KoopauHartax. PaccTosHre Mexny ABYMS TOUYKaMH, KOOPMHATHI 2
CepeaMHbl OTpe3Ka
JlexapTOBHI KOOpAWHATHI B pocTpaHcTBe. [IpocTeiimue 3axauu B

22 1115 KoopauHarax. PaccTtosHue Mexay AByMsl TOUKaMH, KOOPIHHATEL 2
cepeaMHbl OTpe3Ka

23 18 Bekropsl B pocTpaHcTBe. YTou Mexay Bekropamu. CkajspHoe )
[IPOU3BE/IEHHE BEKTOPOB

24 16 Bekropsl B npoctpancTe. Ci0KeHHE W BBIYMTAHHE BEKTOPOB. )

YMHOkeHHe BekTopa Ha uucio. KommumanapHele BEKTOPBHI.




CxansipHOoe Tpou3BeIeHHEe BEKTOpoB. Pa3znmolkeHne BekTopa Mo
TpeM HEKOMIUIAHAPHBIM BEKTOPaM.

KoopanHatel BekTOpa, CKalsIpHOE INPOU3BEIACHHE BEKTOPOB B
KOOp/IMHATaX, YroJl MeX1y BEKTOpaMH, Yroj MEXIY NpsIMOi u

25 1117 2
IUIOCKOCTBIO, YTOJI MEXKY IJIOCKOCTSAMH. Y paBHEHHE INIOCKOCTH.
['eomeTpuyeckuii cMbICH onpenenuTens 2x2
IpodeccnoHaIbHO OPHEHTHPOBAHHOE COIEPKAHHE

2% s [IpakTHKO-OpUEHTUPOBAHHBIE  3aayd Ha  KOOPJWHATHOU ’
IJIOCKOCTH

27 19 KoopaunatHas 1iockocTs. Belumcnenune  paccTrosHUM U )
ioniased Ha niaockoctu. KonmmuecTBeHHBIE pacyeTsl

28 120 KonTpoJssnas padora Ne3 )
Pemenne 3aga4y. KoopanHatsl u BeKTOpBI.

Pasnen 4. OcnoBbl TpuroHomerpuu. Tpuronomerpuyeckue pynkuun — 40 yacon

TpuroHomerpuueckre (GYHKIUM TPOHM3BOJIBHOTO YIJa, YHCIA.

29 7 Paguannas u rpagycHas Mepa yria 2 2
TpuroHomerpuueckre (GYHKIUM TPOHM3BOJIBHOTO YIJa, YHCIA.
PaguanHast u rpagycHast Mepa yria

30 1121 2

31 110 OCHOBHBIE TPUTOHOMETPUYECKHE TOXK/IECTBA. 5 )
DopMyITBl IPUBEICHUS

32 2 Tpuronomerpuueckre ToxaecTBa. CHHYC, KOCHHYC, TAaHTCHC U 5
KOTAHI'€HC YTJIOB 0. U - 0. POpMYIIbI IPUBEACHUS

33 1 CuHyc, KOCUHYC, TAHT€HC CYMMBI ¥ Pa3HOCTH JIBYX YIJIOB 5 5
CHHYC ¥ KOCHHYC JBOWHOTO yriia. @opMynsl MOJOBUHHOTO yTiia

34 112 CuHyc, KOCHHYC, TAHT€HC CYMMBI ¥ Pa3HOCTH JIBYX YTJIOB 5 )
CuHyC ¥ KOCHHYC JBOHHOTO yria. @opMysibl HOJIOBUHHOTO yIiia

35 23 CyMMa U pazHOCTh cuHycoB. CymMma M pa3HOCTh KOCHHYCOB. )

Cunyc u KocuHyc J1BOHHOro yria. @opMyibl HOJTOBHHHOIO yIia.




IIpeoOpa3oBaHusi CyMMBI TPUIOHOMETPUYECKHX (QYHKIMH B
IPOU3BEICHHUE.

ITpeoOpasoBaHus CyMMBI TPHTOHOMETPUYCCKHX (YHKIHHA B
NpOM3BENEHHE U TIPOM3BEICHUA B CymMMy. DBrlpakeHue

36 I124 | TpuroHoMerprueckux (GyHKIMII 4epe3 TaHTEHC ITOJOBHHHOTO 2
aprymenra. [IpeoOpa3oBaHHs MPOCTEHIITMX TPUTOHOMETPHYECKUX
BBIpa)KEHUH
OO6nacTe OmpeneNieHUus] ¥ MHOXKECTBO 3HAUCHHH (QyHKIMH.

37 I125 | YérHoCTb, HEYETHOCTH, HEPHOAMYHOCTH (GYHKIHMHA. CrocoOb 2
3aaHus QYHKIHUH

38 JI13 | ®dyskimu, ux cBoiictBa. CriocoObl 3ajaHust QYHKITHIA. 2

39 I126 | TpuroHnomerpudeckue (GpyHKINH, HX CBOWCTBA U rpaduku 2
ITpodeccnoHaILHO OPHEHTHPOBAHHOE COlEP:KAHME
Ornucanne MPOM3BOICTBEHHBIX IIPOLIECCOB C TOMOIIBIO IPadKOB

40 27 N 2
GbyHKIMI
Hcnonb3oBaHUE CBOWCTB TPUTOHOMETPUYECKUX (YHKIUI B

4 1128 npoQeccuoHaIbHBIX 3a7adax 2

4 29 O6patHble TpuroHomerpuueckune ¢ynkmuu. HMx cBoiicTBa u 5
rpaduKu

43 JI14 | TpuroHoMeTpuYeCKHe YPaBHEHUS U HEPABEHCTBA 2

44 JI15 | Tpuronomerpuueckue ypaBHEHHS 1 HEPABEHCTBA 2
PemreHne TPUrOHOMETPHYECKUX yPAaBHEHMII OCHOBHBIX THUIIOB:

45 130 IPOCTEHIINE TPUTOHOMETPUUECKUE YPAaBHEHUs, CBOJISIIMECS K 5
KBaJpPaTHBIM, pEIIacMble pa3o)KEHHEM Ha  MHOXHTENH,
OJIHOPOTHBIE.
PemeHue TPUrOHOMETPUUYECKUX YPABHEHUI OCHOBHBIX THIIOB:
IpocTeiine TPUrOHOMETPUUYECKHE ypaBHEHHS, CBOJISIIMECT K

46 II131 | xBagpaTHBIM, pelIaeMble Pa3loXKEHUEM HA  MHOXMTEIH, 2
OJHOPOJIHEIE.
[Ipocreiimue TPUrOHOMETPUYECKUE HEPABEHCTBA

47 JI16 | CucreMbl IpoCTEHIINX TPUTOHOMETPUUECKUX YPABHEHUN 2

48 1132 | KonTpoJabHasi padoTa Ned4 2




Pemenue 3a1a4. OcHOBBI TPUTOHOMETpPHH.
Tpuronomerpnueckne GyHKINU

Pa3nen 5. KoMiieKkcHbIe YHC

J1a — 8 yacoB

KommtekcHbie quciia. Ilonstue KOMIIJIEKCHOT'O qucia.

49 JI17 | ConpsikeHHbIE KOMILJIEKCHBIE UHCIIAa, MOAYJIb W apryMeHT 2 2
KOMILIEKCHOTO YUCIIA.
@®opma  3ammMcH  KOMIUIEKCHOTO — dHcia  (TeoMeTpHyecKas,
50 I133 | TpuroHoMerpuyeckas, anreOpamdeckas). ApHpMETHUECKHE 2
JIeHCTBHSA ¢ KOMILIEKCHBIMU YHCIIAMH
51 1134 | IlpuMeHeHHe KOMIUIEKCHBIX YHUCET 2
52 1135 | IlpuMeHeHHe KOMIUIEKCHBIX YUCEII 2
Paznes 6. IIponsBoanas GpyHkuuu, ee npumMeneHue — 40 yacon
53 18 IMonstue IPOU3BOJHOM. Dopmys! u IpaBmIa ) )
JTuQhepeHIUpOBaHUS
54 JI19 | @opmyinsl nubdepenurponanust. IIpasuna tuddepeHuupopanus 2 2
55 1136 | HenocpenctBeHHOE auddepeHIIpOBaHUE, 2
56 I137 | Ilpou3BoJHbIE CyMMBI, Pa3HOCTH NPOU3BEIEHUS, YACTHOTO 2
57 120 ITpousBonHble TpuroHoMerpuueckux ¢GyHkiuid. IIpousBoaHas 5 5
CJIO)KHOW (DYHKIIUH
Omnpenenenue CJIOKHOM GbyHKIHH. IIpousBonHas
58 T138 | Tpuronomerpuueckux  QyHkumid. [IpousBogHAs  CIOXKHOM 2
GbyHKIHU
Ormpenenenue CIIOKHOM (GyHKIUH. IIpousBonnas
59 I139 | Tpuronomerpuueckux  ¢yHkiuid. IIpousBojHas  CIIOXKHOH 2
GyHKIUU
60 1140 | TlonsiTue 0 HepepbIBHOCTH (PYHKIMU. METO HHTEPBAJIOB 2
61 JI21 I'eomerpudeckuil 1 GU3NYECKUN CMBICI TPOU3BOJTHON 2 2
62 1141 I'eomerpudeckuil 1 GU3NIECKUN CMBICI TPOU3BOJTHON 2
63 1142 | dusmdeckuii CMBICI IPOU3BOAHOI B MPO(eCCHOHATBHBIX 3aJa9aX 2
64 JI22 | MonoTtoHHOCTh (pyHKIHH. ToukH SKCTpeMyMa 2 2
65 43 HUccnenoBanne QpyHKIMU ¢ MOMOIIIBIO pou3BoaHOU. [TocTpoeHne )

rpaQuKoB.




HUccnenoBanne QpyHKIMU ¢ MOMOIIIBIO pou3BoaHOU. [TocTpoeHne

66 JI23 2
rpaguKoB.
HccnenoBanue GyHKINH ¢ TOMOIIBIO Ipon3BogHON. [TocTpoeHue

67 1144 2
rpaQuKoB.

68 124 | Hambonbinee u HauMeHbIIee 3HAUSHUST (DYHKITHN 2
IIpodeccnoHaTbHO OPUEHTHPOBAHHOE COACPKAHNE
HaxoxxneHne — onTUMallbHOTO — pe3yibTara C  HOMOIIBIO

69 1145 MIPOU3BOJIHOM B MPAKTUYECKUX 3aJadax 2
HaxoxxneHune — onTuMmalpHOrO — pesyiabTara C  HOMOIIBIO

70 1146 MIPOU3BOJIHOM B NMPAKTUYECKUX 3a7adaX (HyHKIUH 2
HaxoxxneHne — onTuMmalpHOrO — pesyiabTara C  HOMOIIBIO

7 1147 MIPOU3BOIHOM B MMPAKTUYECKUX 3a]adax 2
KonTtpoJsbHasi paGora NeS

72 1148 2
IIpousBoanas GyHKIUM, ee IPUMEHEHUE

Pasznen 7. MHOrOrpaHHUKH M TeJia Bpalienus — 46 yacos

[TonsaTe MHOrOrpaHHHMKA. Ero »iieMeHTHI: BepIIWHBI, pedpa,

73 JI25 | rpauu. [Juaronams. CedeHue. Bbllmykible U HEBBIIYKIbIE 2
MHOTOT'PaHHUKH

74 JI26 | Ilpusma, ee cocraBisomye, ceyeHue. lIpsimMas W npaBHIIbHAS )
IIPU3MBI

75 1149 | MMapamnenenunen, kyo. Cevenue Ky0Oa, mapauuiesnenumneaa 2
IMupamuna u ee snementsl. Ceuenne nupamuisl. [IpaBunbHas

76 127 nupamua. Y ceueHHas mupaMuia 2

77 150 | ITnomans OOKOBO¥ M MOJIHOM MOBEPXHOCTH MPU3MBI, IIUPAMHJIBI 2

78 JI28 Cummerpust B KyOe, napasuiesienuresie, Npu3Me, TupamMmuie 2
IIpodeccnonabHO-OpHEHTHPOBAHHOE COAEPKAHHE

79 T151 [Tpumepsl cummeTpuii B mpodeccun 2

80 1152 CuMMeTpHsl B IPUPOJIC, APXUTEKTYPE, TEXHUKE, B OBITY 2

81 1153 CuMMeTpHsl B IPUPOJIC, APXUTEKTYpE, TEXHUKE, B OBITY 2




82 1154 | IlpaBunbpHBIE MHOTOTPAHHUKH, UX CBOMCTBA 2 2
83 JI29 | Hununuap, ero cocrasnsomue. CeueHue NUINHAPA 2 2
84 JI30 Komnyc, ero cocrapmsronue. CeueHue KoHyca 2 2
IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COlePKAHUE
85 1155 Komnyc, ero cocrapmstronue. CeueHue KoHyca 2 2
86 1156 VYceuennblii koHyc. Ero oOpasyrmomas u BbicoTa. CeueHue 2 5
YCEUEHHOI0 KOHyca
[lap u cdepa. B3aumHoe pacnosioskeHne cepbl U MIOCKOCTH.
87 31 CeueHrne mapa, cepsl 2 2
88 JI32 | Ilonsrtue 06 o0peme Tena. OTHOmEHHE 00bEMOB MOJOOHBIX Tel 2 2
[Tonstne 06 oObeme Tema. OObeM KyOa M TPSIMOYTOJIBHOTO
89 57 | Mapauienenumena. O6beM npusmbl 1 muuHIpa. OTHOIIEHHE 5 5
00BEeMOB MOOOHBIX Tell. ['eoMeTpryYecKuil CMBICT ONpeaeInTeNst
3-ro nopsaxa
90 JI33 | O0beMSBI U IIOMIAAU IOBEPXHOCTEH Tel 2 2
91 T158 KoMOuHamm MHOTOTpaHHHKOB U TEJ BPALICHUS 2 2
92 T159 KomOuHanmm MHOTOrpaHHHKOB U TeJ BpaleHUS 2 2
93 1160 I'eomeTpuyeckue KOMOMHAIIMH Ha MTPAKTHUKE 2 2
Hcnonp3oBanne KOMOWHAIMI MHOTOTPAHHUKOB U TEJ BPAICHU
o4 fel B IIPAaKTUKO-OPUEHTUPOBAHHBIX 3a]a4ax 2 2
KonTtposbHnas padoTa Ne6.
95 1162 2 2
MHOrorpaHHMUKH M TeJa BpalleHHs!
Pasnean 8. IlepBooOpa3nas ¢pyHKINHU, ee NpUMeHeHne-14 yacoB
96 134 IMepBooOpa3sHas Gpynkunu. [IpaBuina HaX0XKACHUS 5 5
MEpPBOOOPA3HBIX,
97 JI35 | IlonsTtye HEONPEEIEHHOIO U ONPENEHHOr0 UHTErpaa 2 2
08 1136 Hn?mazu) KpuBoIMHeHHON Tpaneuuu. ®opmyna Heroorona — 5 2
Jleiibuuna,
99 JI37 | eomeTpuueckuil CMBICH OMIPEEIEHHOTO UHTETpaia 2 2
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COACPIKAHNE




['eomeTrpuueckuii cMbIcn onpezeneHHoro naTerpana. dopmyna

100 1163 Herorona - Jleiiouuna. 2
101 64 Pemenue 3agad Ha NpUMEHEHHME HMHTErpala Uil BBIYUCIECHUS 5
($U3MYEeCKUX BETHYHH M IUIOIaaei
KonTtpoubHas paGora Ne7.
102 1165 2
IlepBooOpa3Hasi GpyHKIMH, ee IPUMEHEHHE
Paznen 9. Crenenu u kopHu. CrenenHas ¢pynkuus- 14 yacos
103 JI38 | CrenenHas (yHKIUs, ee CBOHCTBA 2 2
[TonsiTne KOpHS N-OM CTENEeHH W3 JCHCTBUTEIBHOIO YHCTIA.
104 1166 | ®ynkupn y = VX ux cBoiictsa i rpaduxu. CBoiicTBa KOPHS N- 2
0if cTeneHu
105 1167 | IlpeoOpa3zoBaHue UPPAIIOHAIIBHBIX BBIPAKEHHUN 2
106 1139 CBoiicTBa CTENEHU C paAlUOHAIBHBIM M JECHCTBUTEIbHBIM 5 5
MI0Ka3aTeNsAMH
107 I168 | Pemenue uppalyoHaJIbHBIX YPaBHEHHI U HEPABEHCTB 2
PaBHOCHIBHOCTB UPPALIMOHAIBHBIX YPABHEHU U HEPABEHCTB.
108 I169 | Mertoas! ux peuienus. Perenne uppanoHaibHBIX YPaBHEHUN U 2
HEpPABEHCTB
109 70 KonTtposbHnas padota Ne§. 5
Crenenn u kopuu. CtenenHasi pyHKuus.
Pa3znea 10. Iloka3aTenbHas pyHkuus — 14 yacos
110 J140 INokazarenbHas GyHKIMS, €€ CBOUCTBA 2 2
CremneHb C TNPOU3BOJIBHBIM JIEHCTBUTENBHBIM IIOKA3aTEJIEM.
OmnpezesneHne MokKa3areilbHOW (QYHKINH, €e CBOWCTBA U IrpaduK.
i 17 Pemenne — mokasaTeNBHBIX — ypaBHEHHH  (DYHKIIHOHAIIBHO- 2
rpaduuecKuM METOJ0M.
112 JI41 | Pelulenue noka3sarenpHbIX ypaBHEHHI 1 HEPABEHCTB 2 2
PemeHue nokas3aTeNbHBIX YpaBHEHMH METOIOM YpaBHUBAHUS
113 I172 | nokazaTteneif, MeTOAOM BBEAEGHUS HOBOM  IEpPEMEHHOI, 2
(YHKIIHOHAIBHO-TPAa(QHIECKUM METOIOM.
114 1173 | Pemenue noka3atenbHBIX HEPABEHCTB 2




