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PaGouass mporpamma yueOHOro mpemmera «MaTtemaTuka» pa3paboTaHa B
COOTBETCTBHUH C TpeOOBaHUSAMHU denepanrbHOTO rOCyIapCTBEHHOTO
obpazoBarenpHoro crangapra (ganee — ®I'OC) cpennero obmiero oOpazoBaHus
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cpemnero odmiero oopazoBanus" (C I3BMEHEHHUSIMU U JIOTIOJTHCHHUSIMU OT 29 nexkabps

2014 1., 31 nexadps 2015 r., 29 urons 2017 r., 24 centsaops, 11 mexadbps 2020 r.),
C Y4eTOM TpeOOBaHMIA:

- TPUMEPHOH OCHOBHOW 00pa30BaTeNbHONW MPOTPAMMBI CPEIHEro O0OIIero
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-paboueld mporpaMMbl BocnuTaHusi 1o cnenuaibHocTH 15.01.31 Macrep

KOHTPOJIbHO — UBMCPUTCIIbHBIX HpI/I60pOB N aBTOMATHUKH.
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1 HOACHUTEJIBHAS 3AIINCKA

1.1 O6saacTh NpUMEHEHUS POrPAMMBI

Pabouas mporpamma yuebGHOro mpeamera «Marematuka» pa3paboTaHa Ha
ocHoBanun TpeboBannii D®I'OC COO jang peanuzanuu 00pa3oBaTEIbHON
IporpaMMbl TIOJTOTOBKU pabouux M ciayxamux no npodeccuu 15.01.31 Mactep

KOHTPOJBHO — U3MEPUTEILHBIX MPUOOPOB U aBTOMATHKH.

1.2 MecTo y4eOHOro mpeaMera B CTPYKType NPOrpamMMbl NMOATOTOBKH
CIENMATUCTOB CPeIHero 3BeHa

VYueOusiii mpeamer «MaTtemaTtuka» BXOAWT B IMKJI 0OIIe00pa3oBaTeIbHON
HOJIrOTOBKH, pa3jien Npo(uiabHble IPEeIMEThl U U3y4YaeTcsl Ha 6a30BOM YpOBHE Ha

1-2 kypcax oOy4yeHus.

1.3 ATrrecranus yueOHOro nmpeamera

Peasmszanust mnporpammel  npeaMera  «MaremaTHKa» — CONPOBOXKIAETCS
TEKYIIIUM KOHTPOJIEM YCIIEBAEMOCTH U IPOMEKYTOUHOU aTTECTALUEN.

Texymuii KOHTPOJIb YCIIEBAEMOCTH MPOBOAMUTCS Ha YUYEOHBIX 3aHITHUSIX B
dbopmax:
*Ornpoc
*OneHKa BBIIOJIHEHUS 3a1aHUS HA IPAKTUYECKOM 3aHATHH
*BBINOMTHEHNE MHCEMEHHOTO 33 IaHUS
*MaremaTH4eCKU JUKTAHT
*TectupoBanue
» KontponbHas padota

[Topsanok mnpoBeOeHUS TEKYIIEro KOHTPOJISL YCIIEBAEMOCTU OIIPEHEIseTCs
paboyuMu MaTepuallaMH IPENoAABaTeNsl, pa3padaThIBAEMbIMHU JJIsl MPOBEACHUS
3aHATHUH.

N3yuenue nmpeaMera 3aKkaHUMBAETCS MPOMEXYTOUHOM arTectauuend B popme
KOHTPOJBLHON paboThl BO 2 ceMecTpe W dK3amMeHa B 4 ceMecTpe BTOPOro Kypca
0o0y4eHHs 1o Mmporpamme, KOTopasi yCTaHOBJIEHA Y4eOHBIM TUTAHOM.
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DK3aMeH MPOBOJUTCS B I€Hb, 0OCBOOOKICHHBIN OT APYTUX BUAOB 3aHATUH.
ITopsiiok npoBeneHus: 3K3aMeHa onpenesieTcs: GOHAOM OLIEHOUHBIX CPECTB

110 npeaMery «MaremaTukay.

1.4 HUcnoab3yemblie negaroru4eckme TEXHOJIOTHUH/3JI€MEHTbI
TEXHOJIOT Ui, METOAbI 00y4YeHH S

[Tenarornyeckue TEXHOJIOTHH:
- UKT;
- TUCTAHIMOHHBIC 00pa30BaTEIbHBIC TEXHOJIOTHH;

- INYHOCTHO-OPUEHTHUPOBAHHBIE;

- mpoGiemMHoe 00yueHue (MpoOIeMHOE U3I0KEHHNE U TIOUCKOBas Oecena);
- POEKTHBIE TEXHOJIOTUU;

- KOMMYHHUKATUBHO-/IHAJIOTOBbIE€ TEXHOJIOTUH U T.JI.
Meroabl 0Oy4eHus:

- HarJISIAHBIA METO;

- 00BSICHUTENIBHO-UIUTFOCTPATUBHBIA METO;

- PEnpPOIYKTUBHBIN METOI;

- YaCTUYHO MOUCKOBBIN (3BPUCTUYECKUI);

- UCCIeA0BATEIbCKUN METO/T;

- UHTEPAKTUBHBIH;

- 3JIEKTPOHHOE OOYYEHHE U T.[.



2 IINTAHUPYEMBIE PE3YJBbBTATBI U3YUEHUA YYEBHOI'O
INPEIMETA «MATEMATHUKA»

Lensmu peavzaliuy IpOrpaMMbl SBIISIOTCS:

- CTAaHOBJICHHE M PA3BUTHUE JIMYHOCTH OOYYAIOIIETOCS B €€ CaMOOBITHOCTH U
YHUKaJIbHOCTH, OCO3HAaHHE COOCTBEHHOM  HMHAMBUAYaJIbHOCTH, IOSBIICHUE
YKU3HEHHBIX IJIAHOB, TOTOBHOCTh K CAMOOIIPEEIICHHIO;

- JIOCTM)KEHHE BBIIYCKHUKAMHU IJIAHUPYEMBIX PE3YyJIbTATOB: KOMIIETCHIIUN U
KOMIIETEHTHOCTEHN, ONPEIeNIeMbIX JUYHOCTHBIMU, CEMEHHBIMU, O0IIECTBEHHBIMU,
roCy/1apCTBEHHBIMU MOTPEOHOCTAMU M BO3MOKHOCTSIMU 00Y4YarOIIErocs CTapIiero
IIKOJIBHOTO BO3pacTa, WHAUBUAYyaJIbHOM 00pa3oBaTeIbHOM TpaeKTOpUEH ero
Pa3BUTHS U COCTOSTHUEM 3/I0POBBSL.

B pesynbrare uzydenus: yueoHoro npeamera «MaTtemaTuka» CTyIACHT JOJIKEH

c(hopMHpPOBATH CIEAYIOIINE PE3YIbTATHI:

JINYHOCTHBIE pPe3yJIbTaThI:

®opmynmposka 3z @I'OC COO Yrounennsiid JIP nnsg npenmera «MaTtematnkay

JIP4. copmupoBanHocts | JIP4.  chopMHpPOBaHHOCTH  MPEACTABICHHA O

MHUPOBO33PEHUS,  COOTBETCTBYIOILIECTO | COMMANBHBIX,  KYJIBTYPHBIX M  HCTOPHUYECKUX

COBPEMEHHOMY  YPOBHIO  pa3BUTH| (aKTOpax CTAHOBICHHMS MAaTEMaTHKH; KaK YacTH

HayKH W OOIIECTBEHHON TPAKTHKH,| OOIIEYEITIOBEUECKON KYIbTYPHI,

OCHOBAHHOTO Ha JAMAJOre KyJbTYp, a| MpeAcTaBiCHHE O MPOopECCHOHATBLHON AEATEIbHOCTH

TaKXKe Pa3INIHBIX ¢dbopM| yUEHBIX-MaTEeMaTHKOB,

OOIIIECTBEHHOTO CO3HAHMS, OCO3HAHHWE| CPOPMHUPOBAHHOCTH  TPEACTABICHUH O  pOJIK

CBOCTO MeCTa B TIOJHKYJIHTYPHOM | MAaTEMaTHKH B COBPEMEHHOM OOIIECTBE KaK YacTH

MUDE; 00I11eYeNIOBEYECKOW  KYJIBTYphl, O 3HAaYMMOCTHU
MaTeMaTUKA B Pa3BUTUM  IMBWIW3AIUH |
COBPEMEHHOT0 O0IIeCTBa;

JIPS. c(hOopMUPOBAHHOCTD ocHoB| JIPS. chopMuUpOBaHHOCTH OCHOB JIOTHYECKOTO,

caMoOpa3BUTUA W CaAMOBOCIIMTAHUA B
COOTBETCTBUU C OOIIEYEIOBEYECKUMU
HOECHHOCTAMU u nacajlaMu
IpaXKIaHCKOTO O0O0IeCTBa; T'OTOBHOCTH
U CIOCOOHOCTh K CaMOCTOSITEIHHOM,
TBOPYECKOI u OTBETCTBEHHOU
JACATCIIbHOCTH,

AJITOPUTMHUYCCKOI'0O U MATCMATHYCCKOI'O MBIIIJICHMA,
MOTHBAIlMK K aHAJUTHYECKON JAeATENhbHOCTH (K
aHaJIN3Y).CaMOCTOSATEIbHOMN u KOJUICKTUBHOM
HCCIEI0BATEILCKON NeATEIbHOCTH

HaBBIKOB CaMOaHalIM3a M CaMOKOHTPOJS HaBBIKOB
aHaJmM3a, COTIOCTABIICHHSI, CDAaBHCHHSI.
MO3HABATEJILHOTO HHTEpeca K M3YYCHHUIO HOBOTO,
cnoco0am 000OIIEHN U CUCTEMATHU3AIINN 3SHAHUIA
FOTOBHOCTh U CIOCOOHOCTh K CaMOCTOSTEIBLHOM,
TBOPYECKON U  OTBETCTBEHHOW  JIESTEIBHOCTH,
IIOHUMAHUEC pOJII/I MaTeMaTU4YCCKUX MCETOAOB JIsd
CaMOPAa3BUTHSI, CAMOOIICHKH JIEATEILHOCTH;

JIP7. HaBbBIKH
CBEPCTHUKAMHU,

COTpYAHUYECTBA CO
IETbMHU  MIIAAIIErO

JIP7. KpeaTUBHOCTh MBILIUICHUS, NHUIIMATHBA,
HAaXOJYMBOCTh, AKTUBHOCTh NP PEIICHUU 3a/ayY;
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BO3pacTa, B3POCIBIMHU B
00pa3oBaTenbHOH, 00IIECTBEHHO
TIOJIE3HOM, y4eOHO-
HCCIIEIOBATENILCKOM,  MPOEKTHOM U

APYrux BUJAaX ACATCIbHOCTU;

c(hopMHPOBAHHOCTH, MOTHBAIIUA K CAMOCTOSITEIHLHOMN
U KOJUIEKTUBHOM HCCIIEOBATEIHCKOM MPOEKTHOU U
JPYTUX BHAX AEATEIBHOCTH HABBIKOB COCTABJIECHUSA

airopuT™Ma  BBINOJHEHWS  3aJaHUs,  HABBIKOB
OpraHu3alMi CBOEW JICSITEIIBHOCTHU B  COCTaBe
TPYIIITBI MOTHBAIlUM K CAMOCTOSATENHHOH U

KOJJIEKTUBHOM HCCIIEIOBATENBCKOM MPOEKTHON U
JPYTUX BUAAX J€ATEIbHOCTH

JIP9. TOTOBHOCTP U CHIOCOOHOCTH K
00pa3oBaHUIo, B TOM qHCIIe
caM000pa3oBaHNI0, Ha MPOTKEHUU
BCEl )KM3HM; CO3HATEILHOE OTHOIIICHHUE
K HENpPEephIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCIEUTHON
po(hecCHOHALHOW W OOIIECTBEHHOM
NeSITeIIbHOCTH;

JIP9.1o3HaBaTeIbHOTO  HMHTEpPEca K  H3YyYEHHIO
HOBOI'0, croco0aM OO0OOIIEHHSI H CHCTEMATH3AIUU
3HAHUM.

HaBBIKa OCO3HAHHOT'O BBIOOpA
3¢ (HEeKTHBHOTO CIIOCO0a PEIICHUS
FOTOBHOCTH M CIIOCOOHOCTH K  OCBOEHHIO
MaTEeMaTHYEeCKUX KOMIICTCHIINH, YHUBEPCATbHBIX
METOJIOB MpeJIMEeTa, B TOM YUCIIE CaMOOOpa30BaHHUIO,
Ha TPOTSDKEHWH BCEH  KU3HU; CO3HATEIHHOE
OTHOIIICHHE K HEMPEPHIBHOMY OOpa30BaHUIO KaK

HanboJiee

YCIOBHIO  YCHEIIHOM  HPOQECCHOHATBHOM U
00111eCTBEHHOM NeSITebHOCTH, yMEHue
pacrno3HaBaTh JIOTUYECKHU HEKOPPEKTHBIE

BBICKA3bIBaHUs, OTJIMYATh TUIOTE3Y OT (haKTa;
Pa3BuTHe 10rM4ecKoro U KpUTHUECKOIO MBIIIICHMUS,
KyJbTypbl pe€4H, CHOCOOHOCTH K YMCTBEHHOMY
9KCIIEPUMEHTY;

JIP10. »>crerndyeckoe OTHOIICHHE K
MUpPY, BKIIOYash JCTETUKY  ObITa,
HAYYHOTO M TEXHHYECKOTO TBOPYECTBA,
CIopTa, 00IIECTBEHHBIX OTHOIICHUH;

JIP10. criocoOHOCTB K 3CTETUYECKOMY BOCTIPUSTHIO
MaTeMaTH4eCKUX 00BEKTOB, 3a/1a4, PEIICHUH,
paccyXJaeHui; TOTpeOHOCTh B Pa3BUTHU
MaTeMaTHYECKOU KYJIbTYPbI KAK HEOThEMIIEMO
COCTABJISIIOLIEN OCHOBBI KPACOThI U TAPMOHHUH

JIP13. oco3HaHHBII BBIOOp Oymaymei

npodeccuun u BO3MOYKHOCTEH
peanu3anui COOCTBEHHBIX YKU3HEHHBIX
IIJIaHOB, OTHOLIICHUC K

po(heCCHOHATLHOM JIeATEIbHOCTH KaK
BO3MOXHOCTH y‘-IaCTI/IH B peHleHI/II/I
JIAYHBIX, 0OI1IECTBEHHBIX,
roCyIapCTBEHHEIX,
00IIIeHAIMOHATIBHBIX TTPOOJIEM

JIP 13. chopMupoBaHHOCTH MPEICTABICHUN O
MaTeMaTHKe KaK, yHUBEPCaIbHOM SI3bIKE HAYKH,
MTO3BOJISIIOIIEM OMKCHIBATh U U3y4YaTh peaibHbIe
IPpOLCCChI U SABJICH q)OpMI/IDOBaHI/Ie MOTHUBAIIUHU K
KOHCTPYUPOBAHHUIO, TBOPYECKOMY CaMOBBIPAKEHHUIO.
KPUTHYHOCTH MBIIJICHHUA,0CO3HAaHUEC poiin
MaTeMaTHKW TpU  BbIOOpe Oymymieir mpodeccun,
HpO(bCCCI/IOHaJIBHOM CTAHOBJICHUH U PA3BUTHU,




IInanupyemMsble MeTanpeaMeTHbIE Pe3yJbTAThI 0CBOCHHS MPOrPaMMbI

Kon MertanpeameTHbIE PE3YIbTATHI VYHuusepcanbubie yueOHbie nerctaus (YY)
MP1 | yMeHHE CaMOCTOSTENILHO ONIpenenaTh |PerynsaTuBHsle:
LIEJIU IESITEIBHOCTU U COCTABIISATh - CAaMOCTOSITENILHO ONPEAENATh LEJIH, 3a4aBaTh apaMeTPbl U KPUTEPUH, 10 KOTOPBIM MOYXHO ONPEACIINTD,
IJIaHBI JEATEIbHOCTH; YTO LEJb JOCTUTHYTA;
CaMOCTOATEIBHO OCYIIECTBIISTD, - OIICHUBATH BO3MOIKHBIC MTOCIIEACTBHS TOCTHKEHUS TTOCTABIICHHOW IEJIH B JIEATCIIEHOCTH, COOCTBEHHOM
KOHTPOJIMPOBATh U KOPPEKTUPOBATh  [KH3HU U KU3HU OKPYKAIOMIKX JIFO/IeH, OCHOBBIBASICh HA COOOPaKEHUSIX STUKU U MOPAJIH;
JIEATENBHOCTD; UCMOJb30BATh BCE - CTaBUTH U POPMYIUPOBATH COOCTBEHHBIC 33/1a4M B 00pa30BaTEIIbHOMN JCITEITLHOCTH U )KU3HCHHBIX
BO3MOYKHBIE PECYPCHI JUIsl JOCTUKEHUS | CUTYaLUsAX;
MOCTaBJICHHBIX IEJICH U peaqu3ali |- OIIEHUBATh PECYPCHI, B TOM YUCJIE BPEMS U IPYyTHe HEMAaTepUadbHbIE PeCypPChl, HEOOXOAUMBIC IS
TUTAHOB JESITeNbHOCTH; BHIOMPATH JIOCTH>KEHHS TIOCTABJICHHOW LIEJIH;
YCIIEUTHBIE CTPATETHH B PA3THUHBIX - BBIOMPATH MYTh JOCTHKCHHSI [IEJTH, ITITAHUPOBAThH PEIICHIE MOCTABJICHHBIX 33714, OIITUMU3HPY S
CUTyalusX; MaTrepuaibHble U HEMAaTepUaIbHbIE 3aTPATHI;
- OpraHu30BBIBaTh (P (PEKTUBHBIN TOUCK PECYPCOB, HEOOXOMUMBIX IS JOCTHIKCHHSI IIOCTABJICHHOM 1IETIH;
- COIIOCTABJISITh OJIYYEHHBIN pe3yIbTaT ACSITEIbHOCTH C TOCTABICHHOM 3apaHee LeJIbIO.
MP2 | ymeHue NpOAYKTUBHO obOmartbes u|KomMmyHUKaTUBHBIE
B3aUMOJICICTBOBaTh B IIpoliecce - OCYIIECTBIATH ACTOBYI0O KOMMYHHUKAIIUIO KaK CO CBEPCTHUKAMM, TaK U CO B3POCIBIMH (KaK BHYTpHU
COBMECTHOM NeSITeIbHOCTH, | 00pa30BaTEeIbHOM OpraHu3allik, TaK WM 3a €€ MpelelaMu), IMOAOUpaTh NapTHEPOB IS JIEJIOBOM
YUYUTHIBaTh MO3ULIUU JIPYTHUX | KOMMYHHKAIIMH UCXOJISl U3 COOOpaKeHHI pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JIMYHBIX CUMITATH;
YYaCTHHUKOB JIEATEIIbHOCTH, - TIPH OCYIIECTBJIICHUU TPYIIIOBOW PabOThl OBITh KaK PyKOBOJWUTENIEM, TaK M WICHOM KOMAaHIbI B
s¢heKkTUBHO pa3peniaTb KOHPIUKTHI; |pa3HBIX PONIAX (TEHEPaTOp UACH, KPUTHK, HCTIOTHUTENb, BHICTYMAIOMINN, SKCIIEPT U T.11.);
-  KOOpAWHUPOBATh M BBHINOJHATH pabOTy B YCJIOBUSX PEATBbHOTO, BUPTYIBHOTO H
KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;
- Pa3BEPHYTO, JOTMYHO M TOYHO H3JIaraThb CBOK) TOYKY 3PEHHS C HCMOJb30BAHHEM aJI€KBATHBIX
(YCTHBIX M MUCbMEHHBIX) SI3bIKOBBIX CPEJICTB;
- pacmo3HaBaTh KOH(M)JIUKTOTEHHBIC CUTYallMd W TMPEAOTBpAIIaTh KOHPIHMKTHI A0 WX aKTUBHOH
¢a3bl, BRICTpanBaTh JCIOBYI0 U 00pa30BaTENbHYI0 KOMMYHHUKAIMIO, U30erash TMYHOCTHBIX OIEHOYHBIX
CYXJEHUI.
MP3 | BnajeHue HaBbIKAMM MO3HABATEIbHOM, | PeryasTuBHbIE