115 1174 | Cuctembl oKa3aTeNbHBIX YpaBHEHHM 2
116 75 KoHnTtpoubHas paGora Ne )
Iloxka3atenabHasi yHKIMS
Paznea 11. Jlorapugmsbl. Jorapudpmuueckast pynkuus-24 yaca
117 1142 Jlorapudm uncna. JlecATHIHBIA H HATYPaIbHBIHA JOTapUPMBI, 5 5
YUCIIO €
118 76 Jlorapudm uucna. JlecaTU4HBIA M HaTypallbHbIH JOrapu@Msl, )
YHCIIO €
119 1177 | CoiicTBa norapudmon. Onepanus JorapuGMUPOBaHUS. 2
120 1178 | CoiicTa norapudmon. Onepanus JorapuGMUPOBaHUS. 2
121 J143 | Jlorapudpmuueckast GyHKIHUS U €€ CBOICTBA 2 2
122 1179 Jlorapupmmaeckas GyHKIHUS U ee CBOWCTBA 2
123 J144 | Pemenue norapu()MUYECKUX YPaBHEHUM U HEPABEHCTB. 2 2
124 1180 Pemenne — nmorapudMHYecKkMx ~— ypaBHEHHIl  pa3iIHYHBIMU ’
METOJIAMHU.
125 1181 Permenue norapudMuueckne HEpaBeHCTB. 2
126 182 ANTOpuUTM peEIIeHUs CHUCTEMBl YypaBHEHMH. PaBHOCHIIBHOCTH )
norapu(MUYECKUX YpaBHEHUH 1 HEPAaBEHCTB
IIpodeccnonaibHO-OPHEHTHPOBAHHOE COAEPIKAHME
127 183 [Mpumenenne norapupma. Jlorapupmuueckas crnupaib B 5
npupoje. Ee MaTemaTuueckue cBOHCTBa.
128 1184 KonTtpoabhas paGora NelQ 5
Jlorapupmnueckas GpyHKIUs.
Pasznen 12. MHo:kecTBa. Dj1IeMeHTHI TeOpuH rpagos -8 yacos
129 JI145 | Muoxectsa. [lonmHO)ecTBO. Oniepaiui ¢ MHO>KECTBaMHU. 2 2
IIpodeccnonabHO-0PHEHTHPOBAHHOE COlEPKAHUE
130 1185 | Oneparun ¢ MHOKeCTBaMH. PelieHne NpuKIagHbIX 33134 2
Ionstue rpada. Ces3uelii rpad, OepeBo, LUKI rpad Ha
131 1186 pac rpad, zep K rpag 5
IUIOCKOCTH
KonTtposbnas padora Nell.
132 1187 2
MHuo:xkectBa, 'pad)bl M X IPHMEHEHHE.




Paznen 13. DneMeHThl KOMOMHATOPHKH, CTATHCTUKH U TEOPUM BeposiTHOCTeil — 14 yacoB

OcHoBHBIE MOHSTHS KOMOWHATOPUKH. IlepectanoBku, ’ 2
pa3MeleHNs, COYETaHuUsI.

133 J146

CoObITHE, BepOATHOCTH COOBITHA. CIOKEHHE W YMHOMKCHUE

134 J147 N
BEPOSITHOCTEH

2 2

ITpodeccnonaIbHO-OPHEHTHPOBAHHOE COIEPIKAHME

BeposTHOCTh B MpoQecCHOHANBHBIX 3aadaX. OTHOCHTETbHAs
135 T188 | yacToTa COOBITHS, CBOMCTBO €€ yCTOWYMBOCTU. CTaTHCTHYECKOE 2
onpeeneHne BepossTHOCTU. OLeHKa BEPOSTHOCTH COOBITHS

136 JI48 | JluckpeTHasl ciaydaifHas BEIMUHHA, 3aKOH €€ paclpeieleHHs 2 2

3amauyn MaTeMaTU4ecKod CTaTUCTUKH. BapualmoHHBIN psi.
137 JI49 | Ilomuron  wvacror u  rucrorpamMMa.  CraTHCTHYECKHE 2 2
XapaKTepHCTHKH Psfa HAaOI01aeMbIX JAHHBIX

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COACPIKAHNE

CocraBneHne TaONMI[ U AMArpaMM Ha TpakTHKe. [lepBHuHas
00paboTKka  CTAaTHMCTHYECKMX  JaHHBIX. [ padudeckoe ux
npejicTaBieHre.  HaxokaeHWe — CpemHHX — XapaKTepHUCTUHK,
HaO0JIF0JaeMbIX JTaHHbIX.

138 1189

KonTtpoabHas paGora Nel2
139 1190 | DneMeHTHI KOMOMHATOPUKH, CTATHCTUKH H  TeOpHH 2
BEPOSITHOCTEH.

Pa3nen 14. YpaBHeHus 1 HepaBeHCTBa -24 yaca

PaBHOCHIIBHOCTh ypaBHEeHHH M HepaBeHCTB. OOIIMe MeTObI )
pelieHus

140 1191

141 1192 | I'padmueckuii MeTo[| pelleHUs ypaBHEHHUH.

2
142 1193 | I'padmueckuii MeTO]| pelleHNs ypaBHEHUI W HEPABEHCTB 2
143 JI50 | YpaBHeHUs U HEPABEHCTBA C MOJYJIEM. 2

Omnpenenenue mMoayis. PackpeiTue MoOIyis 1O OIpPEIEICHHUIO.
IIpocreiimue ypaBHEHUS U HEPaBEHCTBA C  MOJIYJIEM.
[IpuMeHeHne paBHOCWIIBHBIX NIEPEX0JIOB B ONPE/IEIEHHBIX TUIIAX
YpaBHEHHH U HEPABEHCTB C MOJLYJIEM

144 1194

145 JI51 | YpaBHeHus U HEPaBEHCTBA C IapaMeTpaMu 2 2




3HakoMcTBO ¢ mapamerpoM. llpocreiinmme ypaBHEHUS

146 1195 2 2
HEPABEHCTBA C [1ApaMETPOM
147 1196 3HakoMcTBO ¢ mapamerpoM. Ilpocreiimine ypaBHEHUS 5 5
HEPaBEHCTBA C APaMETPOM
IIpodeccnonaibHO-OPHEHTHPOBAHHOE COEPKAHHE
148 1197 Perienue TeKCTOBBIX 33124 IPOPECCHOHATBHOTO COACPIKAHHS 2 2
149 1198 Perienue TeKCTOBBIX 3324 IPOPECCHOHATBHOTO COACPIKAHHS 2 2
150 1199 Perienue TeKCTOBBIX 3324 IPO(PECCHOHATBHOTO COACPIKAHHS 2 2
151 1100 OO0111ie MeTOIbI pelIeHHs ypaBHEHUH. Y paBHEHHs 1 HEpaBeHCTBA 2 2
C MOJYJIEM U C IIapaMETPaMH.
[IpomerxyTouHas aTTecTaus 22
Hroro: 340 yacos 302 102 200 16




2.3. Coaepxanue yueoHoii gpucuumimmabl CO0.02.01MaTemaTuka

HaumeHnoBaHHe TeMbl

O0bém YpoBensn
AUCHHILTHHBI Coaep:xanue
4acos 0CBOCHHUS

Pazgen 1. Conep:xanne yueOHOT0 MaTepHaJia 20 1
IloBTOpEHUE Kypca|ba3zoBbie 3HaHUS U yMEHHS 10 MaTeMaTHKe B IPOGECCHOHANBLHOMN U B TOBCETHEBHON
MaTeMATHKH OCHOBHOIi | 1eTeNTbHOCTH. JIeWCTBHSI Ha/l TIOJIOKUTENILHBIMU U OTPULIATEIIbHBIMU YHCIIaMHU,
IIKOJIbI OOBIKHOBEHHBIMH U JECITUIHBIMU APOOSIMU.

JeiicTBus co crenensmu, (opMyIbl COKpaIIeHHOT0 YMHOXeHUs. Buapl miuockux ¢uryp u

ux miomaab. [IpakTuKo-OpUeHTHPOBaHHbIE 3a7jauy B Kypce T€OMETPUH Ha MJIOCKOCTH.

ITpocThIe POIEHTEI, Pa3HBIE CIIOCOOBI MX BBIYHCICHUS. CII0XKHBIE IIPOIICHTHL.

Jlunelinble, KBapaTHBIC, APOOHO-IIMHEHHBIC YpaBHEHHS U HepaBeHCTBa. CIIOCOOBI

peleHus cucTeM JIMHEHHBIX ypaBHeHu. [TonsaTus: marpuna 2x2 u 3x3, onpenenuresb

MaTpuipl. Meron 'aycca. CucteMbl HellMHEHHBIX ypaBHeHUH. CHCTEMbl HEPABEHCTB

TeopeTnueckne 3aHATHS 4

1.Ienp 1 3a7a4u MaTEeMaTUKHU IPU OCBOSHUH CNIEIIUAIbHOCTU 2

2.CucteMbl ypaBHEHUH U HEPABEHCTB 2

IIpakTHYecKue 3aHATHUS 16

1.Yucna 1 BeuucieHns. BelpaskeHus U peoOpa3oBaHMmsl. 2

2.I'eomMeTpusi Ha INIOCKOCTH 2

3.IIpotieHTHBIE BEIYUCIICHUSI. 2

4.IIpocThle MPOICHTHI, pa3Hble CrIOcOObI X BhIYMcIeHUs. CII0KHBIE TPOLICHTHI. 2

5.YpaBHEHHs U HEPABEHCTBA 2

6.Crioco0bI pemreHust CHCTeM JHHEHHBIX ypaBHeHWH. [lomsrms: marpuma 2x2 u 3x3, 2

ONPE/IEIUTENb MATPHULIBL.

7.Meton I'aycca. Cucremsl HeluHelHbIX ypaBHeHHH. CUCTEMbI HEPABEHCTB 2

8.KontpoabHas padora Nel. BxogHoii peldTHHT 2
Pazgen 2. Conep:xanne yueOHOT0 MaTepHaJia 20 2
Mpsimple u miaockoctu  B|IIpenmer crepeomerpun. OCHOBHBIE OHSTHS (TOUKA, IPSIMAs], INIOCKOCTD, TPOCTPAHCTBO).
NPOCTPAHCTBE OcHOBHBIE  aKkCcHOMBI ~ cTepeoMeTpuu.  lIlepecekaromuecs, — napajulelbHble U

ckpeluBaromuecs npsMele. [IpuszHak 1 CBOMCTBO CKpEIMBAIOIMXCS NPSAMBIX. OCHOBHBIE
npocrpaHcTBeHHble (urypsl. IlapamnensHele OpsiMas U IUIOcKocTh. OmnpeneneHue.




[Ipusznak. CaoiictBa (¢ mokazarenbctBoM). [lapamnensHble mockoctH. OmnpeneneHue.
[Tpuznak. CBoticTBa (¢ 10Ka3aTenbcTBOM). TeTpasap u ero siaeMeHThl. [lapaenenunen u
ero sneMeHTsl. CBOMCTBA MPOTUBOIIONOXKHBIX I'paHel M JAHaroHajiei mnapajuiesienunesaa.
[Hoctpoenune ceuenuii. Pemenne 3amau. [lepnenaukynspusie npsmeie. [lapamiensHbie
IpsiMble, TEePIEHAUKYIIAPHBIE K IUIOCKOCTH. [IpH3HAK MepneHAuKYISIpHOCTH NPSAMON H
wiockocTH. JlokazarenbcTBo. Ilepriennukynsp u HakjgoHHas. IleprneHauKyIspHbIE
miockocTH. [Ipu3Hak neprneHANKyIIpHOCTH MIocKocTel. [loka3zaTenscTBo.

Paccrosnus B mpoctpancTse. Teopema o Tpex nepreHauKysspax. JlokazaTeabcrBo. Yrou
MEXAY HPSAMON M IUIOCKOCTBIO. YTOJI MEXAY IUIOCKOCTSIMH. AKCHOMBI CTEPEOMETPHH.
[leprieHMUKYIAPHOCT MPSIMOMl M IJIOCKOCTH, NapajUIeIbHOCTh JBYX IHPSAMBIX,
NEePIEeHANKYIAPHBIX IUIOCKOCTH, MEepPHEeHANKYIIPHOCTh IUIOCKOCTeH. Pacnomnokenue
NpsIMBIX W IUIOCKOCTeH B TpocTpaHcTBe. IlepneHauKyIsipHOCT, M HapaieIbHOCTb
MPSIMBIX U TI0CKOCTe. CKpeniuBarommecs npsmole.

TeopeTnueckne 3aHATHS

1.OcHOBHBIE IOHATHSA CTepeoMeTpul. Pacmonoskenne npsMbIX U MIIOCKOCTEH.

2.ITapamnenbHOCTh IPAMBIX, IPSIMON U INIOCKOCTH, IIIOCKOCTEH.

3.HepHeH}II/IKyJ'I$IpHOCTI) NPSAMBIX, HpﬂMOﬁ " INIOCKOCTH, TUIOCKOCTEH.

4.Teopema O Tpex MepHEHAUKYIsIpax. Jloka3aTenbCcTBO. YTod Mexay MIpsMOH U
IUIOCKOCTBIO. YTOJI MEXY IJIOCKOCTAMH

N NN e

HpaKTH'{eCKl/Ie 3aHATHSA

1.ITapannenbHOCTh MPSIMBIX, NPSMOW W IUIOCKOCTH, IUTOCKOocTed. Terparap u ero
9JIEMEHTBL.

2 Ilapannenenunen u ero aneMeHTsl. CBOMCTBA MPOTUBOIIONOKHBIX TPaHel 1 [uaroHanen
napaienenunena. [loctpoenne ceuennii. Pemenue 3anau.

3.PemcHue 3a/lad Ha NPUMCHCHUE TCOPEMBI O TPEX MNEPHICHAUKYIISApax. Vron MEXAYy
HpﬂMOﬁ U TUIOCKOCTBIO. YTOJI MCXKAY HMIIOCKOCTIAMHU

IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COACPKAHNE

4.Hapannem>HHe, NEPHCHAUKYIISPHBIC, CKPCIINBAIOIIUECS IPAMBIC

5.PacnionoxeHre mpAMBIX M IJIOCKOCTEH B IpocTpaHcTBe. llepneHauKylIsapHOCTh U
NapajyIeIbHOCTh MPSIMBIX U IuI0cKocTed. CKpelyBaronyecs npsiMpie




6.KontpoabHas pa6ora Ne2 . [IpsiMble U MJIOCKOCTH B MPOCTPAHCTBE, 2
Conep:xanne yueOHOT0 MaTepHaJia 16
JlexapToBBl KOOpAMHATHI B HpocTpaHcTBe. Ilpocreifmme 3agadn B KOOpIMHATAX.
Paccrosinue Mexny IOByMs TOUKaMH, KOOpIMHATBl CEepeluHbl OTpe3Ka. Bekropsl B
npoctpancTBe. ClokeHHE M BBIYUTAaHHWE BEKTOPOB. YMHOXXEHHE BEKTOpa Ha YHCIIO.
Kommnanapusie BekTopsl. CKansgpHOe Npou3BeIeHNE BEKTOPOB. PaznokeHne BeKTopa 1o
TpeM HEKOMIUIaHAapHbIM BeKTopaM. KoopIMHAThl BEKTOpa, CKAJSPHOE INPOU3BEICHUE
BEKTOPOB B KOOPJMHATAX, YT0Jl MEXIy BEKTOPaMH, YroJl MEeXAy IPsSMON U MJIOCKOCTBIO,
YroJl MEXIy IUIOCKOCTSIMH. YpaBHEHHE IUIOCKOCTH. ['eoMeTpuveckuii cMbIci
onpenenutens 2x2. KoopaunarHas miockocTs. Berancnenue paccTosiHuil u miomnaaei Ha
iockocTH. KonmuecTBeHHbIE pacueTsl.
TeopeTnyeckue 3aHATHS. 4
1.JlexkapToBBl KOOpAMHATHI B IpocTpaHcTBe. [Ipocreiimine 3amaun B KOOpPAMHATAX. 2
PaccrosiHue Mexny IByMs TOYKaMy, KOOPAMHATHI CEPEMHBI OTpe3Ka
2.Bexktopbl B IpocCTpaHcTBE. Yrod Mexay Bekropamu. CKaJspHOE NpOU3BEICHHE 2
BEKTOPOB

Paznen 3. Koopaunatbi M [IpakTuueckue 3ansTHs 12

BEKTOPBI.

1.JlexapToBBl KOOpAMHATHI B HpocTpaHcTBe. lIpocreifmne 3amaud B KOOpAWHATaX. 2
Paccrosinue Mexny IByMs TOUKaMHU, KOOPAMHATHI CEPEUHBI OTPE3Ka
2.Bekrops! B npoctpancTBe. CliokeHUE U BHIYUTaHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha 2
yucno. Kommnanapusie BekTopbl. CKalsipHOE NPOU3BEICHHE BEKTOpPOB. Pasnoxkenue
BEKTOpa 110 TPEM HEKOMILIaHAPHBIM BEKTOpaM.
3.KoopauHatsl BeKTOpa, CKaIpHOE MPOU3BEACHNE BEKTOPOB B KOOPAUHATAX, YTOI MEXKIY 2
BEKTOpaMHU, YToJl MEKAY NPAMON U IUNIOCKOCTBIO, YT0JI MEXK/y MIOCKOCTAMU. Y PaBHEHHE
IUIOCKOCTH. | '€OMeTpru4ecKuii CMBICI onpenenuTens 2x2
IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COACPKAHNE
4 IlpakTUKO-OPHEHTUPOBAHHBIE 3aJa4 Ha KOOPAMHATHOM TUIOCKOCTH 2
5.KoopnunarHast 1IockoCTh. BbluncieHne paccTOSHMNA M IUIOMIAJed Ha IUIOCKOCTH. 2
KonnyecTBeHHbIE pacyeTsl
6.KonTtpoubHast padora Ne3 2

Pemenne 3anau. KOOlel/IHaTbl " BEKTOPbI.




Paznen 4.

OcHOBBI TPUTOHOMETPHH.
Tpuronomerpuyeckue
bynxumu

Conep:xanne yueOHOT0 MaTepHaJia

Paguannas mepa yria. [loBopoT Touku BOKpyT Hayasa koopauHaT. OmnpeneneHue CHHyca,
KOCHHYCa, TAaHT€HCA U KOTaHIeHca. 3HaKU CHHYCA, KOCHHYCA, TAHI€HCa U KOTAaHTeHCa I10
YeTBEPTSM. 3aBUCHMOCTb MEXIY CHHYCOM, KOCHHYCOM, TaHI'€HCOM M KOTAHTCHCOM
OJIHOT'O U TOro >xe yria. TpuroHoMmerpuueckue Toxaecrsa. CUHYC, KOCUHYC, TAHI€HC U
KOTAaHI'€HC YIIIOB o U - 0. @opmMynsl puBenenus. Cymma u pa3HoCTh cuHycoB. Cymma 1
pa3HOCTh KocuHycoB. CHHYC M KOCHHYC JBOHHOTO yria. ®opMmynbl MOJOBHHHOTO yTiia.
[IpeoOpa3oBanusi CyMMBI TPHUTOHOMETPUYECKHX (YHKIMHA B TNPOU3BEICHUEC U
NIPOM3BEACHNS B CyMMy. BBIpakeHHE TPUTOHOMETPHUYECKHMX (QYHKLIHUH depe3 TaHTeHC
MOJIOBMHHOTO ~ apryMeHTa. [IpeoOpa3oBaHusl MPOCTEHIIMX  TPUTOHOMETPHYECKUX
BhIpakeHHi. OO0nacTh OMNpeAeTCHUS W MHOXKECTBO 3HavyeHWil (yHkuuil. YETHOCTS,
HEYETHOCTh, NepuoAnYHOCTh (yHKImI. CrocoOsl 3amanms QyHkmuil. OO6macTb
OTpe/ie/iCcHUs] ¥ MHOXKECTBO 3HAUCHHH TpHUroHOMeTpudeckux (QyHkuuid. YETHOCTS,
HEYETHOCTh, MEPUOAUYHOCTh TPHUTOHOMETpUUECKHX (yHKIWA. CBoiicTBa W rpaduku
GyHKIMH y = cos X, y = sin X, y = tg X, y = ctg X. Ckatue u pactsbkeHue rpaduKoB
Tpuronomerpuueckux (Qynxuuid. IlpeoOpazoBanune TpadUKOB TPUTOHOMETPHYECKHUX
(GyHKIUH. Ucnonp3oBanue CBOIICTB TPUTOHOMETPHUECKUX GbyHKUIMI B
npodeccnoHambHEIX 331a4ax. OOpaTHbIe TpUTOHOMETpHYeckue GyHKuH. X cBOicTBa U
rpaduki. YpaBHEHHE COS X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a.
Pemenne  TpUrOHOMETPUYECKHMX  YpaBHEHHUI  OCHOBHBIX  THUIIOB:  HpocTeifmine
TPUTOHOMETPHUECKUE YPAaBHEHHS, CBOASIINECS K KBAJIPATHBIM, pPEIIacMbIe Pa3IOKEHUEM
Ha MHOXKHTEIHN, OJHOpoAHbIe. [IpocTeiimue TpuronoMeTpuieckue HepaBeHcTBa. CUCTEMBI
MPOCTEHIINX TPUTOHOMETPHUECKUX YPaBHEHUH.

40

TeopeTnllecmle 3aHATHSA.

16

1. Tpuronomerprdeckue (HYHKIUH MPOU3BOJIBHOTO yIiIa, yucna. PaguaHHas u rpagycHas
Mepa yria

2.OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.
DopMyITBl IPUBEICHUS

3.CuHyc, KOCHHYC, TAHI'€HC CyMMBI U Pa3HOCTH JBYX YIJIOB
Cunyc u KocuHYC JBOHHOrO yria. @opMyisl IOJOBUHHOIO yriia

4.CuHyc, KOCUHYC, TAHT€HC CYMMBI U pa3HOCTH JABYX YIJIOB
CHHYC ¥ KOCHHYC JBOMHOTO yriia. @opMynbl MOJOBUHHOTO yTiia

5.@yHKIMH, UX cBoicTBa. COCOOBI 3a1aHusT (PYHKIUIA.




6.TpI/IFOHOMeTpI/I‘IeCKI/Ie YpaBHCHUA U HEPABCHCTBA

7.TpI/IFOHOMeTpI/I‘IeCKI/Ie YpaBHCHUA U HEPABCHCTBA

8.CucreMbl IPOCTERIINX TPUTOHOMETPUUECKUX YPABHEHUH

IIpakTH4eckne 3aHATHSA 24
1. Tpuronomerprdeckue (GYHKIMH MPOU3BOJIBHOTO yIiIa, yucna. PaguaHHas u rpagycHas 2
Mepa yria

2 .Tpuronomerpuueckue ToxaecTBa. CHHYC, KOCHHYC, TAHT€HC 1 KOTAHI'€HC YTJIOB L U - Ol. 2
DopMyIibl IPUBEACHUS

3.Cymma ¥ pasHocTh cuHycoB. CyMMa U Pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC 2
nBoiiHoro  yrma.  ®opmynel  mosoBuHHOrO  yrina.  I[IpeoOpa3oBaHHS ~— CyMMBI
TPUTOHOMETPUUECKUX (DYHKIUI B IPOU3BEIICHUE

4 IlpeoOpa3oBaHuss CYMMBI TPHTOHOMETPHUYECKHX (YHKIMH B MPOU3BEACHHE W 2
IIPOM3BEACHHUS B CYMMY. BbIpakeHHE TPUTOHOMETPHYECKHX (DYHKLHUH uYepe3 TaHTeHC
HOJIOBUHHOTO  apryMeHTa. IIpeoOpa3oBaHHMs IpOCTEHIINX  TPHUTOHOMETPHIECKHX
BBIpKEHUI

5.006nacTe ompeneneHHs M MHOXECTBO 3HadeHHH (yHKIuHA. YETHOCTH, HEYETHOCTS, 2
nepuoIuHoCTh QyHKIMH. CriocoObl 3a1aHust QyHKIUH

6.TpuroHOMeTpH4eckre (HYHKIUH, UX CBOHCTBA U TpauKu 2
IIpodeccuona bHO OPHEHTHPOBAHHOE COJEPKAHME

7.0nucanye MpOU3BOCTBEHHBIX MPOIIECCOB C MOMOIIBIO TPaGUKOB QPYHKIIHUI 2
8.Mcnonp3oBaHne CBOWCTB TPUTOHOMETPHYECKUX (YHKIMA B MPO(EecCHOHATBHBIX 2
3amavax

9.06parHbIe TpuroHOMeTpHIeckre (GyHKIuH. VX cBoiicTBa U TpaduKu 2
10.Pemmenie  TPUTOHOMETPHUECKHUX ypaBHEHUH OCHOBHBIX THIIOB: MpOCTEHINe 2
TPUTOHOMETPUUECKUE YPAaBHEHHS, CBOAAILUECS K KBAPaTHBIM, PELIAEMbIE PA3I0KEHUEM

Ha MHO>KHTENH, OTHOPOIHEIE.

11.Pemmenne TpPUTOHOMETPUUECKUX YpAaBHEHUH OCHOBHBIX THIIOB: MpOCTEHIINe 2

TPUTOHOMETPUYECKUE YPaBHEHHs, CBOJAIINECS K KBaJPaTHBIM, pEIIacMble pa3iokeHneM
Ha MHOKUTEIH, 0JHOpoaHbIe. [IpocTeliiye TpUroHoMeTpuIeckie HEpaBeHCTBA




12.KonTtpoabHas padora Ned
Pemenue 3aaa4. OcHoBbI TpUroHoMerpun. Tpuronomerpuyeckue pyHKIUU

Pazgen S. CopepxaHue y4e0HOro MaTepuaJia 8

KomnuiexcHble yncia IMonsTue komIutekcHoro yucia. ConpspKeHHbIe KOMIUICKCHBIE YHCIIa, MOIYJIb U apTyMEHT
KOMIUIEKCHOTO uucina. dopma 3amucH KOMILIEKCHOrO 4Hcia (TeoMeTpudecKas,
TPUTOHOMETpUYECKasi, anredpanueckas). ApudmMeTndeckue NEHCTBHUS C KOMIUIEKCHBIMHU
quciaMy. BBINONHEHHE pacyeToB € IOMOLIBIO KOMIUIEKCHBIX 4wuceld. IIpumepst
HCTIOIHb30BaHMS KOMIIEKCHBIX YHCEIL.
Teopernyeckne 3aHsATHSA. 2
1.KommiekcHble uucina. Ilonstue komiuiekcHOro uucna. CONpspKEHHBIE KOMILIEKCHBIE 2
qHClIa, MOAYJIb M apTYMEHT KOMIIJIEKCHOTO YHCIIA.
IpakTHyeckue 3aHATHS 6
1.®opma 3amucu KOMIUIEKCHOTO 4uclIa (FeOMEeTpUYecKas, TpUrOHOMETpUUecKasd, 2
anredpamdeckas). ApupMeTHIecKie JeHCTBUS ¢ KOMIDIEKCHBIMH YHCIaMA
2 JlprMeHeHre KOMIUIEKCHBIX YHCeT
3.IlpumeHeHre KOMIUIEKCHBIX YHCEeT

Pazpen 6. IIpoussBognas|Coaep:kaHue yueOHOI0 MaTepuaja 40

(ynkuuu, ee npumMenenne

OmnpezeneHue YMCIOBOW TMOCIEIOBATEILHOCTH M CrocoObl ee 3amaHusi. CBOWCTBa
YHUCIOBBIX  IOCHIenoBaTenbHOCTEH. OnpeneneHue Impenela  MOCIENO0BATEIbHOCTH.
Beruncnenne mpezesnoB mocnenoBarenbHocTeil. [Ipegen QyHkumn Ha OECKOHEYHOCTH.
Ipenen ¢ynkmuu B Touke. Ilpupamenue aprymenta. [Ipupamenne ¢GyHKmu. 3agadw,
MPUBOJAIINE K TOHATHIO Npou3BoAHOM. OrmpeneneHne MNPOU3BOAHON. ANTOpUTM
OTBICKaHUS TIPOU3BOTHOM. DopmyITEl g depeHITIpOBaHHS. IpaBuna
nudGepeHInPOBaHHS. Onpenenenue CJIOKHOU (GyHKIUH. [TpousBogHast
Tpuronomerpuueckux  Qynkuuil. IIpousBonnas  cnoxkHodl  Qynxumu. Ilomsarue
HenpepbiBHOW — ¢yHkiuu. CpolictBa  HempepblBHOH — GyHKiuu. CBsi3b  MeXIy
HETPEPBIBHOCTBIO U JU(D(EpEHIMPYEMOCThIO (DYHKIIMU B TOYKE. AJTOPUTM PEIICHHS
HEPaBeHCTB METOJIOM HHTEPBAJIOB. ['eOMETpHUCCKUI CMBICT MPOU3BOAHON (YHKIHNH —
YII0BOi KO3(QUIMEHT KacarelnbHOW K TrpaduKy (QYHKIUH B TOYKE. YpaBHCHHUE
KacaTelnbHOH K rpaduky (YHKIHH. ANTOPHTM COCTABICHHS YPaBHCHUS KacaTeIbHOM K
rpaduxky ¢ynkuun y=f(x). Ouszudeckuii (MEXaHMYECKHI) CMBICI IPOU3BOJHOU —
MT'HOBEHHAs CKOPOCTb B MOMEHT BpeMeHU t: v =S’ (t). Bo3pacTanue u yobIBaHUE (QYHKLUH,




COOTBETCTBHE BO3pAacTaHMs U yObIBaHMs (DYHKUMU 3HaKy IpousBogHoi. IlonsTtue
IIPOU3BOJIHOM BBICILIETO MOPSAKA, COOTBETCTBUE 3HaKa BTOPOIi PONU3BOIHON BBIMYKIIOCTH
(BorHyrocTH) (YHKIMM Ha OTpe3Ke. 3aJayd Ha MaKCUMyM M MUHMMYyM. [loHsTue
ACHMITOTBI, CIIOCOOBI UX ONpeaeTIeHHsL. AJITOPUTM HCCIEA0BAHMS QYHKINUH U TOCTPOCHHUS
ec rpaguka C NOMOLIbIO HPOU3BOAHOH. JpoOHo-muHeiHas ¢ynkuus. MccinenoBanue
(GYHKIMH Ha MOHOTOHHOCTh M IocTpoeHHe rpaduxoB. HaxoxaeHue HauOONBIIETO U
HaWMEHBIIEro  3Ha4eHWH (QyHKUUHA, HOCTpoeHHe TpadUKOB  MHOTOWIEHOB C
WCIIOJIb30BAaHKMEM arapaTa MaTeMaTHYECKOro aHaIn3a

TeopeTnllecmle 3aHATHSA

1.ITonsaTHe npousBoHOK. DopMyIibl U paBuia AudQepeHIMpoBaHUS

2.@opmyinsl mudpepennuposanust. [Ipasma qudpepeHnupoBaHus

3. IIpousBoaHBIe TpHTrOHOMETpHUUEeCKIX (yHKIHHA. [IponsBoaHas coxHON QyHKINH

4 I'eomerpuueckuil U Gpuznueckuil CMBICI IPOU3BOAHON

5.MoHoTOHHOCTH (yHKIHH. TOUKH 3KCTpeMyMa

6.MccnenoBanne (hyHKIUH ¢ TOMOIIEIO pon3BoaHOi. [TocTpoeHue rpadukos.