y4e0HO-HUCCIIEeIOBATEIIbCKON "
POEKTHON JESATCIbHOCTH, HaBBIKAMHU

CaMOCTOATCIIBHO ONPEACIIATEL LCIIN, 3alaBaTh MapaMETPbl U KPUTCPUH, 110 KOTOPLIM MOXXHO OIIPCACIIUTD,
4TO IECJIb JOCTUTHYTA,




paspeleHus mpooieM; CIOCOOHOCTh |

T'OTOBHOCTDH K CaMOCTOATCIIBHOMY
IMOUCKY METOJ0B PECIICHUA
MNPAaKTUYCCKUX 3adad4, I[MPUMCHCHHUIO

PAa3JIMYHBIX METOJ0B ITO3HAHUA,

- CTaBUTh W (HOPMYJIHPOBATH COOCTBEHHBIC 3aa4d B OOPa30BATEIBHOW ACITEILHOCTH W JKU3HEHHBIX
CUTYalIUsAX;

- OIICHWBATh PECypChl, B TOM YHUCJIC BpPEeMsl U IPyTrHe HEMaTepUAIBbHBIC PECYpPChl, HEOOXOIUMBIC IS
JTOCTHKEHHS TIOCTaBICHHOM 1IeNH;

- BBIOMpATh TYyTh JOCTIDKCHHS 1ENH, IUJIAHUPOBATh pPEIICHUE TIOCTaBJICHHBIX 3a/a4, ONTUMU3HPYS
MaTepuaIbHble U HeMaTepUalIbHbIE 3aTPaTHI,

- OpraHu30BBIBaTh (Y (PEKTUBHBIN TOUCK PECYPCOB, HEOOXOMUMBIX IS JOCTHKCHHSI IIOCTABJIICHHOM 1IETIH;
- COTIOCTABJIATH MOTYUYEHHBIN Pe3yIbTaT JEATEIBHOCTH C TOCTABICHHOM 3apaHee IeIbIo.
Ilo3HaBaTenbHbBIE

- WCKAaTb W HAXOJIUTh OOOOIIEHHBIE CMOCOOBI pelIeHUs 3a7ad, B TOM YHUCIE, OCYIIECTBISTh
pa3BepHYTHI HHGOPMAIIMOHHBIN TIOUCK U CTAaBUTh HA €T0 OCHOBE HOBBIC (YUueOHBIC U MO3HABATEILHBIC)
3a/1a4H;

- KpUTUYECKH OIIEHUBATh U MHTEPIPETUPOBATH MHPOPMALIMIO C PA3HBIX MO3UIIUN, PACIIO3HABAThH U
¢buKcUpoBaTh MPOTUBOPEUUS B UHPOPMAITMOHHBIX UCTOYHUKAX;

- HCTOJB30BaTh Ppa3JIMYHBIE MOJEITHbHO-CXEMATHUECKHUE CpPEICTBA [UIl  TPEIICTABIICHUS
CYIIECTBEHHBIX CBSI3€i W OTHOIIEHUH, a Tak)Ke MPOTUBOPEUUH, BBIIBICHHBIX B HMH()POPMAIIMOHHBIX
HMCTOYHHKAX;

- HAXOAWTh M MPUBOJUTH KPUTHUECKHE apTYMEHTHI B OTHOIICHUU JCHCTBHUI U CYKIEHUI APYroro;
CIIOKOWHO Y pa3yMHO OTHOCUTBHCA K KPUTHUYECKUM 3aMEUaHUSIM B OTHOIIEHUU COOCTBEHHOTO CYXKIEHUS,
paccMaTpuBaTh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

- BBIXOJUTh 3a pPaMKU Y4Ye€OHOrO TIpPEeAMETa M OCYIIECTBISATH IICJICHANPABICHHBIN MOUCK
BO3MOXKHOCTEH ISl IMPOKOTO IEPEHOCca CPEACTB U CIIOCOOOB NEHCTBUS;

MP4

CIHOCOOHOCTH K
UH(POPMALIMOHHO-
JIEATENHHOCTH,

FOTOBHOCTE  H
CaMOCTOSATEIbHOM
[M03HABaTEIHLHOMN
BJIQJICHUEC  HABBIKAMH  IOJIYYCHHUS
Heo0X0aAUMOMI uHbOopMaIuu u3
CIIOBapel pa3HbIX THIIOB, YMEHUE
OpPUCHTHUPOBATHCS B pa3InYHbIX

ITo3naBarenbHbBIE

C YYeTOM TPEUIOKCHHOMN 3a/1a4¥ BBISBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B paCCMaTPHUBAEMBIX
dakTax, TaHHBIX 1 HAOIIOICHUSX;

BBISIBJISITH IPUIMHHO-CIICJICTBCHHBIC CBSI3H TP U3YUYCHUH SIBJICHUH U IMPOIIECCOB;

JenaTh BBIBOJBI C  HCIOJb30BAHUEM JICAYKTUBHBIX W HMHIYKTHBHBIX
YMO3aKTIOYCHHIA TT0 aHAJIOTHH, (DOPMYITHPOBATH TUTIOTE3BI O B3aUMOCBSI3AX;
NPOTHO3UPOBATh BO3MOXKHOE JallbHEHINEE pa3BUTHUE MPOIECCOB, COOBITUH M WX TIOCIEIACTBHS B

YMO3aKJIIOUECHUH,

HMCTOYHHMKAX nH(pOpMalINH, | aHAJIOTUYHBIX WJIM CXOJHBIX CUTYallUsAX, BBIIBUTaTh MPEAINOIOKEHHUS 00 UX Pa3BUTHUHU B HOBBIX YCIOBHAX
KPUTHUYECKH OLICHUBATh U |¥ KOHTEKCTaX;

MHTEPIPETUPOBATH UH(OpMAIHIO, BBIOMpATh, AHAIU3UPOBATh, CUCTEMATH3UPOBATh U HMHTEPIPETUPOBATH HMH(DOPMALMIO PAZTUYHBIX
[0JIy4aeMY O u3 pas3IMYHbIX | BUAOB U (HOpM IpeCTaBICHHUS;
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HCTOYHHUKOB,

3¢ GEKTHBHO 3alIOMUHATH U CHCTEMAaTH3UPOBATH MH(POPMALIHUIO.

MP 5

YMEHHE  WCIIOJIb30BaTh  CPEJICTBA
UH(POPMAIIMOHHBIX "
KOMMYHUKAI[HOHHBIX TEXHOJIOTUI
(manee - HUKT) B  pemeHun
KOTHUTHBHBIX, KOMMYHHKATHBHBIX H
OpraHU3aIMOHHBIX 3a1a4 c
COOJIIOIEHNEM TpeOoBaHUH
OPrOHOMHUKH, TEXHUKU OE30MacHOCTH,
TUTHEHBI, pecypcocOepexeHus,
NPaBOBBIX U 3TUYECKUX HOPM, HOPM
MH(POPMALMOHHOM 0€301MacHOCTH

KommyHuKaTHBHBIE

pa3BepHYTO, JIOTUYHO M TOYHO M3JIaraTh CBOIO TOYKY 3PEHHS C UCIOJIb30BaHUEM aJ€KBATHBIX (YCTHBIX U
MMCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

MP 6

YMEHHE OIpPEIEIATh Ha3HAYECHHE U
(GYHKIMH  Pa3NUYHBIX  COIMAJIBHBIX
UHCTUTYTOB

KPUTHYECKH OIICHMBAThb W HMHTEPIPETUPOBATH HHGOPMAIMIO C pa3HbIX MO3MIMHA, pacro3HaBaTh U
(buKCHPOBATh MPOTUBOPEUUS B MHPOPMAITMOHHBIX UCTOYHUKAX

BBIXOJMTH 32 PAMKH y4€OHOIO NMPEeAMETa U OCYIIECTBIISTH 1eJIEHAPABIEHHBIN MMOMCK BO3MOXHOCTEH IS
IIMPOKOTO MEPEHOCA CPEJICTB U CIIOCOOOB ICHCTBHUS;

MP 7

YMEHHUE CAMOCTOSITEIIBHO OLEHUBATh U
MIPUHUMATh PEIICHUS, ONPEICIIAIONIUe
CTPAaTETMI0 TMOBEAEHUSA, C Y4YETOM
TpaXJaHCKUX n HPaBCTBEHHBIX
LICHHOCTEI;

KPUTHYECKH OIICHHBATh W HMHTEPIPETUPOBATH WHGOPMAIMIO C pa3HBIX TO3WIMMA, pPaclo3HABaTh H
¢bukcupoBaTh MPOTUBOPEUUS B UHPOPMAIIMOHHBIX HCTOYHUKAX

BBIXOJMTH 32 PAMKHU y4eOHOTO MPEAMETa U OCYIIECTBISITH IeJIEHANIPABICHHBIN MTOMCK BO3MOXHOCTEH IS
[IMPOKOTO MEPEHOCca CPENICTB U CIOCOO0B AEHCTBHUS;

OIICHUBATh BO3MOJXKHBIE MOCIEIACTBUS JOCTHKEHUS MOCTABJICHHOW IENH B JIEATEIHHOCTH, COOCTBEHHOM
KHU3HU U )KU3HU OKPYKAIOUIHX JII0/IeH, OCHOBBIBASICh HA COOOPAXKEHUSIX STUKUA U MOpAJIH

MP 8

BJIAICHUC SA3BIKOBBIMU CPEACTBAMU -
YMCHUC SCHO, JIOTMYHO MW TOYHO
u3jaraTrb CBOIO TOYKY 3pCHUH,
HCIIOJB30BaTh aJICKBATHBIC A3BIKOBBIC
CpeaACTBaA,

KOMMYHI/IKaTI/IBHHe

Pa3BCPHYTO, JIOTUIHO U TOYHO HU3JIaraTb CBOIO TOUKY 3pCHUA C UCIIOJIb30BAHUCM aJICKBATHBIX (yCTHBIX u
HI/ICBMCHHBIX) A3BIKOBBIX CPEACTB,
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MP 9
BJIAJICHHE HABBIKAMH | - CTaBUTh W (POPMYITUPOBATH COOCTBEHHBIC 33/J1a4d B 0OpA30BATEIBHON AESATETBHOCTH W KU3HEHHBIX

MO3HABaTENbHON  pedrexkcun  Kak | CHUTyalusx,
OCO3HAHUS COBEPIIAEMBIX JICHCTBUI U
MBICJIMUTEIIbHBIX MIPOLIECCOB, ux
pe3ybTaTOB M OCHOBAHUW, TPAHMI]
CBOEr0 3HAaHUA M HE3HAHMs, HOBBIX
MMO3HABATCJIIBHBIX 3aJa4 U CPEACTB HUX
JOCTH>KCHHUS.

- OLIEHUBATh PECypChl, B TOM YHCIIE BpeMs U JApPyrue HeMaTepUalbHBIE PECypchl, HEOOXOAUMBIE NS
JOCTHKEHUS IOCTABJIEHHOM 11EIH;

- BBIOMpATh MyTh AOCTIKEHHUS IENH, TUIAHUPOBATh DEIIEHUE TOCTABJICHHBIX 3a]a4, ONTUMHU3HPYS
MaTepualbHbIe U HEMaTepUaIbHBIC 3aTPATHI;

- OpraHu3oBbIBaTh 3(G(EKTUBHBINA MOMCK PECYpPCOB, HEOOXOMUMBIX ISl AOCTHXKEHUS TOCTaBICHHOMN
LICJIH;

- CONOCTABIISITh MOJTYYEHHBINA PEe3yIbTAT JESTEIHHOCTH C MMOCTABICHHOM 3apaHee IeIbIO.

[IpenmeTHble pe3ynbTaThl 0a30BOT0 YPOBHS OPUMEHTHPOBAaHBI Ha OOUIYI0 (DPYHKIMOHAIBHYIO I'PaMOTHOCTb, MOJIy4€HUE KOMIIETEHTHOCTEH s
MOBCEITHEBHOM JKU3HU U OOLIETO pa3BUTHsL. DTa IpyIia pe3ysibTaToB MpeArnoaraer:

* IOHMMaHHUE TPEMETA, KIIFOUEBBIX BOIPOCOB M OCHOBHBIX COCTABJISIONIMX 3JIEMEHTOB H3y4aeMOW MPEIMETHOM 00JIaCTH, YTO 00CCIIEYMBACTCS HE
3a CYeT 3ay4MBaHHs ONPEACICHUN M MPaBWI, a MOCPEACTBOM MOJACIMPOBAHMS M MOCTAHOBKH MPOOJEMHBIX BOMPOCOB KYJBTYPBI, XapaKTEPHBIX IS
JAHHOU TIPEeIMETHOM 00JIacTH;

* YMEHHE pelIaTh OCHOBHBIE MPAKTUYECKUE 3a7auH, XapaKTEpHbIE JIJIs1 KCTIONIb30BaHMsI METOI0B U MHCTPYMEHTAPHS IaHHOM MpeaAMETHOI 001acTy;

* OCO3HAaHUE PaMOK M3y4aeMOU MPEeIMETHON 00JIACTH, OTPAHUYCHHOCTH METOJOB U MHCTPYMEHTOB, THIIMYHBIX CBS3EH C HEKOTOPBIMU JAPYTUMH
00J1aCTSIMH 3HAHUA.

IIpenmeTHble pe3yabTaThl paszeia «BbIIyCKHUK MOJYyYUT BO3MOXHOCTh HAyUYHUTHCS» HE BBIHOCATCS HAa UTOTOBYIO aTTECTALIMIO, HO MPH 3TOM
BO3MOYKHOCTb UX JIOCTH)KEHUS JI0JKHA OBITh NMPEIOCTaBIeHA KaX10My 00ydaromemMycs

[Tpob6neMHO-GyHKIIMOHATBHBIE PE3YIIbTATHI
Paznen I Obyuaromuiics HayIUTCS IT OGyyaronuiicst MOJIyIUT BO3MOKHOCTh HAYUUTHCS
[lenu ocBoenus | st ucriosnb30BaHus B TOBCEAHEBHOM KU3HU U J1yis pa3BUTHUS MBILUICHUS, UCTIOJIB30BAaHUS B TIOBCEITHEBHOM KU3HU U
npeameTa obecrneveHrs BO3MOKHOCTH YCIIEITHOTO TPOAO0IKEHUS o0ecrnievueHrs BO3MOKHOCTH YCIIEIITHOTO IPOAOKEHUST 00pa30BaHUs TI0
o0pa30BaHMsl 1O CHEIHATBHOCTSM, HE CB3aHHBIM C CHEIHAIbHOCTSIM, HE CBSI3aHHBIM C MPHUKJIAJHBIM HCIIOIb30BAaHHEM
MPUKJIAHBIM HCTIOJb30BaHUEM MAaTEMATUKHI MaTeMaTHKU
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DJIEMEHTHI TEOPUH
MHOXECTB U

- OnepupoBaTh Ha 0230BOM YPOBHE MOHSTHUSIMH: KOHEYHOE
MHOECTBO, 3JIEMEHT MHOKECTBA, IIOJIMHOXECTBO,

- OHepI/IpOBaTB IOHATHUAMU. KOHCYHOC MHO>KECTBO, 3JICMCHT
MHOKCCTBA, MIOAMHOXKCECTBO, IICPECCUCHUC U O6I>GIII/IH€HI/I€ MHOXKCECTB,