7. HaubGosnsree n HanMeHbIIee 3HAYCHUS ()yHKIINH

HpaKTH'{eCKl/Ie 3aHATHSA

1.HemocpencreerHoe quddepeHIpoBaHue,

2 JIpon3BoiHBIE CYMMBI, pa3HOCTH MTPOU3BEIEHUS, YaCTHOTO

3.0npenenenue cinoxHoW QyHKUMHU. [Ipou3BOIHAS TPUTOHOMETPHUYECKHX (DYHKIIMH.
[Ipon3BoHAs CIIOKHON (YHKIUH

4.Onpenenenne cnoxaoi ¢yHkmuu. [Ipon3BogHAas TPUTOHOMETPHUYCCKUX (YHKIHH.
[Tpou3sBoiHAS CIIOKHOW (QYHKITUH

5.IloHsiTHE O HEMPEPHIBHOCTH QPYHKIMH. METO]] HHTEPBAJIOB

6.I'eomerpuueckuii ¥ HU3UIECKUH CMBICI IPOU3BOJHOM

7.®Ou3nuecKuid CMBICI MPOU3BOAHOM B POeCCHOHATBHBIX 33a4ax

8 MccnenoBanne (yHKINMH ¢ TOMOIEIO pon3BoaHoil. [TocTpoeHne rpadukos.

9.UccnenoBanue GyHKINH ¢ HOMOIIBI0 Mpou3BoaHOM. [TocTpoeHue rpadukoB.

NN

ITpodeccnoHaIbHO OPHEHTHPOBAHHOE COIEP;KAHME

10.Haxoxnenue onTUManbHOTO pe3yibTaTa ¢ MOMOIIBIO MPOU3BOIHON B MPAaKTHIECKUX
3ajayax




11.HaxoxneHue onTUManbHOTO pe3yibTaTa ¢ MOMOIIBIO MPOU3BOJIHON B MPAKTUIECKUX
3agavax HyHKIIHA

12.Hax0>1<z[eHI/Ie OIITUMAJIBHOT'O pE3yJibTaTa C NOMOIIbIO l'[pOPI3BO)IHOI>1 B NPAKTHYICCKUX
3aga4dax

13.KonTtpoabHas padora NeS
IIpousBoanas GyHKIMH, ee IPUMEHEHHE

Paznen 7. MHOTOrpaHHUKH H
TeJia BpaleHust

Conep:xanne yueOHOT0 MaTepHaJia

[TonsTre MHOTOTpaHHUKA. Er0 371eMeHThI: BepLIHHEL, pedpa, rpanu. J{naronans. CeueHue.
Brinmykible U HEBBITYKIIble MHOrorpanHuky. Ilonarue npusmel. Ee ocHoBaHMs 1 G0KOBbIE
rpanu. BricoTa npusmsl. [psimas v HakioHHas npusMa. IIpaBunbHas npuszma. Ee ceuenue.
[Mapannenenwumnen, cBoiicTBa MPsIMOYTOJIBHOTO Tapauieienunena, kyo. Cedyenue Kyoa,
napautenenunena. Ilupamuna u ee snementsl. Ceuenue nupamuibl. [IpaBuibHas
nupamuaa. YceueHHas nupamuia. [lnomaas OOKOBOH M MOJHON MOBEPXHOCTH TPU3MBI,
nupamuzibl. CUMMETpUst OTHOCUTENIBHO TOUKH, IIPAMOH, miaockoctu. CuMMerpus B Kyoe,
napajuienenumese, npusMe, nupamuae. CHMMETpHst B IPUPOJE, apXUTEKType, TEXHHUKE, B
obITy. [loHATHE IPAaBHIIFHOTO MHOTOrpaHHKKa. CBOMCTBA IIPABMIBHBIX MHOTOTPAHHHKOB.
Munusaap u ero sneMentsl. CedeHue IMIMHAPA (MapajuleIbHOE OCHOBAHHMIO M OCH).
Passeptka mununapa. Konyc u ero sinemeHtsl. CeueHue KoHyca (mapajulelbHOE
OCHOBAHMIO U HPOXOJsIee Yepe3 BEpIINHY), KOHHUECKHe ceyeHus. Pa3BepTka KoHyca.
Vceuennslit konyc. Ero oOpasyromas u Beicora. CedeHue yceueHHOro konyca. lllap u
cdepa. Bzaumuoe pacnosnoxenue cdepsl u miockoctu. Ceuenne mapa, chepsl. [Tonsrue
00 o6wveme Tenna. O0beM KyOa M IPsAMOYTOJIbHOTO Hapajulenenunena. O6beM Npu3Mbl U
muuHApa. OTHoIIeHne 00beMOB OAOOHBIX Tell. [ eoMeTpHuuecKnil CMBICT OIPEISTUTEIs
3-ro nopsaxa. O0beMbl upaMubl U koHyca. O0beM mapa. [1nomany noBepxHocTel Te.
Vcnonb3oBanne KOMOMHAIMH MHOTOTPAHHMKOB W TeJl BpalleHWs B INPAKTHKO-
OpPUEHTHUPOBAHHBIX 3aJayax.

46

TeopeTnllecmle 3aHATHA

18

1.ITonsaTHe MHOrOTrpaHHUKAa. Ero 3JeMEHTHI: BEpLIMHBI, peOpa, rpaHu. JuaroHanb.
Ceuenue. BrImykiible 1 HEBBITYKIIBIE MHOTOTPaHHUKH

2 Ilpusma, ee cocrapisioniue, ceuenue. llpsMas u npaBuiIbHAasi IPU3MBI

[\

3.HI/IpaMI/IZ[a u ee yeMeHThl. CeueHue nUupaMuablL. HpaBI/IJH)Haﬂ nupamuaa. VYceueHnas
nupamuza




4.CummMmeTpus B KyOe, napajuiesienunese, npusme, mupamMmuie

5.Humunnp, ero cocraistonme. CeyeHue MIIHHIPA

6.Konyc, ero cocramusromue. CeueHne KoHyca

7 1llap u chepa. Bzanmuoe pacnonoxenne cdepsl 1 miockoctr. CedeHne mapa, cepst

8.ITonstre 06 00BeMe Tena. OTHOIIEHHE 00BEMOB MTOAOOHBIX TN

9.00beMBI M IIOLIAAY IOBEPXHOCTEH Ten

N NN N

IIpakTH4eckne 3aHATHSA

N
)

1.IMapannenenunex, ky6. Ceuenne KyOa, napayenenumneia

2.ITnomaas OOKOBOH U ITOIHOM TOBEPXHOCTH IIPU3MEL, ITHPAMHIBI

3.IlpaBunbHbIE MHOTOTPAHHUKH, UX CBOWCTBA

4.Yceuennslii konyc. Ero oOpasytomas u Beicota. CedeHune yceueHHOro KoHyca

5.ITonsTe 06 00BbeMe Tena. O0beM KyOa M HIpAMOYToJbHOTO Napasuienenuneaa. Oobem
npu3Mbl U LuHApa. OTHOLIeHHEe 00bEeMOB MOAOOHBIX Tel. ['eoMeTpHuecKui CMbICT
omnpenenuTens 3-ro mopsaKa

NN NN N

6.KomMOuHaIM MHOTOTPAHHUKOB | TEJ BPAIICHHS

7.KoMOWHaIIM¥ MHOTOTPAHHUKOB | TEJ BPAIICHHS

S.FeOMeTpI/I‘IeCKI/Ie KOM6I/IHaHI/II/I Ha IIPaKTHUKE

9.Mcnonp30BaHie KOMOWHAIIMH MHOTOTPAHHMKOB W TEN BpAlCHHS B IPAKTHKO-
OPHEHTHPOBAHHBIX 3aauax

NN NN

10. KonTpoabHas padora Ne6.
MHOrorpaHHUKH M TeJa BPalleHHsI

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COACPKAHHE

11.IIpumepsl cumMmeTpuii B podeccuu

12.CuMmMeTpus B IPHPOJIE, apXUTEKTypeE, TEXHHUKE, B OBITY

13.CuMMeTpus B IPHPOJIE, apXUTEKTYpE, TEXHUKE, B OBITY

14.Konyc, ero cocrasisitonye. CeyeHue KoHyca

CamocTosiTe/IbHAsA padoTa (MHAUBUAYAJIbHbIE POEKTHI)

BN NN




Paznen 8. IlepBoobGpa3znasn
(ynkuuu, ee npumMenenne

Conep:xanne yueOHOT0 MaTepHuaJia

3ajaya O BOCCTAaHOBJIEHHMHM 3aKOHAa [BM)KEHUS 110 M3BECTHOW ckopoctu. IlonsaTue
uHTerpupoBanus. O3HAKOMIICHUE C IOHATHEM HHTETpalia U IepBOOOPa3HOM A1 PyHKIUU
y=f(x). Pemienue 3amay Ha CBs3bp NMEpPBOOOPA3HON M €€ TPOHM3BOIHON, BBHIYHCICHUE
nepBooOpasHoit mnst  gaHHOW  (QyHKumu. Tabmuma ¢GopMyn Ansd  HaXOXKICHUS
nepBooOpasHbIX. V3yueHne npaBuia BEIYUCICHHS [1€PBOOOpa3HON. 3a1auu, IPUBOSIIUE
K TOHATHUIO ONPEAEIEHHOI0 MHTErpajga — O BBIYMCIEHUHU IUIOLIAIU KPHUBOJIMHEHHOM
Tpamenuu, O IepeMelleHud TOouykd. [loHATHE  OmpeAenéHHOro  WHTErpana.
leomerpuyeckuid M QuU3MYECKHH CMBICH OMpeAeNieHHOro uHrerpana. @dopmyna
Hrrotona— Jle#Oruma. [oHsTHE HeonpeqeIeHHOTO HHTerpana. [ eoMeTpHIecKHii CMBICT
OIpeseNeHHOro uHTerpana. ['eoMeTpuyeckuil CMBICH OINpPE/eNIEHHOI0 HMHTerpana.
®opmyna Herotona - JleiiOnuna. Pemienue 3amau Ha IpUMEHEHHE HMHTeTpaja JUis
BBIYHCIIEHHS (U3MUYECKUX BeNMWUuH M Iutomaneid. [lepsooOpasnas ¢yukuuu. [Tpasuna
HaXO0XJIeHUs MepBooOpasHbIX. Ee npuMeHeHwue.

14

TeopeTnllecmle 3aHATHA

1.ITepooOpa3nas GpyHkIwn. [IpaBuia HaX0XKICHHS IIEPBOOOPA3HBIX

2 IToustue HCOIIPCACICHHOT'O 1 ONPEACIICHHOIO MHTCrpajia

3.ITnowmanp kpuBosMHelHOW Tpaneunu. ®opmyna Hetotona — JleiiOnuma

4.I'eoMeTpHUUECKU CMBICI ONPEEIIEHHOTO HHTETpaia

IIpakTH4eckne 3aHATHSA

ITpodeccnonabHO-OPHEHTHPOBAHHOE COIEPIKAHME

N | DN Nfee

1.I'eomeTpudeckuii cMbIcit onpeneneHHoro unrerpana. @opmyna HetotoHa - JleitOHuMIA.

2.Pemienne 3a1a4 Ha MPUMEHEHUE WHTETPaja JJsl BEIYHCICHHS (PH3UYECKIX BEITHIHH H
IO ICH

3.KoutpoabHas padora Ne7.
IlepBooGpa3nas pyHKIMH, ee MPUMeHeHHE

CamocTosTenbHas padora(HII)

Coaep:xanue yueOHOro MaTepuaia
TToHsTHE KOPHS N-0if CTEIIEHH 3 AeicTBHTeIbHOrO uncia. dynkmus y=V(n&x) ux
cBoiicTa U rpaduku. CBOWCTBa KOPHS n-0i creneHu. .IlpeoOpazoBanus

14




Pa3znen 9. Crenenu u
kopHU. CTeneHHast
ynkumsa

UPPAMOHANBHBIX BhIpakeHu . [IoOHATHE CTeNIeHN C JTIOOBIM PallHOHAIBHBIM
nokazaresnem. CteneHHble (YHKIUH, UX CBOWCTBA U rpaduKu. PaBHOCHILHOCTD
HppalMOHANbHBIX YpaBHEHUH M HEpaBEeHCTB. MeTo/bl HX penieHus. Pemenne
UPPALMOHANBHBIX YPAaBHEHHH 1 HEPaBEHCTB

TeopeTnyeckne 3aHATHS

1.CrenenHast GyHKIMS, €€ CBOUCTBA

2.CBOJCTBa CTEIICHH C palOHAJIbHBIM 1 I[eﬁCTBPITeJH:-HLIM IIoKa3aTCIsIMHU

NN |~

IIpakTHYecKHe 3aHATHSA

1.IlonsiTHE KOpHS N-O CTETEHN U3 AEUCTBUTEIBHOTO yncia. OyHKIMH y:\/(n&x) ux
cBoiicTBa u rpaduku. CBOHWCTBa KOPHS N-0if CTENEeHN

2.IIpeoOpa3oBaHKe UPPALMOHAIBLHBIX BHIPAKEHHH

[\

3.Pemenne uppaimoHaabHBIX YpaBHEHUN 1 HEPABEHCTB

[\

4.PaBHOCHJIBHOCTH UPPALIMOHATIFHBIX YPaBHEHUN U HEPABEHCTB. METOIbI X pEIICHHUS.

Pemienue uppanyoHalbHbIX YPaBHEHHUH 1 HEPABEHCTB

5.KontpoasHas paGora Ne§.
Crenenn u kopuu. CteneHHasi QyHKIMS.

CamocTosiTeabHas padota(HID)

Paznen 10. IToka3areabHasi
bynknus

Conep:xkanue y4eGHOTo MaTepHaJa

CreneHb ¢ IPOU3BOJIBHBIM JEHCTBUTENBHBIM MOKa3aTeneM. OnpeseneHue
MoKa3areNbHOM (YHKIIUH, €€ CBOICTBa U rpauK. 3HAKOMCTBO C IPUMEHEHHEM
rokasaresbHON (QyHKIUH. PeleHne nokasarebHbIX YpaBHEHUH (YHKIIMOHAIBHO-
rpaduueckuM MeTonoM. Pemenne nokazaTeabHBIX ypaBHEHUI METOIOM YpaBHUBaHUS
MoKa3zareseil, MeToJJOM BBEICHHSI HOBOIl EpEeMEHHOM, () YHKIIHOHATEHO-TPadHISCKUM
MeTooM. PerieHne nokasaresbHbIX HEpaBeHCTB. PelleHne cucteM nokaszaTeabHbIX
YPaBHEHHMI.

14

TeopeTn'lecmle 3aHATUA

1.IToxazarenpHast HYHKINS, €e CBOMCTBA.

2 .Pemenue nokasaTelbHBIX ypaBHeHI/Iﬁ 1 HCPAaBCHCTB.

NN &

HpaKTl/I'leCKPle 3aAHATUA

1.Ctenenp ¢ MpOU3BOJIbHEIM JEHCTBUTEIBHBIM MOKa3aTeneM. OnpeneneHue
MoKa3aTenbHON (QYHKIHH, ee CBOWCTBa U Tpad K. Pemenne noka3arenbHbIX
ypaBHEHHH (YHKIIHOHAILHO-TPA(QUIECKUM METOJIOM.




2.Pemienue nokasarenbHbIX YpaBHEHUH METOJIOM YpaBHUBAHHSI MTOKa3aTesnel, MeToJ0M
BBE/ICHHSI HOBOH IepeMeHHOH, PyHKIIHMOHANBHO-TPadHIECKUM METOIOM.

3.PenieHne moka3aTeaIbHbIX HCPAaBCHCTB

[\

4.CHucTeMBI TOKa3aTeIIbHBIX ypaBHeHI/Iﬁ

[\

5.KoutpoasHas paGora Ne
Iloxa3aTeabHas GyHKIUsI

CamocTosiTeabHas padora(HII)

Pazgen 11.
Jlorapudgmsel.
Jlorapugmuyeckas
bynknus

Conep:xkanue y4eGHOTo MaTepHaJa

Jlorapudm umcna. JlecATHIHbINA 1 HATYPATBHBIN JT0rapHbMBbI, HHCIO e.Cpolictea
norapudmoB. Omneparus orapudmupoBanus. Jlorapudmudeckas QyHKIUS U ee
cBoiictBa. [Tonstue norapupmuueckoro ypapaenus. Onepanus NoTeHIUpoBanus. Tpu
OCHOBHBIX METOJIa PEIICHUS JTOTapU(PMUUSCKIX YPaBHEHHH: (PyHKIIMOHATIBHO-
rpapMueCcKHii, METO.I TIOTCHIIUPOBAHMUS, METOJ] BBEJICHNSI HOBOW NEPEMEHHOM.
Jlorapudmuueckne HepaBeHCTBA. AJITOPUTM PELICHUS! CUCTEMbI ypaBHEHUH.
PaBHOCMIIBHOCTB JIOTapUPMHUYECKUX YpaBHEHUH 1 HepaBeHCTB. [IpumeHenne
norapudma. Jlorapupmuueckas cupaiis B npupojie. Ee Maremarnueckue CBOHCTBA,

TeopeTndeckne 3aHATHS

1.Jlorapudwm uncina. JlecITHUHBIA ¥ HATYPAJIBHBIH JOTapU(MBI, YUCIIO €

2.Jlorapudmudeckas GyHKIHS U €€ CBOUCTBA

3.Pemrenue norapu)MHUUECKUX ypaBHEHUI U HEPABEHCTB.