MaTeMaTHYECKOW |TepecedeHre U 00beMHEHUE MHOKECTB, YHCIIOBBIC YUCJIOBBIC MHOYKECTBA HA KOOPJMHATHOMN MPSIMOM, OTPE30K, HHTEPBAJI,
JIOTUKH MHO’KECTBA Ha KOOPJAMHATHOW MPSMOMA, OTPE30K, MHTEPBAJ; | TOJYHHTEPBAII, IPOMEXKYTOK C BBIKOJIOTOW TOUKOMU, Tpaduieckoe
- OIIepUpPOBaTh Ha 0A30BOM YPOBHE MOHATHIMHU: MIPEACTaBICHUE MHOKECTB Ha KOOPAMHATHOM IJTIOCKOCTH;
YTBEPXKACHHUE, OTPUIIAHUE YTBEPKICHUS, UCTUHHBIC U - ONEPUPOBATH MOHATUSIMU: YTBEPKJICHUE, OTPULIAHUE YTBEPKACHHUS,
JIO’)KHBIC YTBEP)KICHUSI, TPUINHA, CIICJICTBUEC, YACTHBIN WCTUHHBIE U JIOXKHBIC YTBEPIKIACHHS, PUYNHA, CJIC/ICTBUE, YACTHBIN
ClIy4aii 00IIeTo YTBEepKICHUS, KOHTPIIPUMED; ClIy4aii 00IIEeTo YTBEePKICHUS, KOHTPIIPUMED;
- HAXOJUTh TIEpeceueHrne U 00bETMHEHNE IBYX MHOXKECTB, |- MPOBEPATH MPUHAIICKHOCTD JIEMEHTAa MHOKECTBY;
MPEJICTABICHHBIX IPpapuecKy Ha YUCIOBOUN MPSIMON; - HaXOJIUTh TIEpECeUYCHNE U O0hEIMHEHUE MHOXKECTB, B TOM UHCIIE
- CTPOUTH Ha YUCIIOBOM MPSIMOU MOAMHOKECTBO YUCIOBOTO |MPEICTAaBIEHHBIX rpaduIeCKU Ha YUCIOBOM MPSAMOM M Ha KOOPAMHATHOM
MHOECTBA, 33JJaHHOE MPOCTEUIITUMU yCIOBUSIMHU; IUIOCKOCTH;
- pacIio3HaBaTh JIOXKHBIC YTBEPKACHUS, OTUOKU B - MPOBOANTH JI0KA3aTEIbHBIC PACCYKICHUS 111 000CHOBAHUS
paccyXJIeHHsIX, B TOM YHCIIE C UCIIOJIb30BAHUEM WCTUHHOCTH YTBEPKICHUN.
KOHTPIPUMEPOB.
B noBcenHeBHOM KU3HU U MIPU U3YUECHUU JPYTUX MPEIMETOB:
- ICTIOJIb30BaTh YUCIIOBBIE MHOYKECTBA HA KOOPAMHATHOM MPSMOMN 1 Ha
. KOOPJMHATHOM TIJIOCKOCTH JIJISl OMMCAHUS PEAJIbHBIX MPOIIECCOB U
B noBcenHeBHOM XKU3HU U MPU U3YUEHUU JPYTUX SIBJICHMIA;
HpEAMETOB: . - MPOBOAUTH 10KA3aTEIbHBIE PACCYKICHHS B CUTYAIUSIX TOBCETHEBHOM
- I/ICHOJ}B3OBaTB YHCJI0BBLIC MHOKECTBA Ha KOOpI[I/IHaTH(iH SKI3HHU, TIPY PEIIEHMH 33124 U3 PYTHX TPEIMETOB
MIPSIMOM /TSI ONTUCAHUS PEATbHBIX TIPOIIECCOB U SIBJICHUI;
- POBOAUTH JIOTHUECKUE PACCYKACHUS B CUTYyAIUSIX
OBCEIHEBHOMN KU3HU
Yucna u - OnepupoBaTh Ha 6a30BOM YPOBHE MOHSATHSIMH: IIEJI0E - CBOOOTHO OTepHUpOBATh MOHATHSAMU: LIEIIOC YHUCIIO, ETUMOCTh YHCET,
BBIPAKCHHUS YHCII0, IETUMOCTh YUCeNl, OOBIKHOBEHHASI IPOOH, OOBIKHOBEHHASI IPOOB, NECATUIHAS JPOOh, palliOHATHHOE YHCIIO,

NecsATUYHAs ApOoOk, pallMOHATILHOE YHUCITO, MPUOIKEHHOE
3HAa4YE€HUE YHCIIA, 4acCTh, 10JI1, OTHOIIEHHE, IIPOLICHT,
MOBBIIIICHUE W TIOHW)KCHUE HA 33JJaAHHOE YKCIIO TIPOIICHTOB,
MacIurao;

- onepupoBaTh Ha 0a30BOM YPOBHE MOHATHSAMU: JIOTapUpM
qyclia, TPUTOHOMETPUYECKasi OKPYKHOCTb, TpaycHas Mepa
yTia, BeJIMYMHA YTIIa, 331aHHOTO TOYKOW Ha
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npuOIMKEHHOE 3HAY€HUE YHCTIa, YacTh, 10JIs, OTHOILIEHUE, IPOLICHT,
MOBBIIICHUE U TTOHIKEHUE HA 33/IaHHOE YUCIIO TIPOIICHTOB, MacIlTal;
- IPUBOJIUTH IPUMEPHI YHCEN C 3aJaHHBIMU CBOMCTBAMU JEITUMOCTH;
- ONIEPUPOBATH MOHATUAMHU: JIOTAPUPM YHCIIa, TPUTOHOMETPHYECKAsT
OKpPYXHOCTb, paJiliaHHas U TpaJyCcHasi Mepa yria, BeTU4YMHa yria,
3a/IaHHOT0 TOYKON Ha TPUTOHOMETPUUYECKON OKPY>KHOCTH, CUHYC,
KOCUHYC, TAHT€HC ¥ KOTaHT'€HC YTJIOB, UMEIOIIUX MTPOU3BOJIbHYIO




TPUTOHOMETPHUUYECKOIN OKPY>KHOCTH, CHHYC, KOCUHYC,
TAHI€HC U KOTAHT€HC YIJIOB, UMEIOIIMX MTPOU3BOJILHYIO
BEJIMUMHY;

- BBITIOJIHATH apu(PMETHIECKUE AEUCTBUS C TIEIBIMU U
paloHaIbHBIMU YHCTIAMU;

- BBITIOJTHATH HECIIOKHBIE MPe0oOpa30BaHMs YHUCIOBBIX
BBIpQKEHUI, COIepKAILMX CTEIIEHU YHCe, TM00 KOPHU U3
qrce, TM00 JTorapu(Mbl YUCET;

- CpaBHUBATh PallMOHAJIbHBIE YUCIIa MEXKIY COOO;

- OIICHUBATh M CPABHUBATH C PAIlMOHATHLHBIMU YHCIAMU
3HAYEHUS LIEJIbIX CTEIEHEN YMCes, KOpHEN HAaTypaIbHOM
CTETICHH U3 YHUCEIl, JIOTApU(MOB YKCEN B MPOCTHIX CITyJasiX;
- n300pakaTh TOUKAMH Ha YUCIIOBOM MPSMOM LIETIbIC U
paroHa bHbIC YHUCTIA;

- n300pakaTh TOUKaAMH Ha YUCIIOBOM MPSIMOM I1€JTbIe
CTEINEHHU YKCEeJ, KOPHU HATypaJbHON CTENIEHU U3 YUCE,
sorapu@mbl 4HCeN B MPOCTHIX CIyYasx;

- BBITIOJIHATH HECJIOKHBIE TIPe0Opa30BaHus IEIbIX U
JTPOOHO-pAIMOHATBHBIX OYKBEHHBIX BBIPAXKCHUH;

- BBIpAXaTh B MPOCTEUILIUX CIIy4asiX U3 PABEHCTBA OJHY
MIEPEMEHHYI0 Yepe3 JpyTue;

- BBIYHCIISATH B IPOCTHIX CITydasx 3HAYCHUS YUCIOBBIX U
OYKBEHHBIX BBIPaKEHUH, OCYILIECTBIISAS HEOOXOAUMbIE
MOJICTAHOBKH U MpeoOpa3oBaHus;

- U300paXkaTh CXeMaTHYECKH YToJj, BETUYMHA KOTOPOTO
BBIp@XKEHA B rPpalycax;

- OLICHMBATh 3HAKU CUHYCa, KOCUHYCA, TAHI€HCAa,
KOTaHI€HCA KOHKPETHBIX YTJIOB.

B noBceqHEeBHO KU3HU U ITPU U3YUYEHUH JPYTUX YUEOHBIX
IIPEIMETOB:

- BBIIIOJIHATH BBIUMCIIEHMSI IPU PELIEHUH 3a/1a4
IIPAKTUYECKOTO XapaKkTepa,
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- BBITTOJIHATH apr(pMeTHIeCKHe ICHCTBUS, coYeTast yCTHBIC U
MUCbMEHHBIE TIPUEMBI, IPUMEHSIS P HEOOXOTUMOCTH BBIUYNCIIUTEIIbHBIC
YCTPOMCTBA;

- HAXO/IUTh 3HAUCHUS KOPHS HATYPaJIbHON CTENICHH, CTETICHH C
panMoOHAIBHBIM ITOKa3aTeseM, Jorapudma, UCIoab3ys Ipu
HEO0XOIMMOCTH BBIYMCIUTEIbHbBIE YCTPONUCTBA,

- IOJIb30BATHCS OLEHKOI 1 MPUKHUIKOW IPH MPAKTUIECKUX PacueTax;

- IPOBOJIUTH 10 U3BECTHBIM (hOpMYJIaM U MpaBUIIaM MPeoOpa3OBaHUS
OyKBEHHBIX BBIPQKECHHH, BKIIIOYAIONINX CTETICHH, KOPHH, JIOTapHU(PMBI 1
TPUTOHOMETpHUUYECKUE (PYHKITUH;

- HAXOJIUTh 3HAYCHHUS YUCIIOBBIX M OYKBEHHBIX BBIPAKCHHH,
OCYILECTBIISISI HEOOXOIUMBIE TIOACTAaHOBKH U MIPE0Opa30BaHMUS;

- 1300pakaTh CXeMaTUYECKU YToJl, BEIMYMHA KOTOPOTO BBIpA)KEHA B
rpaxycax Wid paJuaHax;

- HCTIOJIH30BATh NPU PEIICHUH 3a/1a4 TaOJMYHBIC 3HAUCHUS
TPUTOHOMETPUYECKUX (QYHKLUH yTIIOB,;

- BBITIOJIHATH TIEPEBO/] BETMYMHBI YTIIa U3 PAJHaHHOW MEPHI B TPaIyCHYIO
1 00paTHo.

B noBceHEeBHO KU3HU U IIPU U3YyUEHHUH JPYTUX YUEOHBIX IPEAMETOB:
- BBIIIOJIHATD ACUCTBHS C YMCIOBBIMH JaHHBIMU IIPH PEIICHUH 3a1a4
MPAaKTUYECKOT0 XapaKTepa U 3a7a4 U3 pa3InyHbIX o0iacTeil 3HaHuH,
UCTOJb3Ys IPU HEOOXOIUMOCTH CIIPABOYHbIE MaTepHaIIbl U
BBIUYHCIIUTENBHBIE YCTPOICTBA,

- OLICHUBATh, CPABHUBATH U UCIIOJIB30BATh [IPH PELICHUH TPAKTHYECKUX
3a]1a4 YMCIIOBbIE 3HAUEHUS PEAJBHBIX BEJIMUNH, KOHKPETHBIE YUCIIOBBIE
XapaKTEPUCTUKH OOBEKTOB OKPY>KAIOLIET0 MUPA




- BBITIOJTHATH MPAKTUYECKHUE PACUYETHI C UCIIOIH30BAHUEM
P HEOOXOIMMOCTH CIIPABOYHBIX MaTEpPHAIOB U
BBIYMCIIUTEIIbHBIX YCTPOUCTB;

- COOTHOCHUTH peaHBHble BCIIWMYUHBI, XapaKTepI/ICTI/IKI/I
00BEKTOB OKPYKAIOIIEro MUPa C MX KOHKPETHBIMU
YHCJIOBBIMH 3HAYCHUAMMU,

- HCTIOJIb30BAaTh METOIbI OKPYTJICHUS, TPUOIMKSHUS U
NPUKUOKY IIPU PELICHUN MIPAKTUYSCKUX 3a0a4
IOBCEIHEBHOMN KU3HU

YpaBHeHus u
HEpaBEHCTBA

- Pemiath nuHeHbIE YpaBHEHUSI U1 HEPABEHCTBA,
KBaJIpaTHBIC YPABHEHUS;

- pemratk JorapuMuydecKkre ypaBHeHus Buaa loga (bx + ¢)
= d u npocreiimue HepaBeHcTBa BUa loga X < d;

- pemaTh nokasaTeabHble ypaBHeHus, Buaa a>° = d (rae d
MOHO MPEJCTaBUTh B BUJIE CTETICHH C OCHOBAaHUEM a) U
npocreimue HepaBeHcTBa BuAa a*< d (rme d MmoxkHO
MPEACTaBUTh B BUJI€ CTEIIEHU C OCHOBAHUEM a);

- IPUBOJAUTH HECKOIBKO MPUMEPOB KOPHEN MPOCTEUILIETO
TPUTOHOMETPHYECKOTO YPaBHEHUS BUA: Sin X = a, COS X =
a, tg x =a, ctg X = a, r1e a - TA0JIMYHOE 3HAUYCHHE
COOTBETCTBYIOLIEH TPUTOHOMETPHUECKON (DYHKITHH.

B noBcenHEBHOM KHU3HU U IIPU U3YYEHUH JPYTUX
IIPEIMETOB:

- COCTaBJIATh U PEIIATh YPABHEHHS M CHCTEMBI YPABHEHUHN
IIPY PELIECHNN HECIIOKHBIX TPAKTUYECKUX 3a]a4
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- PemaTh panmonanpHble, moka3zaTelbHbIE U JJOTapU(PMUUECKHE
ypaBHEHHUS U HEPABEHCTBA, MPOCTEHIINE UppAllMOHAIbHbBIE U
TPUTOHOMETPUYECKNE YPABHEHUS, HEPABEHCTBA U UX CHCTEMBI;

- HCII0JIB30BATh METO/Ibl PEIICHUS] YPaBHEHUI: IPUBEICHUE K BUIY
"Mpoun3BeIeHUE PaBHO HYJIIO" WM "YacTHOE paBHO HYJIIO", 3aMeHa
IIEPEMEHHBIX;

- HCTOJIB30BaTh METOJl MHTEPBAJIOB JIJISl PEILICHHS] HEPABEHCTB;

- CTOJIB30BATh TpaPUUECKUIl METO 1715l IPUOIMKEHHOTO PEIICHUS
YpPaBHEHUI U HEPABEHCTB;

- 1300pakaTh Ha TPUTOHOMETPUUECKON OKPYKHOCTH MHOXKECTBO
pEeLIEHU MTPOCTENIIINX TPUTOHOMETPUUYECKUX YPABHEHUN U HEPABEHCTB;
- BBITMOJIHATH OTOOP KOpPHEH YpaBHEHUH WITH pEIICHU HEPaBEHCTB B
COOTBETCTBHUHU C JIONIOJIHUTEIIbHBIMHU YCIIOBUSMH U OTPAHUYECHUSIMH.

B noBceHEeBHO KU3HU U ITPU U3YUEHUH JPYTUX YUEOHBIX PEAMETOB:
- COCTABJIATH U PEIIaTh YPaBHEHMS, CHCTEMBl YPABHEHHUI U HEPABEHCTBA
IIPU PEUICHUH 33/1a4 IPYTUX YUeOHBIX TPEIMETOB;

- ACIIOJIB30BATh YPAaBHEHUS U HEPABEHCTBA I IOCTPOCHHUSA U
HCCIIEA0BaHUS IPOCTEUIINX MATEMATHYECKUX MOJIEIIEN PEAIBHBIX
CUTyallul WIN IPUKJIAJHBIX 3a7a4;

- YMETb UHTEPIIPETUPOBATH [1I0JYyUYECHHBIN IIPU PELICHUN YPAaBHEHUS,
HEPaBEHCTBA WM CUCTEMBI Pe3yibTaT, OLIEHUBATh €T0 MPABIONOA00HE B




KOHTEKCTE 3aJITaHHOM peaIbHOW CUTYyalluy WY MPUKIAAHON 3a/1a4n

OyHKIUU

- OnepupoBaTh Ha 0230BOM YPOBHE MOHSITHIMHU:
3aBUCUMOCTH BEJIMYMH, (PYHKLHUS, apTyMEHT U 3HaAYCHHE
GbyHKIMM, 00J1aCTh OMPEICICHUS U MHOXKXECTBO 3HaYCHUI
¢byskumu, rpaduk 3aBUCUMOCTH, rpaduK QYHKINU, HYJIN
GyHKIMY, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA, BO3pAaCTaHHe
Ha YUCIIOBOM MPOMEXKYTKE, YObIBaHHE HA YHUCIOBOM
MPOMEXYTKe, HauboJIblllee U HAMMEHbIIIEe 3HAaUeHHE
(YHKIIMY Ha YMCIIOBOM MPOMEXKYTKE, IEPUOANYECKAS
GyHKIMS, TEpUOI;

- OTepupoBaTh Ha 0A30BOM YPOBHE HMOHATHAMM: MIpsIMast U
oOpaTHas MPONOPLHUOHATILHOCTh JTUHEIHAsI, KBaJApaTHYHAs,
norapupmMHuUecKas ¥ moxkasaTeabHast (QyHKIUH,
TPUTOHOMETpHUECKHE (DYHKIINU;

- pacro3HaBaTh rpaMKH 3JIEeMEHTApHBIX (PYHKIUIL: PsIMOi
1 00paTHOM MPOMOPIMOHATILHOCTH, JIMHEWHOM,
KBaJIPaTUYHOM, JTOTapru(PMUUIECKON U MMOKa3aTeIbHON
(yHKIMHN, TPUTOHOMETPUIECKUX (PYHKITUH;

- COOTHOCHUTD I'pauKu dJIEMEHTAPHBIX QYHKIUN: TPAMON U
0o0paTHOM MPONMOPIIMOHATEHOCTH, THHEHHOM,
KBaJIPaTUYHOM, JToTapru(PpMUIECKON U MMOKa3aTeIbHON
(GyHKIMI, TPUTOHOMETPUIECKUX QYHKINH ¢ HopMyTIaMH,
KOTOPBIMH OHH 33J1aHBbl;

- HAXOAMTH MO TPpaPuKy TPUOIMIKEHHO 3HAYCHUS (HYHKITIH
B 33JIaHHBIX TOYKaX;

- OTIPEACIIATH 1O TpaduKy CBOMCTBA (YHKIMH (HYIIH,
MIPOMEKYTKH 3HAKOIOCTOSIHCTBA, TPOMEXKYTKH
MOHOTOHHOCTH, HaOOJIbIINE M HAUMEHBIIINE 3HAYCHUS 1
T.IL);

- CTPOUTH ACKU3 Tpaduka QyHKINH, YIOBICTBOPSIIOIIEH
MPUBEICHHOMY HA0OPY yCIOBUH (IIPOMEKYTKH
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- OnepupoBaTh MOHATHAMU: 3aBUCUMOCTH BETTMYNH, (DYHKITHS, apTyMEHT
U 3HaueHHe (PyHKIMH, 00JIaCTh ONpPEeTICHUS U MHOKECTBO 3HAYCHUN
dbyHKuM, rpaduk 3aBUCUMOCTH, Tpaduk GyHKIHMH, HYIH QYHKIIAH,
MIPOMEXYTKH 3HaKOIIOCTOSIHCTBA, BO3pACTaHHE HA YUCIIOBOM
MPOMEXYTKe, yObIBAHNE HA YHCIOBOM ITPOMEKYTKE, HAaHOOJIbIIIee 1
HAaUMEHbBIIIee 3HaUYeHUE (PYHKIIMH Ha YHCIOBOM ITPOMEKYTKE,
nepuoauieckas QyHKIHS, TIEPUO/], YeTHASI M HeUeTHAs! PYHKIINY;

- ONIEPUPOBATH MOHATHIMHU: TPsIMasi U 0OOpaTHAsI MPOMOPIIMOHATEHOCTD,
JTMHEWHAas, KBaIpaTU9Has1, JIorapudMudeckas U ToKa3aTenbHas
(byHKIMU, TPUTOHOMETPHUYECKUE (PYHKITNH;

- OTIpe/ICTIATh 3HaYCHNE (PYHKIIMU 110 3HAUYECHHUIO apTyMEHTa TPU
pa3NUYHBIX croco0ax 3agaHus (QyHKIUH;

- CTpOUTH TpadUKU U3YUECHHBIX (DYHKITHI;

- OIUCBIBATH MO TPAUKy U B MPOCTEHIINX CITydasx Mo (Gopmyiie
MOBEJICHUE U CBOMCTBA (DYHKITHH, HAXOAUTH 10 rpaduKy HYHKIIIH
HauOOJIBIINE U HANMEHBIINE 3HAUCHHUS,

- CTPOMTB ACKU3 Tpaduka QyHKIMH, YIOBICTBOPSIOIICH PUBEICHHOMY
HAOOPY yCIIOBUH (MMPOMEKYTKHU BO3paCcTaHUs/yObIBaHUS, 3HAUCHUE
(GYHKIMA B 331aHHOW TOYKE, TOYKU IKCTPEMYMOB, ACUMIITOTHI, HYJTH
GyHKIUY U T.1.);

- pemarh ypaBHEHHsI, IPOCTEHIIINE CHCTEMBl YPaBHCHUH, HCTIOJB3Y ST
cBOMCTBa PyHKIUH U UX TpapUKOB.

B noBceHEeBHO KU3HU U IIPU U3YUEHHUH JPYTUX YUEOHBIX PEAMETOB:
- OIPENENSTh [0 rpapuKaM U UCIOIb30BATh JIsl pEIICHUS IPUKIaIHbIX
3aJla4 CBOMCTBA peabHBIX MPOIIECCOB U 3aBUCUMOCTEH (HAHOOIIbIITUE U
HauMEHbBIIINE 3HAYEHUS, IPOMEKYTKH BO3pAaCTaHUS U YObIBAHUS
(bYyHKIMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, ACUMITOTHI, IIEPUO U T.1I1.);
- UHTEPIPETUPOBATHh CBOMCTBA B KOHTEKCTE KOHKPETHOM MPaKTHYECKON
CHUTYyallUH,;




BO3pacTaHus/yObIBaHUs, 3HaUCHNE (DYHKITUHU B 3aJIaHHON
TOYKE, TOUYKH SKCTPEMYMOB U T.1I.).

B noBcenHEeBHOM XHU3HU U IPU U3YYEHUH JPYTUX
IIPEIMETOB:

- OIPENENSTh 10 rpauKaM CBOMCTBA pealIbHbIX MPOLIECCOB
U 3aBUCUMOCTEH (HanOoblIie 1 HaMMEHbIINEe 3HaYeHUs,
MIPOMEXKYTKH BO3pACTaHUsI U yObIBaHUS, IPOMEKYTKU
3HAKOMOCTOSHCTBA U T.I1.);

- HHTEPIIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOMN
MPAKTUYECKOU CUTYyaIuu

- OTIpE/ICTIATH MO TpaduKaM MPOCTEHIIINE XapaKTEPUCTUKU
MEPHOANYECKHUX TPOIIECCOB B OMOJIOTUH, SKOHOMHKE, MY3bIKE,
PAIUOCBS3H | JIp. (aMIUTATYAQ, IEPHUOJ U T.I1.)

DJIEMEHTHI
MAaTEMATHYECKOTO
a”HaJIM3a

- OnepupoBaTh Ha 6a30BOM ypOBHE MOHATUSIMHU:
IIPOM3BOHAs PYHKIUH B TOUKE, KacaTeJabHas K rpaduky
byHKIMY, Tpou3BoIHAS QYHKIUY;

- OIPENENSITh 3HAUEHUE MPOU3BOAHON (PYHKIIMH B TOUKE 110
M300pakeHHIO KacaTelbHOM K rpaduKy, MIPOBEACHHON B
9TOM TOYKE;

- pelIaTh HECIOXKHbIE 3a7ja4l Ha IPUMEHEHHUE CBSI3U MEXY
MIPOMEXYTKAMH MOHOTOHHOCTH M TOYKaMH 3KCTpEMyMa
(GyHKIMHU, C OTHOW CTOPOHBI, U IPOMEKYTKAMHU
3HAKOTIOCTOSIHCTBA U HYJISIMH ITPOU3BOIHOM 3TON (PYHKINU

- C Ipyrou.

B noBceaHeBHOM XKU3HU U IIPU U3YUEHUH IPYTUX
MIPEIMETOB:

- OJIB3YSICh IpauKaMu, CPABHUBATH CKOPOCTH
BO3pacTaHus (POCTa, MOBBIILIEHUS, YBETUUYECHUS U T.I1.) WIN
CKOpOCTH yObIBaHUs (IIa/IeHUs], CHU)KEHUS], yMEHbLICHUS U
T.Il.) BEJIMYMH B PeaJIbHBIX IpoLeccax;

- COOTHOCHUTD I'paMK1 peasbHbIX MPOLIECCOB U
3aBUCHUMOCTEH C X ONUCAHUSIMH, BKIIOYAIOIUMU
XapaKTepUCTUKH CKOPOCTU U3MeHeHHUs (ObICTpBIi pocT,
IUIaBHOE MOHUKEHUE U T.I1.);
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- OnepupoBaTh NOHATUAMU: POU3BOJHAS (QPYHKIMU B TOUKE,
KacaTenpHas K rpaduKy QyHKINH, TPOU3BOIHAS (PYHKIINH;

- BBIYMCIIATH IPOU3BOJHYIO OJHOWIEHA, MHOIOWIEHA, KBaPATHOTO
KOPHSI, POU3BOJIHYIO0 CYMMBbI (DYHKIIHIA;

- BBIUUCIIATH POU3BOHBIE 3JIEMEHTAPHBIX (PYHKLIUH U UX KOMOUHAIHIH,
HCIOJIb3YSl CIIPABOYHBIE MATEPUAIbL;

- HCCIIEZIOBATh B MPOCTEUIINX ClTydasX (yHKIIMM HA MOHOTOHHOCTD,
HAXOJUTh HANOOJIBINE U HAMMEHBIINE 3HaUYeHUs (PYHKIU, CTPOUTH
rpadMKy MHOTOUJICHOB M MIPOCTEHUIINX PAllMOHAIBHBIX (QYHKLUH ¢
UCIOJIb30BAaHUEM allllapaTa MaTeMaTHYeCKOr0 aHaIMu3a.

B noBceHEeBHON KU3HU U IPU U3YUEHUH JPYTUX YUEeOHBIX IPEAMETOB:

- pemaTh MPUKIIAJAHbIC 3a1a91 U3 ONOIOTHH, (PU3NKH, XUMHUH, YKOHOMHKH
U IPYTUX NPEAMETOB, CBA3AHHBIE C UCCIIEI0BAaHUEM XapAKTEPUCTUK
peaJIbHBIX MTPOLIECCOB, HAXOXKACHUEM HAauOOIBIINX U HAUMEHBIINX
3HAYEHUH, CKOPOCTU U YCKOPEHHUS U T.I1.;

- UHTEPIPETUPOBATH MOIYUYEHHBIE PE3YIIbTATHI




- HCII0JIb30BAaTh I'paUKH peanbHbBIX MPOLIECCOB IS
pEIICHUs HECIOKHBIX MPUKIIAJHBIX 33/1a4, B TOM YHUCJIC
orpenensis mo rpaduky CKOpocTh X0/a mpolecca

Crarucrtuka u
Teopus
BEPOSATHOCTEM,
JIOTUKA U
KOMOMHATOPHKA

- OnepupoBaTh Ha 6a30BOM ypOBHE OCHOBHBIMHU
OINHucaTeIbHBIMU XapaKTEPUCTUKAMH YUCIIOBOTO Habopa:
cpeaHee apupMeTHIECKOE, MeIUaHa, HanOoJIblIee U
HauMEHbIIIEE 3HAYCHMUS;

- OTepUpOBaTh Ha 6230BOM YPOBHE MOHATHAMHU: 4aCTOTA U
BEPOSITHOCTH COOBITHS, CITyYaifHbII BEIOOP, ONBITHI C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU;

- BBIUUCIIATH BEPOSITHOCTU COOBITHI HAa OCHOBE MOJICUETa
Y1CJIa UCXOMOB.

B noBceaHeBHOM KU3HU U MIPU U3YUYEHUH JIPYTUX
MPEIMETOB:

- OLICHUBATh M CPAaBHUBATH B POCTHIX CIyUasx
BEPOSTHOCTH COOBITHI B peanbHOM JKU3HH;

- YUTaTh, COMIOCTABIIATh, CPABHUBAThH, HHTEPIPETUPOBATH B
MIPOCTBIX CITyYasiX peajbHbIC JaHHBIC, IPEICTABIICHHBIC B
BUJIE TaOMNHII, AUarpamMmm, rpadukon

- ImeTh nipesicTaBiieHHE O TUCKPETHBIX U HEMPEPBIBHBIX CITyYalHbBIX
BEJIMYMHAX U PACIIPEACIICHUSIX, O HE3aBUCUMOCTH CITyYalHBIX BEIMYHH,
- UIMETh MPEJICTABIICHUE O MATEMATUYECKOM OKUJIAHUU U JUCTIEPCUH
CIIyYalHBIX BEJIUYMH;

- UIMETh NPEJICTABIICHUE O HOPMAJILHOM PACTIPEAEICHUH U IIPUMepax
HOPMAaJIbHO PACIIPEAETICHHBIX CIyYalHbIX BEJIUYUH;

- IOHUMATbh CyTh 3aKOHA OOJIBIIIMX YHCENl U BBIOOPOUYHOTO METOAA
U3MEPEHUS BEPOATHOCTEH;

- IMETh TMPEJICTaBIICHNE 00 YCIOBHOM BEPOSTHOCTH M O TTOJTHOU
BEpPOSITHOCTH, IPUMEHSITh UX B PEIICHUU 33]1a4;

- UIMETh MPEJICTABIICHUE O BaXHBIX YACTHBIX BUJAX PACIPEICICHHUN U
MIPUMEHSTh UX B PEILICHUU 3a/1a4;

- UMETb MPEJICTABICHUE O KOPPEIAILNUU CIIyYalHbIX BEJIMYMH, O JMHEHHOU
perpeccuu.

B noBcenHeBHOM XU3HU U MIPU U3YUYECHUU JPYTUX MPEIMETOB:

- BBIYHCIISATH WIH OIICHUBATh BEPOSITHOCTH COOBITUH B peaibHON KU3HU;
- BBIOMpATh MOAXO/ISIIINE METOIBI MPEJICTABICHUS U 00pa0OTKU JaHHBIX;
- YMETh peliaTh HECIOXKHbIC 3a]]a4l HA IPUMEHEHHUE 3aKOHa OOJIbIITNX
YHUCEN B COLIUOJIOTUH, CTPAXOBAHUH, 3/[PAaBOOXPAaHEHUH, 00ECIICUeHUN
0€30MacCHOCTH HACEICHUS B UPE3BBIUAHHBIX CHUTYAIUSIX

TexcToBbIe 3a7a9n

- Pemrath HeCIOKHBIE TEKCTOBBIC 33/1a4X Pa3HBIX THUIIOB;

- aHaJIM3UPOBATh YCIOBUE 33/1a4H, P HEOOXOANUMOCTH
CTPOUTBH ISl €€ PEUICHUSI MAaTEMAaTUYECKYI0 MOJIETTb;

- IOHUMATh U UCTIOJIb30BATH JIJISl PEILICHUS 3aa4n
nH(popMaIio, MPeACTaBICHHYIO B BUJIE TEKCTOBOU U
CUMBOJIILHOM 3amlKCH, CXeM, TaOIuII, TuarpaMm, rpaduKos,
PUCYHKOB;
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- PemiaTh 3a1aun pa3sHbIX TUIIOB, B TOM YMCJIE 33a4U TOBBIIIEHHON
TPYAHOCTH;

- BBIOMpATh ONTUMAJIbHBIA METOJ] PELICHUS 33/1a4H, pacCMaTpUBast
pas3IUYHbIE METO/IBI;

- CTPOUTH MOJIEJb PELICHUS 3a/1a4H, IPOBOJUTH JI0KA3aTEIbHbIE
paccyXIeHHUs;

- pemaThb 3a1a4u, TpeOyromue nepedopa BApHAHTOB, TPOBEPKH yCIOBHIA,




- IECTBOBATH M0 ANITOPUTMY, COJEPKAIIEMYCS B YCJIOBUH
3a/1a4w;

- HCIIOJIb30BATh JIOTHYECKHUE PACCYKACHUS MTPU PEIICHUN
3a/1a4w;

- paboTath ¢ U30BITOYHBIMH YCIOBHUSMH, BEIOMpAst U3 BCE
uH(pOpMaInH, TaHHBIe, HEOOXOUMBIC JJIs PEIICHUS
3a/a4u;

- OCYIIECTBIISITh HECIIOKHBIN MEpeOOp BO3ZMOKHBIX
pelIeHni, BEIOUpasi U3 HUX ONTUMAIbHOE TI0 KPUTEPUSM,
c(hOpMyJIUPOBAHHBIM B YCIIOBHH,

- aHaJM3UPOBATh U UHTEPIPETUPOBATH MOJTyUCHHBIE
pElIeHUs B KOHTEKCTE YCIOBHS 3a/1a4H, BEIOMPATh
pellieHus, He MPOTUBOPEYalIie KOHTEKCTY;

- pemaTh 3aJla4yi Ha pacyeT CTOMMOCTHU MOKYIOK, YCIIYT,
MOE3/0K U T.I1.;

- peuaTh HECIOXKHBIE 3aJ]a4H, CBSI3aHHbBIE C JOJIEBBIM
y4acTHeM BO BIIAJICHUH (PUPMOIL, TpeAIPUATHEM,
HEJIBUKUMOCTBIO;

- pemaTth 3aa4y Ha IPOCThIE MPOLEHTHI (CHCTEMbI CKUIOK,
KOMMCCHH) U Ha BBIYMCIICHHE CJIOKHBIX MPOLIEHTOB B
Pa3IMYHBIX CXeMaxX BKJIAJ0B, KPEAUTOB U UIIOTEK;

- pemaTh NpakTHYECKHUE 3a1a4n, TPeOyIoIIre
MCIIOJIb30BaHUs OTPUIIATENIbHBIX YHCEI: Ha OINpe/ieiIeHUE
TEeMIIepaTypbl, HA ONPEIEICHUE MOJ0KEHHS HAa BPEMEHHOM
ocH (710 HaIIeH IPBI U TIOCJIE), HA ABMIKECHUE JTCHEIKHBIX
CpeacTB (MPUXo/pacxoy), Ha ONpeaeTiCHUuE
TJTyOWHBI/BBICOTHI | T.I1.;

- HCTIOJIB30BATh MOHATHE MacIITaba st HaXO0XKICHUS
paccTOsSIHUM U IJIMH Ha KapTaX, IUIaHaX MECTHOCTH, MIaHax
MOMEIICHUH, BEIKPOHKaX, IpU paboTe Ha KOMITBIOTEPE U
T.II.

B noBcenHEBHOM KU3HU U IIPU U3YYEHUU IPYTUX
MPEIMETOB:
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BBIOOpA ONTHUMAJIBLHOTO PE3yJIbTaTa;

- QHAIU3UPOBATh U UHTEPIIPETUPOBATH PE3YAbTATEl B KOHTEKCTE YCIOBUSA
3aJ1auu, BBIOMPATh PEUICHHs, HE TPOTHBOPEYAIINE KOHTEKCTY;

- IEPEBOIUTH TPH PEIICHUH 3a]1a4l HHPOPMALIUIO U3 OJHON (POPMEI B
JPYTYI0, UCTIOJIB3YsI PU HEOOXOAMMOCTH CXEMBI, TaOIUIIbI, TPadUKH,
AuarpaMmbl;

B noBcenHEeBHOM XNU3HU U IIPU U3YYEHUH IPYTUX NIPEIMETOB:
- pelaTh IPaKTUYECKUE 3a0a4U U 3a1a4U U3 IPYTUX PEIMETOB




- p€IiaTbh HECJIOXKHBIC ITPAKTUYCCKUE 3a1a4u,
BO3HHUKAIOIIUC B CUTyalludX HOBCGHHGBHOﬁ KHU3HHU

I'eomerpus

- OnepupoBaTh Ha 6a30BOM ypOBHE MOHATUSIMH: TOUKA,
npsiMasi, TNIOCKOCTh B IPOCTPAHCTBE, MAPaJUICIEHOCTD U
NEPIEHANKYISPHOCTD MPSIMBIX U TIOCKOCTEH;

- pacno3HaBaTh OCHOBHBIC BH/IbI MHOTOI'PAaHHUKOB (TIpH3Ma,
NUpaMK/JIa, MPSMOYTOJIbHBIN Mapajienenunesn, Kyo);

- 1300pakaTh n3ydaemble QUTYpBI OT PYKH H C
MIPUMEHEHHEM TPOCTHIX YE€PTEKHBIX HHCTPYMEHTOB;

- enaTh (BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB
MPOCTHIX 0OBEMHBIX (PUTYp: BHJI CBEPXY, COOKY, CHU3Y;

- U3BJIEKAaTh HH(POPMAIHIO O TPOCTPAHCTBEHHBIX
reoMeTpHuecKuX (hUrypax, mpeaCcTaBICHHYIO Ha YepTeKax
U PHCYHKaX;

- IpUMeHATH TeopeMy Iludaropa npu BeIYUCICHUT
3IIEMEHTOB CTEPEOMETPUYECKUX QUTYD;

- HaXO/UTh OOBEMBI U TIOIIA/IN TTOBEPXHOCTEH
HPOCTEHIITMX MHOTOTPAaHHUKOB C IPUMEHEHUEM (HhOPMYIT;
- pacro3HaBaTh OCHOBHBIC BHJIBI TEJ BpaleHUs (KOHYC,
nuauHAp, cdepa u map);

- HaXO/AUTh OOBEMBI U IIOIIA/IN TTOBEPXHOCTEH
HPOCTEHIITMX MHOTOIPAHHUKOB U TEJ BPAIICHUS C
pUMEHEHUEM (HOPMYIL.