NN [N

IIpakTHYecKHe 3aHATHSA

o
(=]

1.Jlorapudm uncina. JlecITHUHBIA ¥ HATYPAJIBHBIH JIOTApU(MBI, YUCIIO €

2.CgoiicTBa norapumos. Oneparms JorapupMAPOBAHUL.

3.Cpoiicrsa norapudmoBs. Oneparius JorapuGMUpoOBaHHs.

4 Jlorapudmudeckas QyHKIHS U €€ CBOUCTBA

5.Penrenuie norapu)MHUUECKUX ypaBHEHUI Pa3INYHBIMH METOHAMH.

6.Penienue norapupMuuecKue HepaBeHCTB.

7.ANTOPUTM pEIICHUs] CUCTEMBbl YpaBHEHHWH. PaBHOCHIBHOCTH JIOTapHU(PMUUYECKUX
YpaBHEHHU U HEPABEHCTB

NN N N

IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE CO/ICPKAHHE

8.Ilpumenenue norapudpma. Jlorapudmuueckas cnumpanb B npupope. Ee
MaTeMaTHYECKUe CBOHCTRA.

9.KonTpoJibHast padota Nel(

| - = {no6asneuo npuMeuanue ([o1]):




Jlorapudgmuueckas GpyHKIUS.

CamocTosiTeabHas padora(HII)

I

Paznen 12.
MHuozkecTBa. DjIeMEHTbI
Teopuu rpagos

Coaep:xanue yueOHOro MaTepuaa

[TonsTne mHoxecTBa. [TonmuokecTBO. Onepanuu ¢ MEHOKecTBaMu. Onepanuu ¢
MHOXecTBaMH. PemieHne npukinaaHeix 3aaad. [lonsrue rpada. CBsi3HbIi rpad, aepeBo,
LMK Ipad) Ha MIIOCKOCTH.

TeopeTn'lecmle 3aHATUA

(]

1.MuoxectBa. [TogmuoxecTBo. Oneparyy ¢ MHO>KECTBaMH.

[\

IIpakTHYecKHe 3aHATHSA

IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE CO/IeP:KaAHHE

I.OHepaHI/II/I ¢ MHOXecTBaMu. Perienue NPUKIaJHBIX 3a4a4

2.INonsTue rpada. Cesa3HbI rpad, qepeBo, MUKI Tpad Ha IIIOCKOCTH

[\

3.KoutpoasHas padora Nell.
Mmuo:xectBa, 'padbl 1 MX IPHMEHEHHE.

Paznen 13. DiemeHTHI
KOMOMHATOPHMKH,
CTATHCTUKH M TEOPUHU
BEPOSATHOCTEH

Copaep:xanue yueOHOro MaTepuaia

[lepecranoBku, paszMerieHus, couetanust. COBMECTHbIE 1 HECOBMECTHBIE COOBITHSL.
TeopeMbl 0 BEpOSITHOCTH CYMMBI COOBITHI. Y CIIOBHAs! BEPOSTHOCTh. 3aBUCHMBIC U
HE3aBHUCHMBIE COOBITHS. TEOpeMBI 0 BEpOSATHOCTH MPOU3BEACHHS COOBITHH.
OTHOCHTENbHAs YacTOTa COOBITHSA, CBOMCTBO e yCTOHUnBOCTH. CTaTHCTHYECKOE
ornpeneneHre BepossTHOCTH. OIleHKa BEPOSTHOCTH COOBITHS. Buibl ciryuaitHbIx
BennuuH. OrpenesieHne JUCKPETHON CITy4aifHOM BeIMYMHBL. 3aKOH pacipeaeIeHus
JIMCKPETHOM ciyyaiiHoi BennuuHbl. Ee uncioBsle xapakrepuctuky. BapuarmoHHsIit
paa. Ionuron yactot u rucrorpamma. CTaTUCTHYECKHE XapaKTEPUCTUKH psisia
HaOJr0IaeMbIX JaHHBIX. [lepBuyHas 00paboTKa CTAaTUCTHYECKHUX JIAHHBIX.
I'paduueckoe ux npencrasiaenue. HaxoxaeHne cpetHiX XapaKTepUCTHK,
HaOJII0AaeMbIX JaHHBIX.

14

TeopeTn'lecmle 3aAHATUA

1.0OcHOBHBIE MOHSTHSI KOMOMHATOPHUKH. [lepecTaHOBKH, pa3MElICHHUs, COUCTAHUSI.

2.Co0bITHE, BepOSTHOCTD COOBITHs. ClI0)KEHUE U YMHOXKECHUE BEPOSTHOCTEH

3. JluckpertHas ciydaiiHasi BeJIMYMHA, 3aKOH €€ pacipeeeHus

43agaun MaTeMmaThdyecko craTUCTUKH. Bapuarmmonnsiii psa. [lommron wactor u
ructorpamma. CTaTUCTHYECKHE XapaKTePUCTUKH psiia HAOMOIaeMbIX TAHHBIX

NN

HpaKTl/I'leCKPle 3aHATUA




ITpo¢eccnoHaTbHO-OPHEHTHPOBAHHOE CO/IEP/KAHME

1.BepositHOCTE B TIpodpeccHOHANBHBIX 3amadax. OTHOCHTENbHAs 4YacToTa COOBITHS,
CBOMCTBO ee ycToiumBocTH. CTaTucTHYecKoe ompenerneHne BeposTHocTH. OueHka
BEPOSITHOCTH COOBITHS

2.Cocrapnenne TabiMil WM JIUMarpaMM Ha npaktuke. [lepBuunas o0OpaboTka
CTaTHUCTHYECCKUX JAHHBIX. [ padudyeckoe MX MpeacTaBieHHe. HaxoxxaeHue cpeaHux
XapaKTePHCTHK, HAOI01aEMbIX JaHHBIX.

3.KonTtpobHast padoTa Nel2
JjieMeHTbl KOMOUHATOPHKH, CTATHCTHKH H TEOPHH BePOSITHOCTEIN.

CamocrosTensnas padora(HIl)

Paznen 14. YpaBHeHus u
HEpaBeHCTBA

Coaep:xanue yueOHOro MaTepuaia

PaBHOCMIIBHOCTB YpaBHeHUH 1 HepaBeHCTB. Onpeneneuus. OCHOBHBIE TEOPEMBI
PABHOCHIIBHBIX IIEPEX0/Iax B ypaBHEHUSX U HepaBeHCTBax. OOIIHe METOIbI peLIeHHs
YpaBHEHHUH: IIepexo/] OT PaBeHCTBA (PYHKIUH K paBEHCTBY apTryMEHTOB JUIS
MOHOTOHHBIX (DYHKIIMA, METOJI pa3JI0’KEeHHUs] HA MHOXKUTEJIH, METOJ BBEICHUSI HOBOI
MepEMEHHOM, PYHKIIHOHAIBHO-Tpaduueckuit Mero . OOLIHe METOIbI PELICHUS
HEpaBEHCTB: IIepeX0/l OT CPABHEHUs 3HAYeHU I (PyHKIMN K CPAaBHEHUIO 3HAUCHUN
apryMEHTOB JUIS1 MOHOTOHHBIX (DYHKLMH, METOX MHTEPBAJIOB, (PyHKIHOHATILHO-
rpadudeckuii meToa. I'padudeckuii MeTo ] pelieHHsT ypaBHEHUH 1 HEPaBEHCTB.
Ornpenenenue Moxyis. PackpeiTie Moayns no onpenenenuto. [Ipocreiimume ypaBHeHust
Y HEpaBEHCTBa ¢ MoayJieM. [IpuMeHeHne paBHOCHIIBHBIX IIEPEXO/I0B B ONPEIEICHHBIX
TUTIAX YPaBHEHUH U HEPaBEHCTB ¢ MOIyJieM. 3HAKOMCTBO ¢ mapameTpoM. [IpocTeiimne
YpaBHEHHS M HEPABEHCTBA C IapaMeTpoM. PerieHre TeKCTOBBIX 3a1a4
npo¢eCCUOHANBLHOTO cojiepkanust. OOIe METOIbI pelliCHUs ypaBHEHUH. Y paBHEHUS
Y HEPABEHCTBA C MOAYJIEM H C ITapaMeTpaMH.

24

TeopeTn'lecmle 3aAHATUA

l.ypaBHeHI/Iﬂ 1 HCPABCHCTBA C MOAYJIEM.

2.YpaBHEHHsI U HEPABEHCTBA C MapaMeTpaMu

[\SRN SN

IIpakTHYecKHe 3aHATHHA

[
(=}

1.PaBHOCHIILHOCTB YpaBHEHUH 1 HepaBeHCTB. OOIINE METOIbl PEIICHHS

2.I'paduaecknii METOJ pelIeHUs ypaBHEHHIL.

3.I'paduueckuii MeTo pelIcHNUs ypaBHEHUIT H HEPaBSHCTB

NN




4.0mnpenenenne moxyna. Packpeitue Moayns 1o ompeneneHuro. IIpocreiimme 2
YpaBHEHHS M HepaBeHCTBA ¢ MoayieM. [IpuMeHeHHe PaBHOCHIBHBIX IEPEXOJO0B B
OIpeieNIeHHBIX THIIAX YPaBHEHUI U HEPABEHCTB C MOIyJIeM
5.3HakoMcTBO ¢ mapameTpoM. IlpocTeiinne ypaBHeHHs U HEpAaBEHCTBA C MAPaMETPOM 2
6.3HaKoMcTBO ¢ mapameTpoM. IIpocTeiinne ypaBHeHNs U HEPABEHCTBA C TAPaMETPOM 2
IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE CO/IePKaHHE
7.PenieHne TEKCTOBBIX 3a71a4 MPO(HECCHOHAIBHOTO COJIEPKAHUS 2
8.Pemienne TeKCTOBBIX 3a71a4 MPO(ECCHOHAIBHOTO COJIEPKAHUS 2
9.Pemienue TEKCTOBBIX 3a]1a4 IPO(eCCHOHATIBHOTO COIepKaHUs 2
10.00mme MeTOAbI pelIeHHs YpaBHEHHH. Y paBHEHUs W HEPABEHCTBA C MOIYJIEM H C 2
napaMeTpaMu.
IIpomesxyTounas Jk3aMeH B1-0M U 2-0M ceMecTpe 22
aTTecTanms
Hroro 340
TeopeTHYecKHe 102
3 200
CamocTosiTe1bHas padora (MUII) 16
IIpomexyTouHas aTTecTanus 22

JIyist XapaKTepUCTHKH YPOBHS 0CBOCHHUs y4eOHOro MaTepHaJia MCNOJIb3YIOTCSl cledyIonue 0003HAYeHU :

1 - o3HaKOMHUTeJIbHBIH (Y3HaBaHHE PaHee H3YYeHHBIX 00bEeKTOB, CBOICTB);

2 - penpoayKTHBHBIIi (BbINOIHEHHE AeATETLHOCTH 10 00pa3ly, HHCTPYKIMH WM MO/ PYKOBOJACTBOM);

3 - IpPOAYKTHBHBII (IIJITAHHPOBAHHE U CAMOCTOSITe/IbHOE BBINOJIHEHHE JesITeJIbHOCTH, pellleHne NPo0IeMHbIX 3a/1a4).




3. YCJAOBHUS PEAJUZALIMU TPOTPAMMBI YUEBHOW JTUCIHATITUHBI
C00.02.01 MATEMATHKA

3.1. TpeOoBaHUsI K MATEePHAILHO-TEXHHYECKOMY 00ecIedeHHI0

Peanmmzanus  y4eOHOM  OUCHMIUIMHBI —TpeOyeT Hamuuusi y4eOHOro KaOHHeTa
MaTeMaTHYECKUX THCIUIUINH.

Oo0opynoBaHue y4eOHOro KaduHeTa:

- HaJIsIHbIe TOCOOHS (KOMIUIEKTHI Y4eOHBIX TaOJHLI, TJIAKaTOB, IIOPTPETOB BBIIAIOLINXCS
y4EHBIX-MaTeMaTUKOB, MOJIEIH U JP.);

- CHELHAIN3UPOBAHHOE MIPEIMETHOE OCHAIIICHHUE;

- TEeXHUYECKHH CPEACTBa O0OYUYCHUS U OPTTEXHUKA;

- -cpeactBa  MH(OPMAIMOHHO-KOMMYHHMKAIIHOHHBIX ~ TEXHOJOTMH M ayauo -
BHUJICOMATEPHAIIBL;

- CIIPaBOYHUKH, METOIHYECKHE OCOOHS, ClIeLHAIbHAs JINTEPATYpa.

Harasianble nocoous:

1. TpuroHOMeTpHYECcKasi OKPYKHOCTb.

2. Tabiuia npou3BOIHBIX.

3. Tabiuia MHTErpasoB.

4. JlepeBsiHHbBIC, METAININIECKUE FEOMETPHYCCKUE (PUTYPBIL.

3.2. UadopmannoHHoe obecrieueHne 00yYeHUs
Ilepeyennb yueOHBIX N31aHUI OCHOBHOI U JOTOJTHUTEIbHOI JuTEepaTypbl, UHTEpHET-

pecypcoB
OCHOBHBIE HCTOYHHUKH:
1 Bammako, M.M. Martematrka [DneKTpoHHBIH pecypc]: yueOHuK / Bammakos

M.M. - MockBa: KuoPyc, 2019. - 394 c. - 3BC «BOOK.RU» - Pexum pgocryma:
https://book.ru/book/929528

2 JanasH, A.A. Matemaruka [ DneKTpoHHBIH pecype]: yueOnux / A.A. lanass. - M.
dopym, 2018, - 544 c¢. - DOBC «Znanium.com» - Pexum  gocryma:
http://znanium.com/catalog/product/967862

JlonoMHNUTEbHBIC HCTOYHUKH:

1. Maremaruka [DnekTpoHHBIH pecypc]: yueoHoe nocodue / H.b. Kapbaunnckas [n
np.]. - M.: Poccuiickuii rocynapcTBeHHBIH yHUBepcuter npaBocyaus, 2015. - 342 c. - OBC
«IPRbooks» - Pexxum nocryna: http://www.iprbookshop.ru/49604.html

2. Marematuka B mpumepax u 3amadax. Y. 1 [DnekTpoHHBIH pecypc]: yueOHOe
nocobue / JL.U. Maiicens [u np.]. - Munck: Beiiiias mkona, 2014. - 359 c. - 95C «IPRbooks»
- Pexxum noctyna: http://www.iprbookshop.ru/35494. html

3. MaremaTtuka B mpuMepax u 3amadax. Y. 2 [DiekTpoHHbIH pecypc]: yueOHOe
nocobue / JL.LU. Maiicens [u np.]. - Munck: Beiiiias mkona, 2014. - 431 c. - 95C «IPRbooks»
- Pexum noctyna: http://www.iprbookshop.ru/35495 html

HurepHeT-pecypcesl:

1. ru.wikipedia.org/wiki/MmatemaTika - JlaHHBIA cafiT 1OKa3bIBAET TEOPHIO B
COBOKYITHOCTH M 00pa3yeT MaTeMaTHYeCKylo MOJIeNb HCCIIeyeMoro oobemMa.

2. allmatematika.ru.; bumath.net - DnemeHTapHas MaTeMaTHKa WHTEPHET MIKOI. Bce
paszensl MaTeMaTHKK CpeaHei mKoibl: Teopus u pemeHus..

3. www.fcior.edu.ru (MubopMaImoHHbIe, TPEHUPOBOYHEIE X KOHTPOIBHBIC MATEPHAIBI).

4. www.school-collection.edu.ru (Enunas komnekuuu uuppPOBBIX 00pa30BaTEIbHBIX

pecypcos).

3.3. CamocTosiTeTbHAsI padoTa 00y4al0IUXCs
CamocTosTenbHas pabora o0yqaromuxcsi B BUAE MHAUBUIYaIbHOTO MPOCKTa BO BTOPOM
cemMecrpe.



IIpuMepHbIe TeMbl HHAMBUIYAIbHBIX IPOEKTOB

. HenpepsiBHEIE 1p00OH.