B noBcenHEeBHOM KHU3HU U IIPU U3YYEHUH JPYTUX
MPEAMETOB:

- COOTHOCHUTH a0CTPaKTHBIE TEOMETPUUYECKUE TTOHATHUS U
(haKThI ¢ peTbHBIMU KU3HCHHBIMH OOBEKTAMHU U
CUTYaIUSIMU;

- HCTOJb30BaTh CBOMCTBA IPOCTPAHCTBEHHBIX
TeOMETPUUYECKUX (PUTYD VIS PEIICHUS TUTIOBBIX 3a/1a4
MIPAKTUYECKOI0 COAECP/KAHNUS;

- COOTHOCHTH IUIOLIAIA IIOBEPXHOCTEMN TEN OJJUHAKOBOU
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- OnepupoBaTh NOHATUSAMU: TOUKA, IPSIMasi, IIOCKOCTh B IPOCTPAHCTBE,
HapajyieIbHOCTh U NMEPIEeHANKYISIPHOCTD MPSAMBIX U IUNIOCKOCTEH;

- IPUMEHSATD JUISl pELIEHUS 3a/1a4 T€OMETPUUECKUE (PAKThI, €CIIN YCIOBUS
NPUMEHEHHUs 3aJlaHbl B ABHOM (hopme;

- pemaTth 3aja4y Ha HaX0K/I€HUE T€OMETPUYECKUX BETUYHH I10
o0pasuaM WiIu aaropuTMam;

- IenaTh (BBIHOCHBIE) TUIOCKHE YePTEKU U3 PUCYHKOB 00BEMHBIX (puryp,
B TOM YHCJIE PUCOBATH BUJ CBEPXY, COOKY, CTPOUTH CEUCHMSI
MHOTOTPaHHHUKOB;

- U3BJIEKaTh, UHTEPIPETUPOBATH U IPEOOPA30BBIBATh MH(POPMALIUIO O
reoMeTpHUECKUX (PUTypax, MPeCTaBICHHYIO Ha YepTekKax;

- IPUMEHATh FreoMeTprudeckre (aKkThl AJIs pEIIeHUs 3a/1a4, B TOM YUCIIe
IIPEII0JIaratoINX HECKOJIBKO I11aroB PEIICHHUS;

- OMMCHIBATh B3aUMHOE PACHOJIOXKEHHUE MPSAMBIX U INIOCKOCTEH B
IIPOCTPAHCTBE;

- ¢popMynHpOBaTH CBOWCTBA M MPU3HAKU (DUTYD;

- I0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPKICHMUS;

- BJIJIeTh CTAaHAAPTHOH Kilaccu(UKanyen NpoCTPaHCTBEHHBIX QUTYD
(mupamMuabl, IPU3MBI, TAPAJIIEIECIUIIEAbI);

- HaXO/AUTh 0OBEMBI U IIOLIA/IN TIOBEPXHOCTEH reOMETPUYECKUX TEI €
pUMEHEeHHEM GOopMyIT;

- BBIUUCIIATH PACCTOSHUS U YIJIbI B IPOCTPAHCTBE.

B noBceaHeBHOM )XKU3HU U NIPU U3YUEHUH IPYTUX [IPEIMETOB!
- CIOJIb30BATh CBOMCTBA FTEOMETPUUECKUX (PUTYp JUIs pelIeHUs 3a1a4
MPAaKTUYECKOT0 XapaKTepa U 3aa4 U3 IpyTrux odjaacteil 3HaHUN




(GopMBI pa3IMUHOTrO pa3Mepa;

- COOTHOCHUTH 00BEMBI COCYIOB OIMHAKOBOM (POPMBI
Pa3IMYHOIO pa3Mepa;

- OIICHUBATh (POPMY NMPaBUILHOTO MHOTOIPAaHHHKA ITOCIIE
CIMJIOB, CPE30B U T.I1. (OIPEIEIIATh KOJUYECTBO BEPIIMH,
pebep u rpaHeit MOITy4eHHBIX MHOTOTPAHHUKOB)

Bexrops! n - OnepupoBaTh Ha 6a30BOM ypOBHE MOHATHEM JIEKapTOBHl |- OTeprpoBaTh NOHATHAMHE JEKApPTOBBI KOOPIMHATHI B IPOCTPAHCTBE,
KOOpJMHATHI B KOOpJMHATHI B IPOCTPAHCTBE; BEKTOP, MOAYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
IIPOCTPAHCTBE - HAXO/AUTh KOOPAUHATHI BEPIIUH Ky0a 1 MPSMOYTOJILHOTO | yTOJI MEXY BEKTOpaMH, CKaIIpHOE MPOU3BEIEHIE BEKTOPOB,
napajuleJIenune1a KOJUIMHEApHBIE BEKTOPHI,
- HAXOAUTb PACCTOSIHUE MEXKIY IBYMs TOYKAaMHU, CyMMY BEKTOPOB U
IIPOU3BEICHNE BEKTOPA HA YHCIIO, YTOJI MEXIY BEKTOPAaMH, CKaJISIPHOE
IIPOU3BEICHUE, PACKIAABIBATH BEKTOP M0 JBYM HEKOJUIMHEAPHBIM
BEKTOpaM;
- 3371aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKapTOBOW CUCTEME KOOPIMHAT;
- pemaTh MPOCTEeHIINEe 3aJaul BBEIGHUEM BEKTOPHOr0 Oa3uca
Hcropus - OnuceIBaTh OTACIBHBIE BBIAAIOIINECS PE3YJIBTATHI, - [IpeacraBisaTe BKIaJ BBIAAIOIIMXCS MAaTEMAaTUKOB B pa3BUTHE
MaTE€MAaTHKU IIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMATUKHU KAK HAYKU; MaTEMaTHKU U UHBIX HAyYHBIX 00IacTel;
- 3HaTh IPUMEPHI MATEMAaTUYECKUX OTKPBITUI U UX aBTOPOB |- IOHUMATh POJIb MATEMAaTUKH B pa3BUTUU Poccun
B CBSI3U C OTE€YECTBEHHOW U BCEMUPHON UCTOPHEH;
- IOHUMAaTh POJIb MATEMATHKH B pa3BUTUH Poccun
Metoel - [IpuMeHATh U3BECTHBIE METO/IBI TP PELLICHUN - Mcrionb30BaTh OCHOBHBIE METOABI 1OKA3aTEIbCTBA, IPOBOIUTH
MaTE€MAaTHKU CTaHAAPTHBIX MATEMAaTUYECKUX 3a7a4; JIOKA3aTeJIbCTBO U BBHIIIOJIHATH ONPOBEPIKECHMUE;

- 3aMeYaTh U XapaKTepru30BaTh MaTEMAaTUUECKUE
3aKOHOMEPHOCTH B OKPY>KAIOIIEH IEHMCTBUTENBHOCTH;

- IPUBOJUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN
B MPUPOJIE, B TOM YHUCJIE XapaKTEPU3YIOIINX KPacoTy U
COBEPILEHCTBO OKPY>KAIOUIEr0 MUpa U MPOU3BEACHUI
HCKYCCTBa

- IPUMEHATh OCHOBHBIE METO/IbI PEILICHUS MAaTEMaTUUECKUX 3a1a4;
- Ha OCHOBE MaT€MaTUYECKNX 3aKOHOMEPHOCTEN B IPUPOJE
XapaKTepU30BaTh KPACOTY U COBEPLICHCTBO OKPY KAIOIIEr0 MUpa U
IIPOU3BEICHUN HCKYCCTBA;

- IPUMEHSATH NPOCTEHIINE POTPAMMHBIE CPEACTBA U AIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN MAaTEMAaTHYECKHUX 3a/1a4
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3 CTPYKTYPA U COAEP’)KAHUE YYEBHOI'O HPEIMETA «MATEMATHKA»
3.1 OFbEM YYEBHOTI'O TIPEJJMETA U BU/1bl YYEBHOU PABOTbI

Oovem | PacnpenesneHue 1mo cemecTpam

Buj yueOHoii padoThl uacoe I ) 3 4
MaxkcumajibHasi yueOHasi Harpy3ka (Bcero) 392 54 110 80 148
Oobs3aTesibHAsE ayIUTOPHAs yueOHAasi HATPY3Ka (Bcero) 386 54 110 80 142
B TOM YHCIIE:
YPOKH
JIEKIUU 76 14 22 10 30
MIPAKTHYECKUE 3aHATHS 298 40 88 76 100
KOHCYJIbTallUs 12 12
CamocrosiTesibHas padora o0y4yaronierocsi (Bcero) 76
B TOM YHUCIIE:
BHEayUTOPHAsl CAMOCTOsITeNIbHAs paboTa
[TpomesxyTouHas arTecTanus B popMe IK3aMeHa KonTpons OK3amMeH

Hast
paborta
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3.2 Conep:xxkanme yueOHOro npeamera «Marematuka
Aure0pa 1 HayaJIa aHAJIN3A

IToBTOpenue. Pemienue 3aqay ¢ UCIOJIL30BAHUEM CBOMCTB UMCENI U CUCTEM
CUHMCJICHMS, IEIMMOCTH, JI0JI€H U 4acTeu, MPOIIEHTOB, MOYJIel uncel. Pemenue
3aJlad C HCIOJb30BAaHUEM CBOWCTB CTENEHEW UM KOPHEW, MHOTOUWICHOB,
npeoOpa3oBaHUi MHOTOWICHOB M IPOOHO-PAIIMOHAIBHBIX BBIPAKESHUM.

Pemenne 3a1au ¢ uCnoap30BaHUEM I'paLyCHOM Mepbl yriia. Monayip yucia
Y €ro CBOMCTBA.

Pemenne 3amau Ha JBUKEHHME U COBMECTHYIO pabOTy C IOMOILBIO
JIMHEWHBIX U KBAJIPATHBIX YPABHEHUU U UX CUCTEM. Pemenne 3a1a4 ¢ MOMOIIBIO
YUCJIOBBIX HEPABEHCTB M CHUCTEM HEPAaBEHCTB C OJHOW NIEPEMEHHOU, C
IPUMEHEHUEM U300pa’KEHUS YUCIOBBIX POMEKYTKOB.

Pemenue 3a1a4 ¢ MCMONB30BAaHUEM YHUCIOBBIX (PYHKUUNA U UX TPaPUKOB.
Hcnonb3oBanue CBOWCTB U I'paUKOB JIMHEWHBIX M KBAJAPATUUYHBIX (DYHKIIUH,

0o0paTHOM MPOMOPIUOHAIBHOCTA U QYHKUIUU Y = Jx ['paduueckoe penienue

YPaBHEHUW U HEPABEHCTB.

Tpuronomerpuueckasi OKpPYKHOCTh, paauaHHas wepa yria. Cunyc,
KOCHHYC,  TaHTEHC, KOTaHT€HC  MPOU3BOJBHOIO  yrJa. OcHoBHOEC
TPUTOHOMETPUUECKOE TOXJAECTBO W  CIEJACTBUS W3 HEro. 3HAYCHHS
TpuroHoMmeTpudeckux GyHkiuit s yriaos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0,
T T T T .
6 1 3 9 pan). PopMysbl CIOKECHHS TPUTOHOMETPUYECKUX (DYHKIIHH,
dbopmyIibl ipuBeieHHs, GOPMYJIBI ABOMHOTO apryMeHTa.

Hynu  ¢yHKIuM, 0OpPOMEXKYTKH  3HAKOIMOCTOSHCTBA, MOHOTOHHOCTb.

HauGonpiiee n HamMeHbliee 3HaueHUe QyHKIUHU. lleproamueckue QyHKIHM.
UeTtHOoCTh 1 HeYeTHOCTh PyHKIUH. CrokHbIE QYHKIINH.

Tpuronomerpudeckue QyHKIMH Y = COS X, Y = Sin X, y = tg X. OyHKIUA y =
ctg x. CBoiicTBa 1 rpauKu TPUTOHOMETPUUECKUX (PYHKITUH.

ApDKKOCHHYC, apKCHHYC, apKTaHI€HC 4YucCla. ApKKOTAaHI'€HC YHCIIa.
[Ipocrenmmue TPUTOHOMETPUYECKUE YpaBHEHHS. Pemenne
TPUTOHOMETPUUECKNUX YPABHEHHM.

OOpaTHble TPUrOHOMETPUYECKHE (PYHKLIMHU, UX CBOMCTBA W Tpaduky.
Peienue npocrenmmx TpUroHOMETPUIECKUX HEPABEHCTB.
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CreneHb ¢  [EUCTBUTENBbHBIM  IOKAa3aTe€JEM, CBOWCTBA  CTEIICHH.
[Ipocreiimme nokKa3arenbHbIE YpaBHEHUsS MW HepaBeHCTBa. llokazarenbHas
(yHKLHS U €€ CBOMCTBA U IpaduK.

Jlorapudm umcna, cBoiicta norapudma. Jlecaruunsrii torapudm. Yucso e.
Hatypanbubiit jgorapudm. IIpeoOpazoBanue norapupMUYeCKuX BBIPAKCHHIA.
Jlorapudmuueckue ypaBHeHHUs U HepaBeHCTBa. Jlorapudmuueckas GyHKUUA U
ee CBOicTBa U rpaduk.

Crenennast ¢QyHkmuss u ee cBoMcTtBa W rpaduk. HWppanuoHaibHbie
YpaBHEHHUS.

MCTOI[ HHTCPBAJIOB AJIA pCIICHUA HCPABCHCTB.

[IpeobpazoBanus rpadukoB GyHKIMN: CABUT BAOJb KOOPJIUHATHBIX OCEH,
pacTsKEHHME M C)KaTHE, OTPAKEHUE OTHOCHUTEIBHO KOOPAMHATHBIX OCEH.
['padrueckne MeTOapl pENICHHWS YpaBHEHWW W HEPaBEHCTB. Pemienwue
YPAaBHEHUW U HEPABEHCTB, COAECPKAIUX IIEPEMEHHYIO 10l 3HAKOM MOIYJISI.

CucremMpl TOKa3aTeNbHBIX, JIOTApUPMUUYECKUX U  HUPPALUOHAIBHBIX
ypaBHeHU#. CUCTEMBI OKa3aTEIbHBIX, JOrapu(PMUUECKUX HEPABEHCTB.

B3aumuo oOpatabie Gyukmun. ['paduku B3auMHO 00paTHBIX (yHKIIUMA.
YpaBHEHUS, CHCTEMBI YPAaBHEHUH C IAPAMETPOM.

[IpousBognast ¢ynkimu B Touke. KacarembHas k rpaduky GyHKIHU.
['eomerpuueckuii. u  (usmyeckuid cMmbIci  Opou3BoaHOM. [Ipon3BoaHBIE
aneMeHTapHbIX PpyHkuil. [IpaBuiia nuddepeHunpoBanus.

Bropas npousBoiHasi, €€ reOMETPUYECKUN U (PU3NUECKUIA CMBICI.

[Tonsarue o HenpephiBHbIX PyHKIUSIX. TOUKM 3KCTpemMyMma (MakCUMyMma U
MuHumyma). HMccienoBanue sneMeHTapHBIX (YHKIIMH Ha TOYKH SKCTpEMyMa,
HauOoJIbIIIEE U HAMMEHBIIIEEe 3HAYCHUE C MOMOIIbI0 Mpou3BoHOM. [locTpoeHue
rpadukoB (QyHKIMI € MOMONIBIO MPOU3BOAHBIX. [IpuMeHeHne MNpoOn3BOIHOM
IIpU PEIICHUU 33/1a4.

ITepBooOpa3znas. IlepBooOpasubie anmemeHTapHbIX GyHKIUA. [lnomanp
KpuBoiuHEHOW Tpaneruu. dopmyna Heiorona-JleiiOnuna. OnpeneneHHBIHN
uHTerpan. Beraucnenue miomazaei miockux Guryp u o0beMOB TeJl BPAIIEHUS C
IIOMOIIIbIO HHTETpAA.
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I'eomerpus

IToBropenue. Pemienne 3amauy ¢ TpUMEHEHHMEM CBOWCTB ¢UTyp Ha
IJIOCKOCTH. 3aJladyd Ha JIOKa3aTeJbCTBO W IOCTPOCHUE KOHTPIPHUMEPOB.
Hcnonb30BaHne B 3aja4ax NPOCTEUIINX JIOTUYECKUX ITpaBwi. Pemenue 3anay ¢
WCIIOJIb30BAHUEM TEOPEM O TPEYTOJbHHUKAX, COOTHOLICHUN B MPSAMOYTOJIbHBIX
TPEYTOJbHUKAX, (DAKTOB, CBSA3AHHBIX C YEThIPEXyroJibHUKaMu. Pemienue 3aaau ¢
UCIIOb30BaHUEM (DaKTOB, CBSI3AHHBIX C OKPYKHOCTSIMU. PelieHue 3amad Ha
M3MEPEHUSI Ha IJIOCKOCTH, BBIYMCICHUE JIMH U IUlomiaiei. Pemenue 3agay c
MOMOIIbIO BEKTOPOB U KOOPJMHAT.

Harnsinnast crepeometpusi. Gurypsl 1 ux uzoOpaxkeHus (KyO, mupamuja,
npu3Ma). OCHOBHBIE TOHATUS CTEPEOMETPUU U UX cBoicTBa. CedeHus kyba u
TeTpa’apa.

Touka, npsiMasg M IUIOCKOCTH B IPOCTPAHCTBE, aKCMOMBI CTEPEOMETPUU U
CIEACTBHS W3 HHUX. B3anMHOE pacnosioKeHue NpPsAMBIX M IUIOCKOCTEW B
npocTpancTBe. llapamienbHOCTh MNPAMBIX M IUIOCKOCTEM B NPOCTPAHCTBE.
N300paskeHne npocTeninx NpoCTPaHCTBEHHBIX (PUTYp HA MJIOCKOCTH.

Paccrosinusa Mexay purypamu B IpOCTPaHCTBE.
¥Yrnsl B npocTpaHcTBe. [lepnenauKyaspHOCT MPSMBIX U IIIIOCKOCTEN.

[Ipoekuuss ¢urypsl Ha 1UIOCKOCTh. IlpH3HaKM mNepHeHIUKYISIPHOCTH
IPSIMBIX U TUIOCKOCTEN B MPOCTPAaHCTBE. Teopema o Tpex NepHeHIuKYJIIIpax.