. IIpuMeHeHne CIOKHBIX MIPOLEHTOB B SKOHOMHYECKUX PACUCTaX.
. ITapannensHOe MPOEKTUPOBAHHE.

CpenHre 3Ha4eHUS U UX IPUMECHEHNE B CTATUCTHKE.
BexropHoe 3a/1aHHe NPsIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.
CroxeHne rapMOHHYECKUX KoJIeOaHui.

I'paduueckoe perieHre ypaBHEHUH 1 HEPaBEHCTB.

. IIpaBuyIbHBIE U ONTYNPABUIbHBIC MHOTOI DAHHHKH.

. Konnueckue ceueHns u uX NpUMEHEHUE B TEXHHKE.

10. Ilonstue quddepeHnnana u ero IPUIOKEHU.

11. Cxembl NOBTOPHBIX UCTIbITaHUH bepHymu.

12. UccnenoBanue ypaBHEHHUH U HEPABEHCTB C apaMETPOM.

0PN LW



4. KOHTPOJIb M OIIEHKA PE3YJBbTATOB OCBOEHHWS YYEBHOM

JUCUIUTINHBI

C00.02.01 MATEMATHKA

Pe3yabTaThl 06y4eHust

Kpurepuu oneHkn

MeToabl OLIEHKH

®opMupyeMble YMEHHSI:

- BBIIIOJIHATH apm’pMemquKHe
ICUCTBHS  HaJ qyuciiaMyd, codeTras
YCTHBIE U  NMUCBMCHHBIC  IIPUEMBI;

HaXOAUTh TNPHOIMIKCHHbIC 3HAYCHUS
BEJMYUH U TOTPEIIHOCTH BBIYMCICHUI
(abcomroTHast W OTHOCHUTEIbHAsA),
CPaBHUBATH YHCIIOBBIC BHIPAIKCHHUS;

- HAXOIMTh 3HAYEHHsI KOPHs, CTEIICHH,

norapm’pMa, TPUTOHOMETPUYECKUX
BI)Ipa)KeHI/Iﬁ Ha OCHOBE OIIPEACICHUA,
HUCTIONB3yA pu HGO6XO,III/IMOCTI/I

MHCTPYMCHTAJIHBIC CpencTBa;
HOJIb30BATHCSI IPUOMKEHHON OLICHKOM
HPH MPAKTHYECKUX PacyeTax;

- BBINOJIHATh npeobpa3oBaHus
BBIDOKCHHIl, TpUMeEHsS  (HOPMYIIBL,
CBsI3aHHBIC CO CBOWCTBAMH CTCICHEH,
Jorapu(pMoB,  TPUTOHOMETPUYECKHX
(dhyHKUWI;

- HCIOIb30BaTh  IPHOOPETECHHBIC
3HAHUS W YMEHHS B TPAKTHICCKON
JeATeNbHOCTH U IOBCETHEBHOM KU3HU:
JUTSL IPAKTHYECKUX PACcYETOB 110
thopmynam, BKItodast GopMybl,
coieprKalliie CTCICHH, PAIHKAaIIbI,
Jorapu(Mbl ¥ TPUTOHOMETPHYCCKHE
(bYHKLMH, HCIIOB3YS IIPH
HEOOXOIMMOCTH CIIPaBOYHBIE
MaTepHUalbl U IPOCTEHIINE
BBIYHCIIUTEIBHBIC YCTPOHCTBA

OneHKa «OTJIMYHO» BBICTABILSIETCS
oOyyaromemycs, €CJii OH TIIyOOKO
U TPOYHO YCBOWJI MPOrPaMMHBII
Martepuai Kypca, HCUEpIIBIBAIOIIE,
IOCJICI0BATENBHO, YeTKO U
JIOTHYECKH CTPOHHO €ro U3Naraer,
YMEET TECHO yBSA3BIBATH TCOPHIO C
IIPAKTHKOH, cBOOOIHO
crpaBisieTcss € 3ajadaMH  u
BOIIPOCAaMH, HE 3aTPyAHSETICS C
OTBETaMHM MPH BHIOM3MECHEHHH

SaﬂaHI/Iﬁ, IpaBUJIBHO
000CHOBBIBACT IIPUHATBIC
peuicHus, BJIaIcCT
Pa3HOCTOPOHHHMMHU HAaBBIKAMU U
npueMamMu BBIITIOJTHCHU A

MPaKTHYECKUX 3a/1a4;
OIICHKA «XOPOIIO» BBICTABIISIETCS
00y4aroImeMycsi, eClii OH TBEPIO
3HaeT Marepuai Kypca, rpaMOTHO
U 10 CYyIIECTBY W3JIaraer ero, He
JOITyCKast CYLIECTBEHHbIX
HETOYHOCTEH B OTBETE Ha BOIIPOC,
MPaBUIBHO MPHMEHSIET
TEOPETHYECKUE MONOKEHUS TIPU
PCIICHUH TPAKTHYECKUX BOIPOCOB
W 3ajad4, BIageeT HeOOXOMMMBIMU

HaBBbIKaMH nu nmpueMamMu ux
BBIIIOJIHCHU A,
OIICHKa «YHOBJICTBOPUTEIILHO»

BBICTABJIACTCA 06yt1a}01.ueMyc;{,
€CJIK OH HUMCECT 3HAHHUA TOJIBKO
OCHOBHOI'O Mare€puajia, HO HE
ycBouin €ro ):[eTaneﬁ, JIOITYCKaeT

HETOYHOCTH, HEJJOCTATOYHO
IPaBUIIBHBIC (hopMyIHpOBKHY,
HapyIICHUs JIOTHYECKOH
10CJIEI0BATEIHOCTH B
U3JI0KEHUH IPOrpaMMHOTO
Marepuala, UCIIBITHIBAET

3aTPyJHEHUs MpPU BBINOJHEHUN
MIPAKTUYECKUX 3a/1aY;

OIIEHKA «HEYIOBJICTBOPUTEIHHO
BBICTABJICTCS 00yJaIoIeMycs,

KOTOPBIH HE 3HACT 3HAYUTEINbHON

-BBIIIOJTHEHUE
WHIUBUYaTbHBIX
3aJIaHUI;
-yCTHBIN u
MUCHEMEHHBIN
orpoc;

-IIpOBEpKa
KOHCITIEKTa,

- TECTUPOBAHNUE;

- BBITIOJTHEHHE
3a4€THBIX paboT.




YacTH IPOrpaMMHOr0 MaTepHana,
JIOITYCKAeT CYILIECTBEHHBIE
OLIMOKH, HEYBEPEHHO, C
GOMNBIINMY 3aTPyTHCHUAMA
PpeIacT MPaKTUICCKUE 3a1a4U NI
HE COPaBIACTCA C HUMU
CaMOCTOSITEIIBHO.

DYHKIHH U TpaduKu

®DopMupyemMble YMEHHSI:

- BBIUMCIIATH 3HA4YCHHE QYHKIHMH I10
3aJ]aHHOMY 3HAYCHUIO apryMEHTa MpU
Pa3NUYHBIX crocobax 3a/1aHuUs
¢dhyHKINY,

- ONpeAensITh OCHOBHBIC CBOWCTBa
YHCIOBBIX (YHKIUi, WUTFOCTPUPOBAThH
UX Ha rpadukax;

- cTpouth TpaQUKM  H3YYEHHBIX
GbyHKIHI, MILTIOCTPHPOBAThH o
rpadpuKy CBOHCTBA  JJIEMEHTApPHBIX
¢byHKIH;

-HCIIONB30BaTh IOHATHE (QYHKIUH IS
OIMHMCaHMs U AaHall3a 3aBUCUMOCTEH
BEJIUYHH;

HCIIONB30BATh MIPHOOPETCHHBIC 3HAHUS
u yMEHHUs B MIPaKTHYECKOH
JeATENbHOCTH M TIOBCEJHEBHOM JKM3HU:
JUISL OIIMCAHHUSA C OMOIIBIO (DYHKITHI
pa3IMYHBIX 3aBUCUMOCTEH,
MIPeCTaBICHUS X IpadUdecKy,
HHTEpIIpeTanuy rpaduKoB

OHCHKa «OTJIMYHO» BBICTABJIICTCA
o0yJaromeMycs, eclu OH ITyOoKo
U IPOYHO YCBOMJI IPOrpaMMHBbIN
MaTepuall Kypca, UCUCPIIBIBAIOIIE,
HOCJIC/I0BATENBHO, ~ 4YETKO |
JIOTHYECKH CTPOHHO €ro M3jaraer,
YMEET TECHO YBSI3bIBATH TEOPHIO C
HPaKTHKOM, cBOOOIHO
COpaBIACTCA C 3aga4dyaMu n
BOpoCaMH, HE 3aTPYAHACTCA C
OTBE€TaMU TMpU BUJOU3MCHCHUU

3aaHUH, TIPaBUIBHO
00O0CHOBEIBAET TIPUHATHIE
peleHus, BIIaJICET
Pa3HOCTOPOHHUMH HaBBIKAMH U
rpreMaMu BBITIOJTHEHHS

MIPAKTUYECKHX 3a/1a4;
OIIEHKA «XOpOIIO» BBICTABISETCS
0o0y4aromemMycsi, ecJid OH TBEpJO
3HAeT Marepuai Kypca, IpaMOTHO
1 TIO CYIIECTBY M3JIaraer ero, He
JIOITyCKast CYyIIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIMPOC,
MIPaBUIIBHO MIPUMEHSET
TEOPETUYECKUE MOJIOXKEHUS MpU
pelIeHUH TPAKTHYECKHX BOIIPOCOB
W 337124, BJIajieeT HEOOXOAMMBIMU

HaBBbIKaMH nu nmpueMamMu ux
BBIITOJIHCHU A,
OLICHKa «YIOBJIETBOPUTEILHO»

BBICTABJIICTCSL  OOydaromemycs,
€CIM OH HMMEET 3HAHUSI TOJIBKO
OCHOBHOTO MaTepuaia, HO He
YCBOMJI €ro JeTalield, JOIyCcKaeT

HETOYHOCTH, HEIOCTATOYHO
MPaBUIIbHBIC ($hopMyITHPOBKH,
HapyLICHUS JIOTHYECKOU
[OCJICI0BATEbHOCTH B
U3JI0KEHUH MPOrpPaMMHOTO
Marepuana, HCIIBITHIBACT

-BBIIIOJTHCHUE
HMHIUBHIYaIbHBIX
3aaHui

-YCTHBIH u
MUCHEMEHHBIN
orpoc

-IpoBepKa
KOHCITEKTa

- TECTUPOBAHNUE;

- BBITIOJIHCHHE
3a4€THBIX PadoT.




3aTPYAHEHUS! TPU  BBINOJHEHUU
MPAKTUYECKHX 3a/1a4;

OIIEHKA «HEYIOBJIETBOPUTEIHHO
BBICTABJIACTCS 00yJaIOIEeMycsl,
KOTOPBIN HE 3HACT 3HAYUTEIbHON
YacTH MPOTPAaMMHOI0 MaTepHaia,
JIOIYCKAeT CYIECTBEHHbIE
OLIMOKH, HEYBEPEHHO, C
OOJIBIIMMU 3aTPYAHEHUSAMU
pelaeT NpakTHUeCKue 3a1a4u WIn
HE CIPAaBIIIETCs ¢ HUMH
CaMOCTOSITEBHO.

Hauaja MaTeMaTH4eCcKOro aHaJn3a

DopmupyeMble YMEHH:

- HaXOJUTh MPOM3BOIHBIC
JNIEMEHTAPHBIX QYHKIIHUIL;
- HCIONb30BaTh IPOU3BOJHYIO UL

HU3y4eHUs  CBOHcTB  QyHKmui U
MIOCTPOCHUS TPa(UKOB;

- TPUMEHATh IPOU3BOJHYIO UL
MIPOBEIEHUS IPHOIIKEHHBIX
BBIYUCIICHUH, pemarb 3a1aun
MIPUKIIAJHOTO XapakTepa Ha
HaXOXKJICHHE HanOONBIIEr0 u

HAMMEHBILETO 3HAYCHHUS;
- BBIYUCIIATH B MPOCTEHIIMX CITydasx
IUIONIAZN U OOBEMBI C HCTIOIB30BaHIEM
ONPEICIICHHOTO HHTEerpaa;
HCIOJIb30BaTh NPHOOPETCHHBIC 3HAHUS
" YMEHHS B MIPaKTHYECKOM
NEATEbHOCTU U TTOBCEIHCBHOM KU3HU
UL

pelIeHHs MPUKIAAHBIX 3a1ad, B TOM
YHCIEC COLHATBHO-DKOHOMUYECKHX U
¢usnyecknx, Ha  HauOOIbIIME H
HaMMEHBIIUE 3HAYCHUS, Ha
HaXOXJCHUE CKOPOCTH H YCKOPCHHSI.

OHCHKa «OTJIMYHO» BBICTABIIICTCA
o0yJaromeMycs, eclu OH IITyOoKo
M MPOYHO YCBOMJ MPOrPaMMHBIH
MaTepHall Kypca, HCUEpIIBIBAIOLIE,
[OCJIC/I0BATENBHO, ~ 4YETKO |
JIOTHYECKH CTPOHHO €ro M3jaraer,
YMEET TECHO YBA3BIBATH TCOPUIO C
IPAKTHKOM, cBOOOIHO
COpaBIACTCA C 3aga4gyaMu n
BOIpoCaMH, HE 3aTPYAHACTCA C
OTBE€TaMU TMpPU BUJOU3ZMECHCHUU

3aaHUH, IpaBUJIBHO
000CHOBBIBAECT IIPUHATBIC
peuicHus, BJIaIcCT
PasHOCTOPOHHUMHU HaBbIKaMU U
npueMamMu BBIITIOJTHCHU A

TMPAKTUYICCKUX 3a71a4;

OIICHKa «XOpOIIO» BBICTABJIACTCA
00y4aromeMycsi, eClii OH TBEPIO
3HAET MaTepuay Kypca, rpaMOTHO
U 10 CYyIIECTBY W3JIaraer ero, He
JOITyCKast CYLIECTBEHHbIX
HETOYHOCTEHi B OTBETE Ha BOIIPOC,
[PaBHIILHO OpHUMEHsIET
TECOPETUYCCKUE TMOJIOXKCHUA IIPU
PEUICHNH MTPAKTUYECKUX BOITPOCOB
u 3aJa4, BIaJcCT HGO6XO[[I/IMI>IMI/I

HaBBIKaMH u nmpueMamMu ux
BBIIIOJTHCHUS,
OIICHKa «YHOBJICTBOPUTEIILHO»

BBICTAaBJIICTCS  O0ydaromemycs,
€CIM OH HMMEET 3HAHUS TOJIBKO
OCHOBHOTO Marepuaja, HO He
YCBOMJI €ro jeraieif, IomyckaeTr
HETOYHOCTH, HEIOCTATOYHO
[PaBUJIbHBIC ($hopMyIHPOBKH,

-BBIIIOJIHCHHUC

VHIUBUAYAJIBHBIX

3a7aHui
-YCTHBIN
MMUChbMEHHBIN
orpoc
-IIpOBEPKa
KOHCITEKTa

- TECTUPOBAHNUE;
- BBIIIOJIHEHUE
3a4€THBIX PadoT.

u




HapyLICHUS JIOTHYECKOU
OCJICI0BATEbHOCTH B
U3JI0KEHUH MPOrpaMMHOTO
Mmarepuana, HCIIBITHIBACT

3aTpyJHEHHS MpPU BHITOIHEHUN
MIPAKTUYECKUX 3a/1aY;

OIICHKA «HEYIOBJICTBOPUTEIIHLHO
BBICTaBIISICTCS 00YyYaOLIEeMyCs,
KOTOPBIN HE 3HaeT 3HAYUTEIbHOU
4acTH MPOrPaMMHOr0 MaTepHala,
JIOITyCKAET CYIICCTBEHHBIC
OLIMOKH, HEYBEPEHHO, C
OOJIBILIMU 3aTPYAHEHUSIMU
pelaeT mpakTHYECKHE 3a1a9 HITH
HE CIIPaBIIETCS C HUIMU
CaMOCTOSITEIBHO.