MHOrorpaHHUKH. [Tapaytenenunen. CaoiicTBa IIPSIMOYT'OJIBHOTO
napayuienenunena. Teopema IIudaropa B npoctpancrse. [Ipuzma n nupamuia.
[IpaBunbpHas nupamuja W npaBuibHas npusma. llpsmas nupamuna. DIeMEHTSI
IIPU3MBI U IUPAMUJIBL.

Tena Bpamenus: WIMHIAP, KOHYC, cdepa u map. OCHOBHBbIE CBOWCTBA
PSIMOTO KPYTOBOTO IMUJIMHAPA, MPSIMOTO KPyroBoro konyca. M3o0paxkenue Ten
BpalleHUsI Ha TUIOCKOCTH.

[IpencraBienne 00 yCEUEeHHOM KOHYCE, CEUEHHUs KOHyca (IapajulesbHOe
OCHOBAHMIO M MPOXOJSIIEE YEPE3 BEPIINHY), CEUEHUS LIMWIMHPA (ITapaieIbHO
U TIEPIICHIUKYJIIPHO OCH), ceueHus mapa. PazpepTka nuamHapa U KOHyca.

[Ipocreiiine KOMOMHAUMM MHOTOTPAHHUKOB W TEJN BpALICHUS MEXIY
co0oli. Beiuncienue 31eMeHTOB MPOCTPAHCTBEHHBIX Puryp (pedpa, AuaroHan,
YTJIBI).
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[Inomans NOBEPXHOCTH MPABWIBHOM MNHUPAMUABI U MPSMOU MPU3MBI.
[Inomans NOBEPXHOCTH MPSIMOTO KPYTrOBOTIO LMIIMHAPA, MPSMOr0 KPYyTrOBOTO
KOHyCa U I1apa.

[Tonsitue 06 o6beme. OOBEM MUpaMUIBI U KOHYCA, MPU3MBI M ITUIUHAPA.
O0bem miapa.

[Tonobubie Tema B mpocTpancTBe. COOTHOMICHHS MEXKIY IUIOMIAASIMH
MOBEPXHOCTEN U 00beMaMu MOI00HBIX TEll.

JIB>KEHUsT B TIPOCTPAHCTBE: IApAJUICNIBHBIM IEPEHOC, LEHTpaIbHasd
CUMMETpPHS, CUMMETPHUSI OTHOCHUTENIBHO IUIOCKOCTH, NOBOpOT. (CBOMCTBa
IBWKECHUH. | [puMeHenne NBUKEHNN IPU PELICHUH 3a1a4.

BekTopsl u koopauHaTel B npocTtpancTBe. CyMMa BEKTOPOB, YMHOKEHUE
BEKTOpa Ha YUCJIO, YTOJd MEXAY BekTopamu. KosuimHeapHble U KOMILIaHAPHBIE
BEKTOpBI. CKaJIIpHOE MPOU3BEICHUE BEKTOPOB. Teopema o pa3oKeHUH BEKTOpa
10 TPEeM HEKOMIUIaHapHBIM BekTopaM. CKalsipHOE MPOU3BEIACHHUE BEKTOPOB B
KoopaunHatax. [IpumeHeHue BEKTOPOB NpPHU PELUICHUWH 33a/1a4 HAa HAXOXKICHHE
PacCTOSIHUM, JITUH, TUIOIIA/Ie U 00BEMOB.

VYpaBHEHHE IUIOCKOCTM B  IPOCTPAHCTBE. YpaBHEHUE cdepbl B
npoctpadcTBe. DopMyna [y BBIUHCICHHUS PACCTOSHHUS MEXKIY TOYKAMHU B
IIPOCTPAHCTBE.

BepositHOoCTh U cTaTUCTHKA. PaboTa ¢ JaHHBIMHU

[loBTopenue. Pemenue 3amay  Ha  TabnuuHoe U rpaduyeckoe
IIPEJICTABICHNUE JaHHBIX. VCI0JIb30BaHNE CBOWMCTB U XAPAKTEPUCTUK YUCIOBBIX
HAOOpOB: CpeAHNX, HAWOONBIIETO W HAWMEHBIIETO0 3HAYCHUS, pa3Maxa,
nucriepcun. Perenue 3aa4 Ha OnpeieieHue YaCTOThl M BEPOSTHOCTU COOBITUH.
Brruucnenne BEpOATHOCTEW B OMNBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
ucxoaamu. Perenue 3aiad ¢ mpuMeHeHUEM KOMOWHATOpuku. PemieHue 3amad
Ha BBIYMCIIEHUE BEPOSITHOCTEM HE3aBUCHUMBIX COOBITHM, TPUMEHEHUE (HOPMYJIBI
CJIO’KEHMSI BEPOSATHOCTEHN. Pellienne 3aaa4 ¢ MpUMEHEHUEM Auarpamm Ouiepa,
JiepeBa BeposaTHOCTeH, hopmyisl beprymm.

YcnoBHass BepoSATHOCTh. [IpaBuino ymMHOMXkEHUsA BeposiTHOCTEW. Dopmylia
IIOJTHOM BEPOSITHOCTH.

JIMCKpeTHBIE ClIydallHble BEIWYMHBI W pacnpenesicHus. HezaBucumeblie
CIy4alHble BEJIWYMHBL. PacnpeneneHne CyMMbl U TPOU3BEICHUS HE3ABUCUMBIX
CIIy4YalHbIX BEJIMYMH.
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MaremaTuyeckoe OXKHUJIAHWE€ U JUCIEepPCHUs] CIyYalHOM BEJTUYUHBI.
MareMaTudeckoe OXXKUJAaHUE U JUCIEPCHUS CYMMBI CIIYYallHbIX BEJIWMYHH.
['eomeTpuueckoe pacnpeneiieHre. buHoOMUanbHOE pacHpeiesieHue U €ro
CBOICTBA.

HenpepeiBHble ~ ciydaiinple  BenuuuHbl. [lomstme o0  1mioTHOCTH
BEpOSITHOCTU. PaBHOMEpHOE paclipeiesieHue.

IToka3aTenbHOE pacupeaciiCHUC, €ro nmapamMmeTphl.

[lonsiTue o HOpManbHOM pacnpeneneHuu. [lapaMerpsl HOPMabHOIO
pacnpenenenus. [Ipumepsl ciiyyallHbIX BEIMYUH, MOJYMHEHHBIX HOPMAJIbHOMY
3aKOHY (IOTPEIIHOCTh U3MEPEHHI, POCT YEIOBEKA).

HepaBenctBo YeOnimeBa. Teopema bepnysmim. 3akoH OOJBIIMX YHCEIL.
Br160opouHslii MeTOI U3MEpEeHHs BeposiTHOCTEH. Pob 3akoHa OONBIINX YUCeN B
HayKe, IPUPOJIe U 00IIECTBeE.

KoBapuauust nByx ciydaiiHbix BenuuuH. IloHsatue o koadduuueHte
koppemsiiui.  CoBMeCTHblE  HAOMIOACHHUS  JIBYX  CIy4YyalWHBIX  BEJIMYHH.
Bri6opounbIii KO3 pUIEeHT KOppeJIsIL
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4. TEMATUYECKOE INTAHUPOBAHUE YYEBHOI'O IPEIMETA «MATEMATHUKA»

HaumenoBanme | Conep:xxanue y4eOHOro MatepuaJja, JJadopaTopHbIX M NpakTHYecKux pador, | O0bem | Ypos Koabl niianupyembix
pa3aesioB U TeM cojlepKaHue CAMOCTOAITE/ILHOIH PadoThl 00y4aKOIIUXCS, TEMATHKA 4acoB eHb pe3yJbTaToB,
KYPCOBBIX PadoT (MPOEKT) (eciiu npedycmomperul) ocBoe | GOpPMHUPOBAHNIO KOTOPBIX
HUSA CIOCOOCTBYET 3JIEMEHT
NMPOrpamMMmbl
1 2 3 4
I cemecTp 54
PA3JIEJI I TIOBTOPEHUE 16 JIP4, JIPS, JIP9 , JIP7 ,
IMpakTnueckoe 3ansaiTue Ne 1. [loBropenue. Pemenne 3a1a4 ¢ UCMOIb30BaHUEM 2 2 JIP10, JIP13, MP1, MP2,
CBOMCTB YHCEJ U CUCTEM CUMCIIEHUS, JEIUMOCTH, JOJIeH U YacTel, MPOLEHTOB, MP3, MP4, MP5 , MP7,
MOJTYJIEN YHCEN. MPS&, MP9
IIpakTHyeckoe 3ansaTue Ne 2. PemieHue 3amad ¢ HMCHOJb30BaHUEM CBOWCTB 2 2
CTeleHel W KOpHEH, MHOTOYJICHOB, NMPEoOpa3oBaHUii MHOTOWIEHOB U APOOHO-
paIOHATbHBIX BHIPAKEHUH.
Tema 1.1 IMpakTuyeckoe 3anaTue Ne 3. Pemenue 3a/1a4 ¢ HCIOIb30BAHUEM TPy CHON 2 2
[ToBTOpEHHME MEpBHI yIJIa.
MonyJib 4KClia ¥ €r0 CBOMCTBA. 2 2
IIpakTyeckoe 3ansaTHe Ne 4. Pemienue 3a1a4 Ha IBUKEHUE C IIOMOILBIO 2 2
JUHENHBIX U KBAaJIPATHBIX YPABHEHUN U UX CUCTEM.
IIpakTuyeckoe 3ansaTue Ne 5. Pemienue 3a7a4 Ha COBMECTHYIO pa0boTy € 2 2
MOMOIUIBIO JINHEHHBIX U KBAJPAaTHBIX YPABHEHUN U UX CHCTEM.
IIpakTuyeckoe 3anaTe Ne 6. PemeHue 3amay ¢ TMOMOIIBIO YHCIOBBIX 2 2
HEPABEHCTB M CUCTEM HEPABEHCTB C OJIHOW NMEPEMEHHOM.
IIpakTHyeckoe 3ansaTHe Ne 7. Pemienue 3a1a4 ¢ NpUMEHEHUEM U300paKeHUS 2 2
YHCIIOBBIX MPOMEKYTKOB.
PA3JIEJI II KOPHHU, CTEIIEHU U JIOTAPU®MBbI 38
Tema 2.1 Kopaun | KopHu HaTypanbHOM CTENEHU U3 YUCIIA U UX CBOMCTBA. 2 2
U CTENICHU ®ynximu y = Vx , ux cBoiicTBa M rpadHKH. 2 2
IIpakTnyeckoe 3ansitue Ne 8. BoiunciieHre U CpaBHEHUE KOPHEH. 2 2
IIpakTHyeckoe 3anaTHe Ne 9. BrinonHeHue pacuéToB ¢ pajuKagaMu. 2 2
IIpakTnyeckoe 3ansiTue Ne 10. [IpeoOpazoBaHue BbIpakeHUi, coaepxKamux 2 2

paIuKabl.

28




IIpakTnyeckoe 3ansiTue Ne 11. PenieHre nppaiiioHaabHbIX YPaBHEHUMN.

CreneHu ¢ HeﬁCTBHTGHBHLIMH IIOKa3aTcCJIsIMU.

CBoiicTBa CTENEHU C JEHCTBUTEILHELIM [IOKA3ATEIEM.

IIpakTyeckoe 3ansaTHe Ne 12. HaxoxaeHne 3HaUEHUI cTeneHel ¢
palMOHAIBLHBIMU MTOKA3aTEIIIMHU.

NN

NN

IIpakTHyeckoe 3ansaTHe Ne 13. CpaBHEHUE CTENIEHEH.

Hpomeﬁmne IMOKA34aTCJIbHBIC YPABHCHUA 1 HCPABCHCTBA.

Tema 2.2
Jlorapudm.
Jlorapudm uucna

Jlorapudm umcina, cBoiicTBa jorapudma.

Hecaruunblii gorapudm. Yucno e. HarypanbHsblii Jorapugm.

IIpakTuueckoe 3ansaTue Ne 14, [IpeoOpazoBanue morapupMuUIEeCKuX
BBIPAKCHUM.

NN (N[

NN NN

IIpakTuueckoe 3ansaTue Ne 15. Haxoxxaenue 3HaueHuii sorapudma mo
IPOM3BOJLHOMY OCHOBaHHIO. BbIuncienue u cpaBHeHHe JOrapugMoB.

Tema 2.3
[Ipeobpa3zoBanue
anreOpanyecKux
BBIPaKCHUI

IIpakTnueckoe 3ansaTHEe Ne 16. [IpeoOpa3oBanue anredpanyeckux
BBIPA)KCHU.

IIpakTnyeckoe 3ansiTue Ne 17. [IpeoOpazoBaHus BeIpakeHUi, coaepxKamux
CTCIICHMU.

IIpakTnueckoe 3ansiTue Ne 18. JlorapupmupoBanue 1 MoTEeHIUPOBAHNUE
BBIPAKCHU.

IIpakTHyeckoe 3ansaTue Ne 19. Pemenue npukiaaHbix 3a1a4.

JIP4., JIP5. , JIP9. , JIP7.,
JIP10., JIP13., MP1, MP2,
MP3, MP4, MP5, MP6,
MP7, MP8, MP9

Kontposabnas padora «KopHu, ctenenu u jorapudmui»

II Cemectp

PA3SJIEJ III ITPAMBIE U IVIOCKOCTH B TIPOCTPAHCTBE

Tema 3.1
IToBTOpeHune

IIpakTueckoe 3ansaTue Ne 20. [loBTopenue. Pemenue 3a1au ¢ npuMeHEeHUEM
CBOWCTB (Uryp Ha IJIOCKOCTH.

IpakTuyeckoe 3anaTue Ne 21. Pemenue 3a1a4 Ha JI0Ka3aTEIbCTBO U
MIOCTPOEHUE KOHTPHPHUMEPOB.

IIpakTHyeckoe 3ansaTue Ne 22. lcnonp3oBaHue B 3a7a4ax MPOCTEHIINX
JIOTUYECKHUX ITPABUIL

IpakTnueckoe 3ansitue Ne 23. PermieHue 3a71a4 ¢ UCMOJIb30BAHUEM TEOPEM O
TPEYTOJIbHUKAX, COOTHOILICHHH B IPSMOYTOJIbHBIX TPEYTOJIbHHUKAX, (PAKTOB,
CBSA3aHHBIX C YETHIPEXYTOJIbHUKAMH.

IIpakTnyeckoe 3ansiTue Ne 24, Perienue 3a1a4 ¢ UCIOJIb30BaHUEM (DAaKTOB,
CBSI3aHHBIX C OKPY’KHOCTSIMHU.

IIpakTyeckoe 3anaTne Ne 25. PemieHue 3a1ad Ha U3MEPEHMs HA IJIOCKOCTH,

JIP4, JIP5 , JIP9. , JIP7

JIP10, JIP13, MP1, MP2,

MP3, MP4, MP5, MP6,
MP7, MP8, MP9
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BBIYMCIICHWE JUIMH M TUIONIaAei. PemieHwe 3amad ¢ MOMOIIBIO BEKTOPOB H
KOOpJMHAT.

Tema 3.2
[TapamnensHOCTH
Hu
NepHEHINKYJISIPH
OCTb MPSIMBIX U
IUIOCKOCTEH B
MPOCTPAHCTBE

Harmsinaas crepeometrpusi. ®durypbel m ux wu3o0OpaxeHus (kKyd, mupamuia,
IpU3Ma).

IpakTnyeckoe 3ansaTHe Ne 26. OCHOBHbIC TOHSTHUS CTEPEOMETPUU U UX
CBOWCTBA.

Touka, mpsiMast ¥ TJIOCKOCTh B MPOCTPAHCTBE, AKCUOMBI CTEPEOMETPUH U
CJICICTBUS U3 HUX.

IIpakTyeckoe 3ansaTue Ne 27. BzanMHOE pacnosio;keHUE NPSMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE.

[Tpoexyst puUrypsl Ha MIOCKOCTb.

IIpakTyeckoe 3ansatue Ne 28. [lepneHANKYJISIPHOCTh NPSIMBIX U IJIOCKOCTEM.

[Ipu3HaKu NEepPHEHANKYJIAPHOCTH IPSIMBIX U INIOCKOCTEH B IIPOCTPAHCTBE.

IpakTnyeckoe 3ansiTue Ne 29, [TapamienbHOCTh TPSMBIX U IIJIOCKOCTEH B
IIPOCTPAHCTBE.

NN (N

NN

IIpakTuueckoe 3anaTue Ne 30. M300pakeHre MpOCTEHIIINX MPOCTPAHCTBEHHBIX
¢buryp Ha IIOCKOCTH.

IIpakTuyeckoe 3anaTue Ne 31. Paccrossaus Mexay Gurypamu B mpoCTPaHCTBE.

IIpakTuyeckoe 3ansaTue Ne 32. VYribl B IpOCTPaHCTBE.

[\

KonTpoabHasi pabora «[IpsiMble U INIOCKOCTH B IPOCTPAHCTBE»

\9)

(O8]

PA3JAEJ IV KOOPIMHATBI U BEKTOPBI

N
=)}

Tema 5.1
Bexkrops! B
IIPOCTPAHCTBE

BeKTOops! M KOOPAMHATHI B IPOCTPAHCTBE.

IIpakTnueckoe 3ansitue Ne 33. CymMMa BEKTOPOB.

IIpakTHyeckoe 3ansaTue Ne 34. YMHOXKEHHE BEKTOpa HA YHCIIO.

IIpakTHyeckoe 3ansaTHe Ne 3S. yroa Mexay BEKTOPAMH.

KOJ’IJ’II/IHeapHI)Ie 1 KOMILJIAHAPHBIC BEKTOPHI.

IIpakTuyeckoe 3ansitue Ne 36. CkajisipHOE NPOU3BEACHUE BEKTOPOB.

Teopema 0 pa3ioKeHUH BEKTOpa 10 TPEM HEKOMILIAHAPHBIM BEKTOPaM.

IIpakTuyeckoe 3anaTue Ne 37. CkansipHoe TPOU3BEICHHUE BEKTOPOB B
KOOpJMHATAaX.

NN N[ (N[

NN N[NNI (|

IpakTnueckoe 3ansaTue Ne 38. [[pruMeHeHHe BEKTOPOB MPU PEIICHUH 3a/1a4 HA
HAaXO0KJICHUE PACCTOSIHUH, JIJTUH, TUIOIIAIe 1 00HEMOB.

IIpakTyeckoe 3ansaTue Ne 39. YpaBHEHUE IUIOCKOCTH B IPOCTPAHCTBE.