YI) ABHCHHUSA M HEPABCHCTBA

DopMupyemMble YMEHHS:

- pematb paLoHaNbHBIC,
MOKa3aTeNbHbIE,  JIOrapupMUUECKHE,
TPUTOHOMETPHYECKHE ypaBHEHUs,

CBOZSILIUECS K  JIHHCHHBIM u
KBaJpaTHbIM, a TAaKXXC AHAJIOTHYHBIC
HEPaBEHCTBA U CHCTEMBL;

- HUCIONB30BaTh TpaUUecKHil METOx
peLLICHHS YpaBHEHHI U HEPABEHCTB;

- n300pakaTh Ha KOOPAMHATHOH
IUIOCKOCTH ~ PELIEHUs  ypaBHEHHIA,
HEPaBEHCTB M CHCTEM C JByMs
HEU3BECTHBIMU;

- COCTaBJIITh U pEIIaTh ypPaBHEHUS U
HEpaBEHCTBA, CBSI3BIBAOLINE

HEU3BECTHHIC BETMIMHBI B TEKCTOBBIX (B
TOM 4HCIIe TPHUKIAIHBIX) 3a/a4ax.
UCIIOJIB30BATh MPUOOPETEHHBIC 3HAHUS
u YMEHUS B TIPaKTUIECKOH
NIeATENFHOCTH U TIOBCETHEBHOM JKU3HU:

JUIL  TIOCTPOCHUSI M HMCCJICOBAHUS
poCTeH X MaTEMaTHYECKUX
MOJIEIICH.

OHCHKa «OTJIMYHO» BBICTABJIICTCA
o0yJaromeMycs, ecu OH ITyOoKo
U IPOYHO YCBOMJI IPOrpaMMHBbIN
MaTepuall Kypca, UCUCPIIBIBAIOIIE,
II0CJIEA0BATECIIBHO, YCTKO n
JIOTHYECKH CTPOHHO €ro M3jaraer,
YMEET TECHO YBSI3bIBATH TECOPHIO C
HPaKTHKOM, cBO6OIHO
CIIpaBIsCTCS € 3ajayaMd |
BOIpoCaMHU, HE 3aTPYAHACTCA C
OTBE€TaMU TMpPU BUJIOU3ZMECHCHUU

3aJaHUH, TIPaBUIBHO
000CHOBEIBAET TIPUHATHIE
peueHns, BJIaJICET
Pa3HOCTOPOHHUMH HaBBIKAMH U
preMaMu BBITIOJTHEHHS

[PAaKTHYECKUX 3a]a4;
OLIEHKA «XOpOILIO» BBICTABIISIETCS
00y4aroImeMycsi, eClii OH TBEPIO
3HAET MaTepuay Kypca, rpaMOTHO
M IO CYIIECTBY M3JIaraer €ro, He
JoImycKas CYHICCTBEHHBIX
HETOYHOCTEii B OTBETE Ha BOIIPOC,
[PaBHIILHO [pHUMEHsIET
TEOPETHYECKHE IIOJNIOKEHHS TIPH
PELIEHNH [TPAKTUYECKUX BOIIPOCOB
W 3aj1a4, BIajeeT HeOOXOAUMBIMU

HaBBbIKaMH nu nmpueMamMu ux
BBITNIOJIHCHU A,
OIICHKa «YHOBJICTBOPUTEIILHO»

BBICTABJIICTCSL  O0ydaromemycs,
€CIM OH HMMEET 3HAHUS TOJIBKO
OCHOBHOTO MaTepuajia, HO He

-BBINOJHEHNE
HMHIVBHIYaTbHBIX
3aaHui
-YCTHBIH H
TIMCHMEHHBII
onpoc
-IIpoBepKa
KOHCIIEKTa

- TECTUPOBAHMUE;
- BBIIIOJIHEHUE
3a4€THBIX PadoT.




ycBouJI €ro JieTajen, JOITyCKaeT

HETOYHOCTH, HEJ0CTaTOYHO
IIPaBUJIbHBIE (hopMyIHpOBKHY,
HapyLICHUS JIOTMYECKOH
0CJIEI0BATENbHOCTH B
U3J10KEHUH MIPOrpaMMHOTO
Mmarepuaa, UCHBITHIBAET

3aTPYAHEHUS! MPU  BBIIOJHEHHU
MPAKTUYECKHX 3a/1a4;

OLICHKA «HEYIOBJIETBOPHTEILHO»
BBICTABJIACTCS 00yYaloIEeMycs,
KOTOPBIN HE 3HACT 3HAYUTEIbHON
YacTU MPOrpaMMHOr0 MarepHania,
JIOITyCKAEeT CYIIECTBECHHBIE
OLIMOKH, HEYBEPEHHO, C
OOJIBIIMMU 3aTPYAHEHUSAMU
peliaer NpakTHUeCKue 3a1a4u WIn
HE CIPAaBJIISIETCs ¢ HUMH
CaMOCTOSITEIBHO.

Kom0OnHaTopuka, CTATHCTHKA M
Teopusi BEPOSTHOCTH

®opmupyeMble yMEHHU:

- pemarh npocTerIne KOMOMHATOPHBIE
3aJa4d METOJIOM Iepedopa, a Takxke ¢
UCTIOIb30BAHMEM U3BECTHBIX (HOPMYIT;

- BBIUUCIIATH B IPOCTEHINMX CIydasx
BEPOSITHOCTH  COOBITUH Ha OCHOBE
nojicuera yHcia HCXO/JIOB;
UCIIOJIb30BaTh NPUOOPETEHHBIC 3HAHUS
u YMEHUS B MIPaKTUYECKON
JIeSITeNbHOCTH U TIOBCETHEBHOM KU3HU:
JUIS  aHAJIW3a peajbHBIX YHCIOBBIX

JAHHBIX, IPEICTABICHHBIX B BHUJC
JuarpaMm, rpaduKos;
aHanu3a nHpopMauu

CTaTUCTUYECKOT0 XapaKTepa.

OLeHKa «OTJIMYHO» BBICTABILICTCS
oOyyaromemycs, €CJii OH TIIyOOKO
U MPOYHO YCBOMJI MPOTPaMMHBIN
Martepuaj Kypca, HCUepIIbIBaIOIIE,
IOCJIEIOBATENBHO, YeTKO U
JIOTHYECKH CTPOHHO €ro M3jaraer,
YMEET TECHO YBSI3bIBATh TCOPHIO C
MPaKTHKOM, cBOOOIHO
CIpaBisieTcss ¢ 3agadaMi = U
BOIPOCAaMHU, HE 3aTPyAHsETCS C
OTBETAMHM MPH BHIOM3MECHEHHU

3a1aHKH, TIPaBUIBHO
000CHOBBIBAET MIPUHATHIC
peLIeHus, BIIageeT
Pa3HOCTOPOHHHMH HAaBBIKAMH U
npueMamMu BBITIOJTHEHUS

MPAKTUYECKHX 3a/1a4;
OLIEHKa «XOpOIIO» BbICTABISIETCS
o0y4aromemMycsi, ecJid OH TBEpJO
3HAeT Marepuai Kypca, rpaMOTHO
1 TO CYIIECTBY M3JIaraer ero, He
JIOITyCKast CYyIIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIMPOC,
MIPaBUIIBHO MIPUMEHSIET
TEOPETUYECKHE IOJOKEHUS TIpH
pelIeHUH TPAKTHYECKHX BOIIPOCOB
U 337124, BJIaJieeT HEOOXOAMMBIMU
HaBbIKAMM W TIpUEMaMH  UX
BBIIIOJIHEHUS,

-BBIIIOJIHCHUC

WHIAWBUAYaAJIbHBIX

3aaHui
-YCTHBIH
TIHCEMEHHBIN
orpoc
-TpoBepKa
KOHCIIEKTa

- TECTUPOBAHUE;
- BBIIIOJIHEHUE
3a4€THBIX PaboT.

u




OlICHKA «yIOBJIETBOPUTEILHO»
BBICTaBJIAETCS  OOydaromemycs,
€CIM OH HMMEET 3HAHUS TOJIBKO
OCHOBHOTO MaTepualla, HO He
YCBOMJI €ro JeTalleid, JOImycKaeT

HETOYHOCTH, HEIOCTATOYHO
MPaBUIIbHBIC ¢$hopMyITHPOBKH,
HapYLICHUS JIOTHYECKOU
MOCJICI0BATEbHOCTH B
U3JI0KCHUN HPOrpaMMHOTO
Mmarepuana, HCIBITBIBACT

3aTPYAHEHUS] TpPU BBIIOJHEHHU
MPAKTUYECKHX 3a/1a4;

OIIEHKA «HEYIOBJIETBOPUTEIHHO)
BBICTABJIACTCS 00yJaIOIEeMycs,
KOTOPBIN HE 3HaeT 3HAYUTEIbHOU
YacTH MPOrPaMMHOr0 MaTepHala,
JIOITYyCKAET CYIIECTBEHHBIC
OLIMOKH, HEYBEPEHHO, C
OOJIBLIMMU 3aTPYAHECHHUSIMU
pelaer npaKkTHYeCKUe 3a/1a4u HITH
HE CIIPaBJIsIeTCS C HUMU
CaMOCTOSITEIIBHO.

I'eomeTpus

®DopMupyemMBble YMEHHUS:




- pacrmo3HaBaTh Ha YEPTEIKAX U MOJCIIAX
MPOCTPAHCTBEHHBIC (hopMsI;
COOTHOCHUTH TPEXMEPHBIC 00BEKTHI C UX
OITHCaHUSIMHU, H300paKCHUSIMH;

- ONHKCHIBATH B3aUMHOE PACIOJIOKEHUE
NPSIMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE,
apeyMEeHmupo8ams C80U CYICOeHUst 00
9MOM PACNONOJICEHUU,

- aHAJIM3UPOBATh B  IPOCTEHIIMX
cllydasiX  B3aMMHOE  pacIOJOKEHUE
00BEKTOB B MPOCTPAHCTBE;

- n300paxkarhb OCHOBHBIE
MHOTOTPaHHUKH M KpYIJble Tela,
BBIIIOJHATh YEPTESXKH II0  YCIOBHSAM
3a/1a4;

- cmpoums npocmetiuiue ceuenus Kyoa,
npusMbl, NUPAMUOLL,

- pemiath  IUIAHUMETPHYECKUE H
TpocTeIe CTEPEOMETPUICCKHE
31249 Ha HaxO0XIEHUE
TEOMETPUYECKHX  BEJIWYUH  (JUIHH,
YIJIOB, IJIOIIA/IeH, 00BEMOB);

- HCHONB30BaTh  IPU  PCIICHUH
CTEPEOMETPUUECKUX 3a1a4
IUTaHUMETpUIecKue (HaKThl ¥ METOIbI;

- MPOBOIUTH JI0Ka3arelibHbIe
pacCyKIEHHs B XOJIe PEIICHHUS 3a/1a4;
HCIIOJIb30BaTh MPHOOPETEHHBIC 3HAHUS
u YMEHHs B MPaKTHYECKOM
JIESATENLHOCTH U TIOBCEIHEBHOM )KU3HU:
JUISL UCCIIeOBaHuUs (MOJCIUPOBAHHS)
HECJIOKHBIX TMPAKTHYECKUX CHTYaIHi
Ha OCHOBE W3YYCHHBIX (QOpPMYI H
CBOUCTB (uryp;

BBIYKMCICHHS O0OBEMOB M ILIOIIAZLEH
TOBEPXHOCTEI HMPOCTPAHCTBEHHBIX TEI
MpU PpELIeHUH TNPAKTUUECKUX 3a/1ad,

HCIIONB3Ysl ~ HOpH  HEOOXOAUMOCTH
CIIPABOYHUKH U BBIUYMCIUTENbHBIE
yCTpOHCTBa.

OLeHKa «OTJIMYHO» BBHICTABILSIETCS
oOyyaromemycs, €CJii OH TIIyOOKO
U MPOYHO YCBOMJI MPOrpaMMHBIN
Martepuai Kypca, HCUepIIbIBAIOIIE,
IOCJIEIOBATENBHO, YeTKO U
JIOTUYECKH CTPOHHO €ro M3jaraer,
YMEET TECHO YBS3bIBATH TEOPHIO C
MPaKTHKOM, cBOOOIHO
CIpaBisieTcss ¢ 3agadaMd = U
BOIPOCAaMH, HE 3aTpyAHsETCS C
OTBETAMHM MPH BHIOM3MECHEHHU

3a1aHKH, TIPaBUIBHO
000CHOBBIBAET TIPUHATBIE
peuieHus, BIIaZIeeT
Pa3sHOCTOPOHHMMH HaBBIKAMH H
npHeMaMu BBIIIOJTHEHUS

[PAaKTHYECKUX 3a]a4;
OLIEHKA «XOpOILIO» BBICTABIISIETCS
00y4aroImeMycsi, eClii OH TBEPIO
3HaeT Marepuai Kypca, rpaMOTHO
U 10 CYyIECTBY W3JIaraer ero, He
JOITyCKast CYLIECTBEHHbIX
HETOYHOCTEHl B OTBETE Ha BOIIPOC,
TIIPpaBUJIBHO TIPUMEHACT
TCOPETUYCCKUE TMOJIOXKCHUA IIPU
PEUICHUH MPAKTUYECKUX BOITPOCOB
H 3aJa4, BIaJCCT HeO6XO[[I/IMI>IMI/I

HaBbIKaMH nu nmpueMamMu ux
BBIIIOJIHCHU A,
OIICHKa «YHAOBJICTBOPUTEIILHO»

BBICTABJIACTCA 06yqa}01.ueMyc;1,
€ClIn OH HUMCCT 3HAHHUA TOJIBKO
OCHOBHOI'O Mare€puajia, HO HE
ycBouin €ro ):[eTaneﬁ, JIOIYCKaeT

HETOYHOCTH, HEJJOCTATOYHO
IPaBUIIBHBIC (hopMyIHpOBKHY,
HapyIIeHUs JIOTHYECKOH
10CJIEI0BATEIHOCTH B
U3JI0KEHUH POrpaMMHOTO
Marepuala, UCIIBITHIBAET

3aTPYAHEHUS! [PU  BBIIOJHEHUU
MIPAKTUYECKHX 3a/1a4;

OLICHKA «HEYIIOBJICTBOPUTEIBHO»
BBICTABJIACTCS 00yJaIOIIEeMycCsl,
KOTOPBIN HE 3HACT 3HAYUTEIbHON
YacTH NPOrpaMMHOr0 Marepuana,
JIOIYCKAeT CYIIECTBEHHbIE
OLIMOKH, HEYBEPEHHO, C
OOJIBIIMMU 3aTPYAHEHUSAMU
pelaer NpakTHYeCKue 3a1a4u WiIn
HE CIPAaBIISICTCS ¢ HUMH
CaMOCTOSITEIIBHO.

-BBINOJIHEHHE
WHIUBUYaTbHBIX
3aJaHAN
-YCTHBIH U
TIMCHMEHHBII
orpoc
-TIpoBepKa
KOHCIIEKTa

- TECTUPOBAHUE;
- BBIIIOJIHEHUE
3a4€THBIX PaboT.




®opmupyeMble 3HAHHUA:

- 3HAYCHHE MATEMAaTHUECKOW HAYKH IS
pelieHHs 3a1ad, BO3HUKAIOUIMX B
TEOPUH U MPAKTUKE; LIUPOTY U B TO KE
BpeMsl OTrPaHHYCHHOCTh INPHMEHEHUS
MaTEMAaTHYECKUX METOAOB K aHAIU3Y U
HCCIICAOBAHUIO IPOIIECCOB U SIBJICHUIH B
MPUPOJIE U OOIIECTBE.