IIpakTnyeckoe 3ansaTHEe Ne 40. YpaBHeHHE chepbl B IPOCTPAHCTBE.

JIP4, JIP5 , JIP9 , JIP7,

JIP10, JIP13, MP1, MP2,

MP3, MP4, MP5, MP6,
MP7, MP8, MP9
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IIpakTyeckoe 3ansaTue Ne 41. @opMyia Uit BBIYUCIEHUS PACCTOSHUS MEXIY 2 2
TOYKAaMH B IIPOCTPAHCTBE.
KonTposabHas padora «KoopanHaThl U1 BEKTOPHD. 2 3
PA3ZJIEJIV OCHOBBI TPUTTOHOMETPHUU 38 JIP4, JIPS, JIP9 , JIP7,
JIP10, JIP13, MP1, MP2,
IpakTuuyeckoe 3ansitue Ne 42. TpUroHOMETpHYECKAS OKPYKHOCTD, 2 2 MP3, MP4, MPS5, MP6,
paauaHHas Mepa yria. MP7, MP§, MP9
Tema 5.1 IIpakTHyeckoe 3ansaTue Ne 43. PajgnaHHbIi METO U3MEPEHUS YIJIOB 2 2
TpuroHomeTpus. | BpalleHHS U CBS3b C TPATyCHON MEpOiA.
OcHoBHbIE IpakTnueckoe 3ansitue Ne 44. CuHyC, KOCUHYC, TAHT€HC, KOTAHT€HC 2 2
HOHSTHS IIPOU3BOJIBHOIO yTJIa.
Tpuronomerpuueckue GyHKIIMHA YUCIOBOTO apryMeHTa. 2 2
IIpakTyeckoe 3ansatue Ne 45. OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO U 2 2
CIIEJICTBUS U3 HETO.
Tema 5.2 IpakTnyeckoe 3aHsaTHEe Ne 46. 3HaUCHUS TPUTOHOMETPUICCKUX (PYHKIUI IS 2 2
OcrosHbIe yraos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, =, X, X, T papuan).
TPUTOHOMETPHUUIC 6 43 2
ckue Toxkaectea | [IpakTnueckoe 3ansaTHe Ne 47. ®opMyibl CIIOXKEHHUS TPUTOHOMETPUUYECKUX 2 2
byHKIHIA.
IIpakTHyeckoe 3ansaTHe Ne 48. Dopmysbl IpUBENCHUS. 2 2
IIpakTyeckoe 3ansaTue Ne 49. opmyssl ABOWHOIO apryMeHTa. 2 2
IIpakTnueckoe 3ansitue Ne 50. DopMyIibl CIOKEHHUS, YIBOCHUS. 2 2
Tema 5.3 IIpakTnyeckoe 3anHsaTHE Ne S1. DopmyIibl IpeoOpa3oBaHUs CYMMBI 2 2
IIpeoOpa3oBaHusl | TPUTOHOMETPUYECKHUX (PYHKIMI B IPOU3BEJCHUE U IPOU3BECHHS B CYMMY.
MIPOCTENIIINX IIpakTnyeckoe 3anaTHe Ne 52. [IpeoOpa3oBaHue cyMMbl 2 2
TPUTOHOMETPHUYE | TPUTOHOMETPUYECKHUX (PYHKIMI B IPOU3BEJCHUE U IPOU3BECHHS B CYMMY.
CKMX BeIpakeHud | [IpakTudeckoe 3aHaTHe Ne 53. BripaxkeHre TPUTOHOMETPHUICCKUX (DyHKITHIA 2 2
4yepe3 TAHI'€HC MTOJIOBUHHOTO apryMEHTA.
IIpakTyeckoe 3ansatue Ne 54. [Ipocreiiiiue TpUroHOMETPUUECKHE 2 2
YPAaBHEHHS.
Tema 5.4 IIpakTHyeckoe 3ansitue Ne SS. [Ipocreiimme TPUrOHOMETPUYECKHE 2 2
Tpuronomerpude | HepaBeHCTBA.
ckue ypaBHeHHs | [IpakTtuueckoe 3aHsTHe Ne 56. Pemienue npocTelmx TPUrOHOMETPUUYECKHUX 2 2
U HEPAaBEHCTBA YPaBHEHUH U HEPABEHCTB.
IIpakTnueckoe 3ansitue Ne 57. ApKCHHYC, apKKOCHHYC, ADKTAHT€HC U 2 2
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APKKOTAHI'CHC YMCJIa.

IIpakTnueckoe 3ansaTHe Ne 58. HaxoxneHue 3HaueHUi 0OpaTHBIX 2
TPUTOHOMETPUUYECKUX (PYHKLUH.
KonTpoabnast padora Ne 4 no teme «OCHOBBI TPUTOHOMETPUMY. 2
PA3JIEJI VI ®YHKIIUHU U TPAOUKHU 30 JIP4, JIPS , JIP9. , JIP7,
IlpakTuueckoe 3ansitue Ne 59. [lonstue QpyHkIuu. 2 JIP10, JIP13, MP1, MP2,
IMpakTnueckoe 3ansitue Ne 60. O6nacTh ONpeACICHHs K MHOKECTBO 2 MP3, MP4, MP5, MP6,
Tema 6.1. 3HAYCHUH. MP7, MP§, MP9
IIpakTnyeckoe 3anaTHe Ne 61. I'paduk QyHKIMH, HOCTpOEHHE TPaPUKOB 2
IlonsTue (YHKIMH, 331laHHBIX Pa3IMIHBIMU CIIOCOOAMH.
GynKmmumn IIpakTnyeckoe 3anaTHEe Ne 62. [IpuMmepsl GpyHKIIMOHAIBHBIX 3aBUCUMOCTEH B 2
peaIbHBIX MIPOLIECCAX U SIBICHUSX.
HNTorosasi kKoHTposibHasA padora 3a I kypc 2
III Cemectp
IpakTnyeckoe 3anaTHe Ne 63. lccnenoBanue ¢pynkuuid. Hynmn ¢pynkumy, 2
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTb.
Tema 6.2 IIpakTuueckoe 3ausitue Ne 64. VccienoBanue ¢pynkiuii. Hanbomsiiee u 2
CaoiicTBa HalMEHbllIee 3HaueHUe (PyHKIUH.
GyHxmit IpakTnyeckoe 3ansaTHe Ne 65. [lepnonnueckne pyHkuuu. YeTHOCTH U 2
HeueTHOCTh (pyHKIui. CroxHble PyHKIIUH.
IIpakTuueckoe 3ansitue Ne 66. CteneHHas QyHKIUS U €€ CBOMCTBA U Trpaduk. 2
IIpakTnyeckoe 3ansitue Ne 67. Tpuronomerpuueckue GyHKLUUU Y = COS X, Y = 2
Tema 6.3. sin X, y = tg x. yHkuusa y = ctg x.
IIpakTuyeckoe 3ansaTue Ne 68. IlokazatenbHas (QyHKIUS U €€ CBOWCTBA H 2
DnemMeHTapHbIE rpaduK.
by IIpakTuyeckoe 3ansTHe Ne 69. Jlorapudmrueckas GyHKIUS U €€ CBOWCTBA U 2
rpaduxk.
IIpakTuyeckoe 3anHsaTHe Ne 70. CpoiicTBa M Tpad)MKH TPUTOHOMETPHUECKUX 2
byHKIU.
Tema 6.4. IIpakTuueckoe 3ansitue Ne 71. B3aumuo oOpatneie QyHkiuu. ['paduku 2
OGpaTHble B3aUMHO OOpaTHBIX (yHKIIHA.
yHKIHMH IIpakTnyeckoe 3ansitne Ne 72. OOpaTHbIE TPUTOHOMETpUUECKUE QYHKIINHU, UX 2
CBOMCTBA U IrpauKu.
IlpakTuueckoe 3ansitue Ne 73. [IpeoOpazoBanus rpadukoB QyHKIMI: CABUT 2
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Tema 6.5

BJIOJIb KOOPAMHATHBIX OCEH.

ITpeobpazoBanus | IpakTuuyeckoe 3ansitue Ne 74. [IpeoOpaszoBanust rpaduKoB QyHKIIHIL: 2 2
rpaduKoB pacTsKEHUE U CKaTHe.
GyHruui IIpakTnyeckoe 3anaTHe Ne 75. IIpeoOpa3oBanus rpadukoB (yHKIHNA: 2 2
OTpa’K€HHE OTHOCUTEIBHO KOOPJMHATHBIX OCEH.
IIpakTuyeckoe 3ansitue Ne 76. Penienue 3a1a4 ¢ UCTOIb30BAHUEM YHUCIOBBIX 2 2
GyHKIMN 1 X TpaduKoB.
KontpoabHas padora «DPyHKINHU U TpadUKHY. 2 3
PA3JIEJI VII. MHOTI'OT'PAHHUKHU U KPYTJIBIE TEJIA 52 JIP4, JIPS , JIPY. , JIP7,
MHOTOrpaHHHKH. 2 2 JIP10, JIP13, MP1, MP2,
IlpakTuyeckoe 3ansiTue Ne 77. Ilapannenenunesn. 2 2 MP3, MP4, MP5, MP6,
CBolicTBa IPAMOYTOJILHOTO HapaJllesenuIIe/a. 2 2 MP7, MP8, MP9
Teopema [ludaropa B mpocTpaHCTBE. 2 2
Tema 7.1 IpakTuyeckoe 3ausitue Ne 78. Ceuenust ky0a. 2 2
Muororpanuuky | [IpakTudeckoe 3anstue Ne 79. CeueHus TeTpadapa. 2 2
IIpakTyeckoe 3ansatue Ne 80. [Ipn3ma n nupamuga. DI€MEHTHI IPU3MBI U 2 2
UPAMUJIBI.
IIpakTyeckoe 3ansatue Ne 81. IlpaBunpHas nupaMuia v npaBuiIbHAs IPU3Ma. 2 2
IIpakTnueckoe 3ansitue Ne 82. [Ipsimas nupamuna. 2 2
[IpencraBneHue o MpaBUIBHBIX MHOTOIPAaHHHUKAX (TeTpa’pe, Kyde, OKTajape, 2 2
JIOJICKAdAPE U UKOCAdIPE).
Tea BpamieHus: MWIHHIP, KOHYC, cdhepa u map. 2 2
IIpakTyeckoe 3ansatue Ne 83. OCHOBHBIE CBOMCTBA MPSAMOIO KPYTrOBOI'O 2 2
LHWIMHJpPA, IPSIMOTO KPyroBoro konyca. M3o0pakeHue Ten BpaleHus Ha
IJIOCKOCTH
Tema 7.2 Tenan | IlpakTuueckoe 3ansitue Ne 84. 300pakeHue Te1 BpalleHHs HA TNIOCKOCTH 2 2
ITOBEPXHOCTH IIpakTnueckoe 3ansatue Ne 85. IlpencraBneHne o0 ycedeHHOM KOHYcCe, 2 2
BpalICHHA CceuyeHHs KOHyca (MapajulelbHOe OCHOBAaHUIO M TMPOXOJSIIEe Yepe3 BEepUINHY),
CeueHUs] UMIMHIpa (MapayyiebHO M MEPHEHIUKYJISPHO OCH), CEUEHHs IIapa.
Pa3BepTka HuiIMHIpa U KOHYycA.
IIpakTuyeckoe 3ansitue Ne 86. PazpepTka uinHapa U KOHYca. 2 2
[Tpocreiinme koMOMHAIIMKY MHOTOI'PAaHHUKOB M TE€J BpaILlEHHUsI MKy co00il. 2 2
IMpakTnyeckoe 3ansitue Ne 87. BrrunciieHue 37€MEHTOB MPOCTPAHCTBEHHBIX 2 2

¢uryp (pebpa, AMaroHayIu, yrisl).
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IMpakTnyeckoe 3anaTue Ne 88. Ilnomans MNOBEPXHOCTH MPaBHIHHOM 2 2

OUPAMUIbI U IPSIMOM IPU3MBI.

IpakTnueckoe 3ansaTe Ne 89. [[nomaas MOBEPXHOCTH MPAMOTO KPYyroBOTO 2 2

IIJIMHIPA, TPSIMOT0 KPYroBOro KOHYycCa U Iapa.

IIpakTnueckoe 3ansaTHe Ne 90. Ilonste 06 oObeme. OOBeM muUpamMuIbl U 2 2

KOHYyca, IpU3MbI U LinHApa. O0beM 1mapa.
Tema 7.3 IIpakTnyeckoe 3anaTHe N¢ 91. O0beM mupamMuabl U KOHYCa, NMPU3MBI U 2 2
Vsmepenns B unnuaapa. O0beM 1mapa.
reoMeTprH I Ne 92. IlomoOHBle Terna B TPOCTPAHCTBE. 2 2

paKTHYecKoe  3aHATHe it poctp

CooTHOIIEHUST MEXTY TUIOIIAASIMUA TOBEPXHOCTEH 1 00beMaMu TTOAOOHBIX Tell.

IIpakTyeckoe  3ansitue  Ne 93. CoOTHOLIEHUS MEXIY IJIOWIAASIMU 2 2

MOBEPXHOCTEN U 00bEMaMHU MTOT00HBIX TEN.

IIpakTHyeckoe 3ansaTue Ne 94. J[BrKeHUS B IPOCTPAHCTBE: NapajUICIbHBIN 2 2

NEePEeHOC, LIEHTPaIbHasi CAMMETPHS, CAMMETPHSI OTHOCUTENIBHO MIIIOCKOCTH,

moBOpoT. CBOWMCTBA IBM)KCHUIA.

KonTposbHast pabora Ne 6 no remMe «MHOrorpaHHUKHU U KPYTJIbIE TEIAY. 2 3

IV cemectp JIP4, JIPS, JIP9 , JIP7,
PA3JEJI VIII HAYAJIA MATEMATHYECKOI'O AHAJIM3A 40 JIP10, JIP13, MP1, MP2,
MP3, MP4, MP5, MP6,

Tema 8.1. IIpenesn mocIen0BaTeIbHOCTH. 2 2 MP7, MP§, MP9
IIpenen IIpakTnyeckoe 3anaTHEe Ne 95. Cymma 6eCKOHEUHOW reOMETPHUECKOM 2 2
HOCJIE0BATENbHO | MPOTPECCHH.
cTH Tpenen QyHKIMH 2 2

IIpakTnyeckoe 3anaTHEe Ne 96. IIpon3BoaHast QyHKIIMH B TOUKE. 2 2

IIpakTuyeckoe 3ansaTue Ne 97. KacarenbHas k rpaduky GyHKIuu. 2 2
Tema 8.2 ['eomeTpuyeckuii CMbICT TPOU3BOIHOM. 2 2
[TpomnsBoaHast IIpakTyeckoe 3aHaTHEe Ne 98. YpaBHeHHe KacaTeabHOU K TpaguKy QYHKIMH. 2 2
GyHKIMN PU3UYECKHUI CMBICT IPOU3BOIHOM. 2 2

IIpakTnyeckoe 3ansaTHe Ne 99. [Ipon3BoaHBIC JIEMEHTAPHBIX (QYHKIUH. 2 2

[TpaBuna auddepeHunpoBaHus. 2 2

IMpakTnueckoe 3ansitue Ne 100. Beruncienue npou3BOAHBIX 3JIEMEHTAPHBIX 2 2

(byHKUMH.

Bropas nmpousBoaHas, ee reoMeTprudecKuil U GU3HIECKUN CMBICIL. 2 2

[ToHsiTHE O HENPEPHIBHBIX (PYHKIHUSX. 2 2
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Tewma 8.3 IlpakTuueckoe 3ansitue Ne 101. Bo3pacranue u yObiBaHue GQyHKIIUH. 2 2

IIPAKTUYECKHE Touku skcTpeMyMa (MaKCUMyMa U MUHMMYMa). 2 2

TIPUJTOKEHUS IIpakTuueckoe 3anstue Ne 102. VcciemnoBanue 3yieMEHTapHBIX QYyHKIIMA HA 2 2

IIPOU3BOIHOM TOYKHU IKCTPEMyMa.
IpakTuyeckoe 3anstue Ne 103. VcciemnoBanue 3yieMEHTapHBIX QYyHKIIMA HA 2 2
HaunOoJIbIlIee M HAMMEHbIIIEEe 3HAYCHHUE C TIOMOIIIBIO MPOU3BOIHOM.
IIpakTnueckoe 3ansaTHe Ne 104. [TocTpoenue rpadukoB GpyHKIHUI ¢ TOMOIIBIO 2 2
IIPOU3BOJHBIX.
IIpakTyeckoe 3ansatue Ne 105. [IpumeHeHne MponU3BOIHON IIPH PEIIEHUN 2 2
3ajau.
KontposabHas padora «Hauana MaTeMaTHyeCcKOro aHan3ay. 2 3

PA3JIEJI IX MHTEI'PAJI U EI'O IPUMEHEHHUE 20 JIP4, JIPS, JIP9 , JIP7,
[TepBooOpasnasi. [lepBooOpa3Hble 37eMEHTapHBIX (PYHKIUI. 2 2 JIP10, JIP13, MP1, MP2,
IpakTuueckoe 3ansitme Ne 106. Brrunciienue nepBooOpasHbIX QYHKIHIA. 2 2 MP3, MP4, MP5, MP6,
Onpenenéunplii MHTErpaJl. 2 2 MP7, MP8, MP9
ITpakTyeckoe 3ansaTue Ne 107. BorunciieHue onpenenéHHbIX HHTEIPaoB. 2 2
®opmyna Herorona—1Jleitbauia. 2 2
[1no1mans KpUBOJIUHEHHOMN TPAIICLIUH. 2 2

Tema 9.1 IpakTnueckoe 3ansitue Ne 108. [IprumeneHne nHTErpaia K BBIYUCICHUIO 2 2

IlepBoobpasHas U | (u3uueckyux BETUUMH.

HHTETPal IIpakTnueckoe 3ansTme Ne 109. Boruncinenue rtomaznei miockux ¢uryp c 2 2
MOMOIIBIO UHTErpaa.
I[IpakTuyeckoe 3anatue Ne 110. Brruucienue oOBEMOB Ten BpaIICHUS C 2 2
IIOMOUIbIO UHTETpAJIA.
KonTpoasHas padora «/HTerpan u ero npuMeHeHUe 2 2

PA3ZJIEJI X BEPOATHOCTB U CTATUCTHUKA. PABOTA C JAHHBIMHA 36 JIP4, JIPS, JIP9 , JIP7,
IIpakTuyeckoe 3anatue Ne 111. [ToTropenue. Pemenue 3a1a4y Ha TaOIMYHOE U 2 2 JIP10, JIP13, MP1, MP2,
rpaduIecKoe MpeICTaBICHUE JTaHHBIX. MP3, MP4, MP5, MP6,
IpakTuyeckoe 3ansaTue Ne 112. Mcnonb30BaHKE CBOMCTB M XapaKTEPUCTUK 2 2 MP7, MP8, MP9
YHCIIOBBIX HAOOPOB: CPEeIHUX, HAUOOIBILIEr0 U HAUMEHBIIETO 3HaYECHNU,

Tema 10.1 pa3maxa, JUCIEPCHUH.