OLeHKa «OTJIMYHO» BBICTABILSIETCS
oOyyaromemycs, €CJii OH TIIyOOKO
U TPOYHO YCBOMJI MPOTPaMMHBIN
MaTepuai Kypca, HCUepIIbIBaIOIIE,
IOCJIEIOBATENBHO, YeTKO U
JIOTUYECKH CTPOHHO €ro M3jaracr,
YMEET TECHO YBS3bIBATH TECOPHIO C
MPaKTHKOM, cBOOOIHO
CIpaBisieTcss ¢ 3agadaMd = U
BOIPOCAaMH, HE 3aTpyAHsCTCS C
OTBETAMHM MPH BHIOM3MCHEHHH

3a1aHUH, TIPaBUIIBHO
000CHOBBIBAET TIPUHATBIE
penieHus, BIIaZIEET
Pa3sHOCTOPOHHMMH HaBBIKAMH H
npHeMaMu BBIIOJTHEHUS

MPAKTUYECKUX 3a/1a4;
OLICHKA «XOpOIIO» BbICTABISIETCS
o0y4aromemMycsi, ecJid OH TBEpJO
3HaeT MaTepual Kypca, IpaMOTHO
U IO CYIIECTBY H3Iaraer ero, He

JIOITyCKast CYyIIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIPOC,
MIPaBUIIBHO MIPUMEHSIET

TEOPETHYCCKUE TONOKEHUS TPU
PCLICHIH [TPAKTHYECKUX BOIIPOCOB
U 3a7ad4, BlageeT HeoOXOIMMBIMU
HAaBBIKAMH M NPUEMaMH  HX
BBINIOJIHEHU S,

OLICHKA «yIOBJICTBOPHUTEIILHO»
BBICTABJIICTCSL  OOydaromemycs,
€CIM OH HMMEET 3HAHUS TOJIBKO
OCHOBHOTO MaTepuaia, HO He
YCBOMJI €ro jeraieif, IomyckaeTr

HETOYHOCTH, HEIOCTATOYHO
MPaBUIIbHBIC ($hOopMyITHPOBKH,
HapYILICHUS JIOTHYECKOU
MOCJIEIOBATEIEHOCTH B
U3JI0KEHUH MPOrPaMMHOTO
Mmarepuana, HCTIBITBIBACT

3aTpyJHEHHS MpPU BHIIOJIHEHUN
MIPAKTUYECKUX 3a/1aY;

OIICHKA «HEYIOBJICTBOPUTEIIHLHO
BBICTaBIISICTCS 00YyYaOLIEMyCs,
KOTOPBIN HE 3HaeT 3HAYUTEIbHOU
YacTH MPOrpaMMHOr0 MaTepHala,
JIOITyCKAEeT CYIIECTBECHHBIE
OLIMOKH, HEYBEPEHHO, C
OOJIBILIMU 3aTPYAHEHUSIMU
pemaeT mpaKTHYCCKHE 3a1a9H HITH

- YCTHBIH U
MUCHEMEHHBIN
orpoc

- IpoBEpKa
KOHCIIEKTa

- BBINOJIHCHHE
WHIUBUYaTbHBIX
3aaHui.

- TECTUPOBAHHE;
- BBIIIOJIHEHUE
3a4€THBIX PaboT.




HE CIIPaBJIACTCA C HUMU
CaMOCTOATECIIBHO.

- 3HAa4YeHHE MPAKTUKH M BOIPOCOB,
BO3HHMKAIOIIMX B CaMOW MaTeMaTHKe
st GOpMHpOBaHHMS W PA3BHUTHA
MAaTeMaTH4YeCKOH  HAayKH; HCTOPHIO
Pa3BUTHS TOHATHS YHCIA, CO3IAaHMSA
MaTEeMaTHYECKOTO aHaITH3a,
BO3HHMKHOBEHHS U Pa3BUTHUS TEOMETPHU.

- YHUBEpCaJbHBI XapakTep 3aKOHOB

JTOTHKH MaTeMaTHIECKUX
paccyxaeHul, UX MIPHUMEHUMOCTb BO
BCEX 00IacTIX YEeJIOBCUCCKOM
JIESTELHOCTH.

- BEPOSITHOCTHBIII XapaKkTep Pa3inuHbIX
HPOLIECCOB OKPYIKAIOIIEr0 MHPA.

OneHKa «OTJIHYHO» BBICTABILSIETCS
oOyyaromeMycs, €ciii OH TIIyOOKO
U TPOYHO YCBOWJI MPOrPaMMHBII
Martepuai Kypca, HCUEpIIBIBAIOIIE,
IOCJICI0BATENBHO, YeTKO U
JIOTHYECKH CTPOHHO €ro U3Naraer,
YMEET TEeCHO yBSA3BIBATH TCOPHIO C
IIPAKTHKOM, cBOOOIHO
crpaBisieTcss € 3ajadaMH
BOIIPOCAaMH, HE 3aTPyAHSETCS C
OTBETAMHM MPH BHIOM3MECHEHHU

SaﬂaHHf/'I, IpaBUJIBHO
000CHOBBIBACT IIPUHATBIC
peuicHus, BJIaIcCT
Pa3HOCTOPOHHHMMHU HAaBBIKAMU U
npueMamMu BBIITOJTHCHU A

MPaKTHYECKUX 3a]1a4;
OLICHKA «XOpOIIO» BBICTABILSIETCS
o0y4aromemMycs, eclii OH TBEPAO
3HAaeT Marepuan Kypca, IpaMOTHO
U IO CYIIECTBY HM3Jaraer ero, He
JIOITycKast CYILECTBECHHBIX
HETOYHOCTEil B OTBETE Ha BOIPOC,
MPaBUIBHO MIPUMEHSIET
TEOPETUYECKHE IOJOKECHUS TIpH
peLICHHH TPAKTHYESCKHX BOTIPOCOB
W 337124, BJIaJieeT HEOOXOAMMBIMU

HaBBbIKaMH nu nmpueMamMu ux
BBIIIOJIHCHU A,
OIICHKa «YHAOBJICTBOPUTEIIBHO»

BBICTABJIACTCA 06yqa}0meMyc;[,
€ClIn OH HUMCCT 3HAHHUA TOJIBKO
OCHOBHOI'O Mare€puajia, HO HE
ycBOUJI €ro JieTajen, JOITyCKaceT

HETOYHOCTH, HEJ0CTaTOYHO
MPaBUJIbHBIE (hopMyIHpOBKHY,
HapyLIECHUS JIOTMYECKOH
0CJIEI0BATENbHOCTH B
U3J10KEHUH MIPOrpaMMHOTO
Mmarepuaa, UCHBITHIBAET

3aTPYAHEHUS MPU  BBIIOJHEHUU
MPAKTUYECKHX 3a/1a4;

OLICHKA «HEYIOBJIETBOPHTEILHO»
BBICTABJIACTCS 00yYaloIeMycs,
KOTOPBIN HE 3HACT 3HAYUTEIbHON
YacTH MPOTPAaMMHOI0 MaTepHaia,
JIOITyCKAEeT CYIIECTBECHHBIE
OLIMOKH, HEYBEPEHHO, C
OOJIBIIMMU 3aTPYAHEHUSAMU
pelIaeT NpakTHUeCKUe 3a1a4l WIN

- YCTHBI U
MUCbMEHHBIN
orpoc

- TIpoBepKa
KOHCIIEKTa

- BBINOJIHCHHE
HMHUBHIYaIbHBIX
3aJaHAH.

- TECTHPOBaHHE;
- BBINIOJIHEHUE
3a4€THBIX PaboT.

- YCTHBI U
TMUCHbMEHHBIN
ompoc

- IpoBepKa
KOHCIIEKTa

- BBINIOJTHECHHE
WH/IMBUTyaIIbHBIX
3aaHui.

- TECTHPOBAHHUE;
- BBITIOJIHEHHE
3a4€THBIX padoT.

- YCTHBIH U
MUCHEMEHHBIN
orpoc

- IpoOBEpKa
KOHCIIEKTa

- BBINOJIHCHHE
HMHIUBHIYaIbHBIX
3aaHui.

- TECTUPOBAHHE;
- BBIIIOJIHEHUE
3a4€THBIX PaboT.




HE CIIPaBJISCTCS C HUMU
CaMOCTOSITEIIBHO.

BeinonHeHne 3a4eTHBIX padoT.
B cooTBeTcTBHU C ypOBHEM
BBINIOJIHEHUS 3a4eT.paboThI:
paboTa BBINOIHEHA;

pabota BBINOJHEHA, HO C
OIIMOKaMU;

paboTa He BHIIOJIHEHA.




5. AIANITALIUSA PABOYE ITPOrPAMMBI YYEBHOM JUCHUATIMHBI [TPH
OBYYEHUM UHBAJIAIOB 1 JINL] C OTPAHMYEHHBIMHA BO3MOKHOCTSIMU
371I0POBbSI

Ananranus padoueii mporpammsl aucuummuael CO0.02.01 MaTemaTtrika mpoBOIUTCS TIPH
peanu3aluy  aJanTUBHOM  00pa3oBaTeNbHON MPOrpamMMbl — TNPOrpaMMbl  MOATOTOBKH
CIELHAINCTOB CpelHero 3BeHa 1o crenuansHoctd 09.02.07 UndopMannoHHble cHCTEMbI U
NpPOrpaMMHpOBaHHe B LEMsIX oOecreyeHusl NpaBa MHBAJIMJIOB M JIMI C OIPAaHUYCHHBIMU
BO3MOXXHOCTSIMM  3/10POBbsl Ha IIOJy4€HHE NPOPECCHOHAIBHOIO 00pa30BaHUs, CO3AaHUA
HEOOXOIUMBIX ISl TTOJTYUSHHUSI CPEAHEro MpoeCCHOHANBHOTO 00pa30BaHUs YCIOBHH, a TaKkKe
obecriedeHHsT JOCTIDKCHUS OOYYarOIMMHCS WMHBAJIMIAMH W JIMIAMH C OrPaHUYCHHBIMU
BO3MOYKHOCTSIMH 3JI0POBbS Pe3YJIbTATOB (JOPMHUPOBAHHS IPAKTHYECKOTO OTIBITA.

Obopyoosanue yuedH020 KaOUHeMa MameMamuKu 01 OOyUaWUXcsa ¢ pa3iudHbIMU
6UOAMU 02PAHUYEHUS 300P0BbA:

OcHameHne  yuyeOHOro kaOMHETa  MaTeMaTUKH  JIOJDKHO — OTBEYaTh  OCOOBIM
00pa3oBaTeNIbHBIM OTPEOHOCTSAM OOYYAIOIIMXCSl MHBAJIMAOB M JIMIl C OIPAaHUYCHHBIMU
BO3MOXHOCTSIMU 3/10poBbsi. KaOuHeT no/mkeH ObITh OCHalleH 00OpYyJOBaHHUEM U Yy4eOHBIMU
MECTaMH € TEXHUYECKMMH CpeICTBaMU OO0ydeHMs Julsi o0ydarolUXcs C pa3IMuHbIMU BUAAMU
OrpaHWYCHUH 3J0POBBSI.

Kaburer, B K0TopoM 00ydaroTcs JUIa ¢ HapyIICHHEM CIyXa JTOIDKEH OBITh 000pyHIoBaH
PagHoKIIacCOM, KOMIBIOTEPHOH TEXHHKOH, ayAMOTEXHHMKOM, BHIEOTEXHHMKOM, 3IEKTPOHHOMH
JIOCKOM, MyJTbTUMEIMHHON CHCTEMOM.

Jnsa  cnaboBupsammx oOydarommxcs B KaOMHETEe IPEAyCMAaTPUBAIOTCS IPOCMOTP
yIaJeHHbIX OOBEKTOB IIPU IIOMOLIM BHUJACOYBEIHUYHUTENCH ISl YAQJIEHHOTO IPOCMOTpA.
Ucnonp3oBanue bpaiiieBCKOM KOMIBIOTEPHOW TEXHHMKH, DJIEKTPOHHBIX JIYN, MPOrpaMM
HEBM3YaJIbHOTO J0CTyNa K MHGOpMalUM, TEXHHYECKHX CpPEJICTB IpHeMa-lepenaun ydeOHoH
WH(POPMAINH B IOCTYITHBIX (hOpMax.

Jlnst 00yyaromumxcsi ¢ HapyIlICHHEM OIOPHO-ABHUIATENbHOTO arapara KaOMHET IOJDKEH
OBITH 000PYIOBaH MEPEIBUKHBIMH PETYIHPYEMBIMU MapTaMHU ¢ UCTOYHUKOM MUTAHHUS.

BelnieykazaHHOE OCHALIICHHE YCTAHABIMBACTCS B KaOMHETE MPU HAJTUYUH 00yYaIOMIUXCS
[0 aJaNTHPOBAHHOH 00pa30BaTENbHONW MPOrpaMMe C y4eTOM HMMEIOLIErocsl TUMa HapylIeHHH
3/10pOBbS Y 00y4aIoIerocs.

Hugpopmayuonnoe u memoouueckoe obecneuenue ooyuaroujuxcs

Joctyn Kk nHGOPMaMOHHBEIM U OMOIHOrpadU4ecKuM pecypcaM, YKazaHHbIM B 1. 3.2.
paboueii mporpaMMsl, JOJKEH OBITH IpecTaBlieH B popmax, aJalTHPOBAHHBIX K OrPaHUYEHUSM
3/10pOBbsl 00YYAIOIIMXCSI HHBAIUJIOB H JIUI C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMH 3710POBbSL:

Jlnst M ¢ HapyIISHUSIMH 3peHHst (He MEHee OTHOTO BUJIA):

- B IIeYaTHOH (hOopMe YBEIHUCHHBIM MIPU(TOM;

- B ()OpMe DICKTPOHHOTO JOKYMEHTA;

- B opme ayauodaiina;

- B I1e4aTHOM (opme Ha si3bike bpaiins.

Jnist a1y ¢ HapyIIeHUAMH ClTyXa:

- B ieyaTHOH (opme;

- B )OpMe DIEKTPOHHOI'O JOKYMEHTA.

Jlnst u1 ¢ HapyIIeHUSIMM OIIOPHO-JBUTIaTeIbHOTO anmnapara (He MeHee O{HOTO BUJIa):

- B IIe4aTHOH popme;

- B ()OpMe DICKTPOHHOTO JOKYMEHTA;

- B popme aynuodaiiia.

Jlnst nu ¢ HepBHO-TIICUXMYECKUMHU HApPYIICHUSIMHU (PacCTPOMCTBO ayTHYECKOTO CIIEKTpa,
HapyIIEHNE CUXUYECKOro pa3BUTH) (HE MEHee OJTHOTO BH/IA):

- UCIIOJIb30BAHHUE TEKCTA C MIUTIOCTPALIUAMM;

- MYJIETUMEIMHHBIC MaTepHAJIbI.



Bo Bpems caMOCTOSATENBbHOH IIOATOTOBKM OOydaromuecss WHBANIUIBI M JUOA C
OrpaHHYECHHBIMH BO3MOXKHOCTSIMH 3J0pOBbS. JOJDKHBI OBITH OOECIIEUCHBI JOCTYIOM K CETH
Hurepner.

Dopmbl u MemoObl KOHMPONA U OYEHKU Pe3yTbIMAMmos o0yuenus

Ipumensemble npu peanusanuu paboueid mporpammsl gucnumamael  CO0.02.01
MatemaTuka (GOpPMBI M METOZBl KOHTPOJS HPOBOIATCA C YYETOM OIPAaHHYEHHs 3/10POBb
oOyJaroImuxcsi.

Llenpro TeKylero KOHTPOJs SBJSETCS CBOEBPEMEHHOE BBIABICHHE 3aTPYAHEHMH H
OTCTaBaHUsI OOYYaIOLIErocss C OrPaHMYECHHBIMH BO3MOMKHOCTAMM 3/I0pOBbSl M BHECCHHE
KOPPEKTHBOB B YUEOHYIO JEATEIBHOCTS.

dopmMa HPOMEXKYTOUHOH aTTECTALMM YCTAaHABIMBACTCSI C YYETOM MHIMBHAYaTbHBIX
NCUXO(pU3MUECKHX OCOOCHHOCTEH O0O0yJalomMXcss HMHBAIUAOB U JHI] C OrPAaHHYCHHBIMH
BO3MOXKHOCTAMH 3]10pOBBbsI (yCTHO, MUCEMEHHO Ha Oymare, MICHbMEHHO Ha KOMIIBIOTEpE, B hopme
TECTUPOBAHUA U T.IL.).

I1pu npoBeaeHUH NPOMEXKYTOYHON aTTeCTallMy 00ydaromeMycs IPpel0CTaBseTcs BpeMs
Ha IOArOTOBKY K OTBETY, YBEIMYEHHOEe He Oojiee 4eM B TPU pa3a yCTAHOBJIEHHOIO JUIS
HOZIrOTOBKM K OTBETY 00Y4alOIIMMCsl, HE MMEIOILMM OIPaHMYEHUH B COCTOSIHUM 3/I0POBbS.



6. JUCT BHECEHHBIX U3MEHEHM A

JlonostHeHNs1 M H3MeHeHNUs B paGoyeii mporpamme

3220 /20 yu4eOHBIIi rog

B pa6ouyro nporpammy CO0.02.01 Marematuka

o cnenuansHocTr 09.02.07 ndopManuoHHbIe CHCTEMBI H TPOrPAMMHPOBaHHE

BHOCATCS CICAYIOIIUNE NOIMOJTHEHUA U U3MCHCHHUS!

JlononHeHus 1 U3MEHEHHs BHEC O. C. bemrykosa
(moamnuce)

Pabouas mporpaMma IepecMOTpeHa W OFOOpEeHa Ha 3acelaHUM HpPEIMETHOW (LUKIOBON)
KOMHCCUH MaTeMaTUKH HHPOPMATHUKK U MH)OPMALIIOHHBIX TEXHOJIOTHH.

« » 20 T.

[Ipencenarens npenMeTHON (LIMKIOBOH) KOMHCCUH O.E. "BanoBa
(moanuce)