[ToBTOpEHME. IIpakTuyeckoe 3ansitue Ne 113. Pemienue 3aau Ha onpeeaeHUE YacTOThI U 2 2

OcHoBHBIE BEPOSITHOCTH COOBITUH.

NOHATHS TeOpUH | TIpakTHuyeckoe 3aHsaTHEe Ne 114. BeiuucneHue BEpOATHOCTEN B OIBITAX C 2 2
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BEPOSATHOCTEHN

PaBHOBO3MOXXHBIMHA 3JICMCHTAPHBIMH HUCXOJAMH.

IIpakTyeckoe 3ansatue Ne 115. Pemenue 3amau ¢ npuMeHEHHEM 2 2
KOMOWHATOPHKHU.
IIpakTnyeckoe 3anaTue Ne 116. Pemenue 3a1au Ha BBIYUCIIEHUE 2 2
BEPOSTHOCTEW HE3aBUCUMBIX COOBITHI, IPUMEHEHHE (HOPMYJIbI CIOKEHHUS
BEPOSITHOCTEM.
IpakTnueckoe 3ausitue Ne 117. Pemenue 3aga4 ¢ npyMEHEHUEM JUarpaMm 2 2
DOiinepa, aepeBa BeposTHocTel, hopmyiel bepHyn.
YcnoBHAs BEPOSITHOCTD. 2 2
IIpakTHyeckoe 3ansitue Ne 118. [IpaBriio yMHOKEHHUs BEPOSTHOCTEMN. 2 2
dopMyIia MOTHOU BEPOSTHOCTH. 2 2
IMpakTnyeckoe 3ansaTue Ne 119. [luckpeTHble ciaydailHble BEJIMYHMHBI M 2 2
Tema 10.2 pacmpe/ie/CHHsI.
Cryuaiinbie HeszaBucumpble ciaydailHble BEIWYUHBI. PacnpeneneHre CyMMbl U MPOU3BEICHUS 2 2
BCJIMIMHBI HE3aBUCUMBIX CIyYalHbIX BEIUYHH.
IIpakTnyeckoe 3ansitme Ne 120. Maremarnueckoe OXUIaHUE U JUCIEPCUS 2 2
cillydailHOW BeJMYMHBL. MareMaTHYecKoe OXHJIAHHUE W JUCHEePCUs CyMMBbI
ClIy4yaiiHbIX BenMuuH. ['eomeTpuueckoe pacnpenencHue. buHoMHanbHOE
pacnpeziesieHue U €ro CBOMCTBA.
2 2
IIpakTuyeckoe 3ansitue Ne 121. HenpepbiBHblE CciydailHble BEJIMYWHBI.
[TonsiTve 0 MIIOTHOCTH BEpOSITHOCTU. PaBHOMEpHOE pacnpesesieHue.
[Toka3zarenpHOE pacnpesieleHue, €ro napaMeTphl. 2 2
IIpakTyeckoe 3ansitue Ne 122. [loHATHE O HOpMaNIbHOM paclpeesCHUU. 2 2
[TapameTpel HoOpManbHOTO pacmpeneneHus. I[Ipumepsl ciay4yaiHbIX BEJNIWYMH,
MNOJYMHEHHBIX HOPMAJbHOMY 3aKOHY (IIOTPELIHOCTh H3MEpPEHUH, poCT
YEIIOBEKA).
HepaBerncrBo YeOwmmeBa. Teopema bBepHymmun. 3akoH OOJBIIMX — YHCEI. 2 2
Br10opouHsblii MeTO M3MepeHus: BeposTHOCTEN. Ponb 3akoHa OONBIIMX YUCEN B
HayKe, IPUPOJIE U OOIIECTRE.
IIpakTyeckoe 3ansitme Ne 123. KoBapuanus ABYX CiydallHBIX BEJIMYUH. 2 2
[Tonsitue o koadduimente xoppensauuu. CoOBMECTHbIE HAONIOACHHUS IBYX
CIIy4aiHbIX BeaHuuH. Bo16opounblii K03 pULIMEHT KOppesIuH.
PA3JIEJI XI YPABHEHUA U HEPABEHCTBA 46
‘ PaBHOCWJIBHOCTb ypaBHEHUM, HEPABEHCTB, CUCTEM. 2 2
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ParimonanbpHbIe ypaBHEHHS U CUCTEMBI. 2 2
Vcnonb30BaHue CBOMCTB M TpadUKOB JMHEHHBIX M KBaJAPaTUYHBIX (YHKIIHIA, 2 2
00paTHOW MPOMOPIUOHATFHOCTH U QYHKIUU ) = \/; .
IIpakTyeckoe 3anaTume Ne 124. IlokazarenbHble YpaBHEHUS U CUCTEMBI. 2 2
IToka3aTenbHble ypaBHEHHs], CBOISINMECA K KBaAPATHBIM.
Jlorapudmuueckue ypaBHEHHUs U HEPaBEHCTBA. 2 2
IIpakTyeckoe 3ansaTue Ne 125.TpuroHomerpuueckue ypaBHEHUS U CUCTEMBI. 2 2
Tema 11.1 TpuroHomeTpuyecKue ypaBHEHUS, CBOJSIINECS K KBAJPATHBIM.
VpaBHeHus u WppauroHanbHble YpaBHEHHUSI. 2 2
CHCTEMEL IIpakTyeckoe 3ansaTHe Ne 126. OcCHOBHBIE IPUEMBI PELICHHS YPAaBHEHUN 1 2 2
ypaBHEHHMi, MX CUCTEM: Pa3JI0KEHUE Ha MHOXKUTEIH, BBEICHHE HOBBIX HEM3BECTHBIX.
CHCTEMEL IpakTnueckoe 3ansitue Ne 127. OCHOBHBIE TPUEMBI PEIICHUS YPABHEHUN U 2 2
peLenus CHCTEM: IOJICTAaHOBKA, TpaueCcKuii METOI.
IpakTnyeckoe 3ansitue Ne 128. PanmoHanbHble W MppalvOHAIbHbBIC 2 2
HepaBeHCcTBa. OCHOBHBIE IPUEMBI MX PELLEHUS.
IIpakTnyeckoe  3amaTme  Ne 129. Merox WMHTEpBaIOB Ul pELICHUS 2 2
HEPABEHCTB.
IIpakTnueckoe 3anaTHe Ne 130. ['paduueckne MeTonbl pellIcHUs ypaBHEHUN U 2 2
HEPABEHCTB.
IIpakTnyeckoe 3amarume Ne 131. PemieHue ypaBHEHUN M HEPaBEHCTB, 2 2
COJIeprKalMX NEPEMEHHYIO 101 3HAKOM MOJTYJIS.
IIpakTnyeckoe 3anaTHe Ne 132. CrcreMbl HOKa3aTeNbHbIX, JIOTAPUYMUIECKUX 2 2
Y MppalMOHAIbHBIX YPABHCHHM.
IIpakTnueckoe 3aHsaTHe Ne 133. CucTeMbl OKa3aTEeIbHBIX, JOTAPHU(PMUIECKIX 2 2
HEPABECHCTB.
IIpakTyeckoe 3ansitue Ne 134. VpaBHeHus, CUCTEMBbl YPaBHEHHH C 2 2
apaMeTPOM.
VYpaBHeHUs C IBYMS IEPEMEHHBIMU. 2 2
IIpakTuueckoe 3ansitue Ne 135. M300pakeHne Ha KOOPAMHATHOW TIIIOCKOCTH 2 2
MHO’KECTBA PEIICHNUI ypPaBHEHMH M HEPABEHCTB C JBYMS IIEPEMEHHBIMM U HUX
CUCTEM.
Tema 11.2. IIpakTyeckoe 3ansitue Ne 136. licnonp3oBaHue ypaBHEHHMI U HEPABEHCTB B 2 2
HpI/IKHaIlHHe 3aJja4yax Ha IBUKECHHUE

JIP4, JIPS, JIP9 , JIP7,
JIP10, JIP13, MP1, MP2,
MP3, MP4, MP5, MP6,
MP7, MP8, MP9
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3a1a4u IIpakTyeckoe 3ansitue Ne 137. Mcnonp3oBaHue ypaBHEHHMI M HEPABEHCTB B 2 2
3ajjauyax Ha CMecH

IIpakTyeckoe 3ansitue Ne 138. lMcnonp3oBaHue ypaBHEHMI U HEPABEHCTB B 2 2
3aJjayax Ha BBINIOJIHEHUE pabOThI
IIpakTyeckoe 3ansitue Ne 139. Mcnonp3oBaHue ypaBHEHHMI U HEPABEHCTB B 2 2

TCOMCTPHUUYCCKUX 3aaavdax

KonTpoabHasi pabora «YpaBHEHMs U HEPABEHCTBAY. 2 3

Bceero: 386

Jl51s XapaKTepUCTHKHU YPOBHSI OCBOCHHSI y4€OHOTO MaTepHralia UCIIOIb3YIOTCS ClIeAyIoIre 0003HAYCHHUS :

1 — 03HaKOMUTENBHBIHN (Y3HaBAHHUE PAHEE N3YUCHHBIX 0OBEKTOB, CBOMCTB);

2 — penpOoayKTHBHBIN (BBIIOJIHEHUE ACITEILHOCTH IO 00pa3ily, MHCTPYKIIMH WJIH MO PYKOBOJCTBOM)

3 — IpOAYKTUBHBIN (IJIAHUPOBAHUE U CAMOCTOSATEIBLHOE BBIMOJIHEHUE JACSITEIIbHOCTH, PELIEHNE MTPOOJIEMHBIX 3a/1ay).
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5 MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE
HPEIIOJABAHUA YYEBHOI'O ITPEAMETA «MATEMATHUKA»

5.1 TpeGoBaHusl K MUHMMAJIBLHOMY MaTePUAJIbHO-TEXHUYECKOMY
o0ecrne4eHnIo

OcBoeHue nmporpamMmbl TUCHUILIMHBI TpeOyeT HaIuyusi yueOHOro KkabuHera
«Marematuka» co cBOOOIHBIM A0CTynIOM B MHTEpHET

[lomemenne kabuHeTa  yJaoBiIEeTBOpsieT  TpeboBaHusM  CaHUTAapHO-
anuAeMuoorndyeckux npaswin U HopmatuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAIIICHO THUIIOBBIM 00OPYJOBAaHMEM, YKa3aHHBIM B HACTOSIIUX TPeOOBaHUSX, B
TOM YHCII€ CHEUUATU3UPOBAHHOW y4eOHOW MeOenbl0 M CpeacTBaMu OOydeHHs,
JOCTAaTOYHBIMM Ui BBINOJHEHUs TpPEeOOBAaHMM K YPOBHIO  IOATOTOBKHU
00yJaroIMXxcs.

B kabunere wumeeTcs MyJIbTUMEIUHHOE O00OpYIOBaHWE, IOCPEIACTBOM
KOTOPOT'O yYaCTHUKU OOpPa30BaTEIBHOTO MpOoLecca MPOCMATPUBAIOT BU3YaJIbHYIO
uH(pOpMaIIO, BUJCOMATEPHUAIIbl, UHBIE JOKYMEHTHI.

O6opynoBanne yueOHOTO KaOWHETA:

25 MocaJIoYHBIX MECT;

pabouee MeCcTo IpernoIaBaTels;

JIOCKa;

KOMIIJICKT y‘{€6HO-HaI‘JIHI[HI>IX rmocoOuii 1o TCMaM, CXCMbl H Ta6JII/IIIBI,

pa3IaTOYHbIN MaTepual, 3aJjaHusl 1711 KOHTPOJIbHBIX IPOBEPOUYHBIX padoT.
B cocra  y4eOHO-METONHMYECKOTO ¥  MaTepHAIbHO-TEXHHUYECKOTO
obecrieyeHus MporpaMmbl yueOHON JUCHUIUIUHBI «MaTeMaTrKa» BXOMIST:
* MHOTO()YHKITMOHAIILHBIN KOMIUICKC TTPETIOIaBaTEeIs;
* HarAJHbIE MOCOOMS (KOMIUIEKTHI y4e€OHBIX TaOJMII, TJIAKaTOB, MOPTPETOB
BBIJJAIOIIUXCS YUEHBIX, U JIP.);
* WH(pOPMAITMOHHO-KOMMYHUKATUBHBIE CPEJICTBA;
* SKpaHHO-3BYKOBBIE OCOOUS;
* KOMIUIEKT TEXHUYECKOW JOKYMEHTAI[M{, B TOM YHCJIEe MACHOpTa HAa CPEICTBa

O6y‘1€HI/IH, HHCTPYKIHH 110 UX HUCITIOJIB30OBAHHIO U TCXHHUKC 6630H3CHOCTI/I;
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* OuOMMoTeUHBIN HOHI.

TexHuueckue cpeacTBa 00yYeHUsI:

-KOMIIBIOTEP C JIMIICH3UOHHBIM MPOrPAMMHBIM 00€CIIEUEHUEM;
- IPOEKTOpP;

- IHTEPAKTUBHAS [1aHEIIb.

VYcnoBus peanuzanuu nporpaMmmsl Jimnamu ¢ OB3.

[Tpu Hanuuuu cpeau oOyHaroNIMXCst HHBAIHUIOB U JIUI] C OTPAHUYECHHBIMHU
BO3MOXKHOCTSIMU ~ 37I0POBbSl OCBOGHHME MIPOTrpaMMbl Y4eOHOW JUCHUILIMHBI
«Maremartukay 00ecrednBaeTCs MOCPEACTBOM OpPTaHU3AIMK YIeOHOTO Mporiecca C
Y4E€TOM UX UHAUBUAYAJIbHBIX MICUXOPU3NYECKUX OCOOCHHOCTEM:

- IPUMEHEHHSI COOTBETCTBYIOIIUX O0OPa30BATENIbHBIX TEXHOJOTUM (JIMYHO-
OpUEHTHUPOBaHHOE OOydeHHe; HH(POPMAIMOHHBIC; AUCTAHIIMOHHBIE U Jp.);
CHelUaIbHBIX MEJAaroruueckux mojaxo 0B, opM U METO/I0B 00yUYEHUS;

- ACTIOIH30BAaHUS TEXHUYECKUX CPEICTB U OMOIMOTEUHOTO (hOHIA C TETBIO
yIy4IIeHUs] KadecTBa o0Opa3oBaHUs (M3IaHUN TOJTOTOBJICHHBIX C YYETOM
OCOOCHHOCTEH BOCHPUATUS JE€Te ¢ HapyIIeHUs 3pEHUS; ayJAuOBU3YaJIbHbBIC
CpeACTBa, CHELHAIU3UPOBAHHBIC KOMIIBIOTEPHBIE TE€XHOJIOTUH,
3BYKOYCUJIMBAIOIIAs anmnaparypa,);

- co3gaHus  KoMboOpTHOM cpenabl (OCBEIMIEHHOCTh pabouero Mecra,
MECTOIOJIOKEHHE yyJamierocs, npu HE0OXOIMMOCTH IPOBEEHUE
(GUBKYJIBTMUHYTKH HA CHATHUS HAMPSDKEHUS MBI TJ1a3, pyKHU, KUCTU, TPUMEHEHUE
YIIPA)XHEHUW HA PAa3BUTUE MEJIKOM MOTOPHUKH; HAJWYUE MOPYUYHEH, PACIIUPEHHBIX
JBEPHBIX MTPOEMOB U JIp.);

- OKa3aHWs TICUXOJIOTO-TIearOri4ecKnX, MEIUIIMHCKUX, COIUAIBbHBIX U
UHBIX YCIYT, HEOOXOAMMBIX JTAHHBIM KaTETOPHUSAM OOYYaOIIUXCS NSl TMOTyUYeHUs
o0pa3oBaHMsI B COOTBETCTBHM C HUX CIOCOOHOCTSAMH W TNCUXO(DU3UYECKUMU
BO3MOKHOCTSIMU;

- TPEAdOCTaBJIEHUA BO3MOXXHOCTH MPUCYTCTBHS HAa 3aHATUAX U
MPOMEXKYTOUYHOM  aTTeCTalldd  ThIOTOpPA,  OKa3bIBAIOIIETO  OOydYaroIieMycs

HEO0OXOIUMYIO TIOMOIIIb;
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- obecmiedueHHs aTbTEPHATHBHBIMH (QopMaTaMy TMEYaTHBIX MaTEPHATIOB
(kpynHbI mwpudT uauM ayauodaiiabl, KeaTbli (QOH U T.A.); HATISATHBIMA U

AUTAKTUYCCKUMHA MaTCpruaiaMu.

5.2 UudopmanuonHoe odecniedeHue 00ydeHUust

[lepeyenr pexkoMeHAyeMbIX y4eOHbIX wu3AaHui, VHTEpHET-pecypcos,
JOTIOJTHUTEIIBHOM JTUTEPATyPhl

OCHOBHBIC HCTOYHUKH:

1. bammvakoB, M.M. Maremarnka: yueOnuk / M.W. bammakoB. — M.:
Knopyc, 2019. — 328 c. - TekcT: HenoCpeACTBEHHBIN.

2. HNanasa, A. A. Maremaruka: yueOnuk / A.A. [anasn. — 3-e u3n,
ucnp. u gon. — MockBa : HNHOPA-M, 2022. — 544 c¢. — (Cpennee

npodeccronanbHoe oopazoBanue). - ISBN 978-5-16-012592-3. - TekcT: 37eKTPOHHBIN.
- URL: https://znanium.com/catalog/product/1891827 (nata o6pamienus: 01.02.2021). —
Pexxum nocTymna: 1mo moArmcke.

JlonosiHUTEIbHbIE HCTOYHUKU:

L. [Munoga, JI. 1. Maremaruka: yue6.mocodue / JL.W. [llunosa, A.E. [Ilunos.
— MockBa: UH®PA-M, 2019. — 238 c¢. — (Cpemnee mnpodeccrHoHaIbHOE
oOpazoBanme). - ISBN 978-5-16-107059-8. - Tekct: osmektponnsii. - URL:
https://new.znanium.com/catalog/product/990024 (nata oopamenus: 05.02.2021).

2. Amumos III.A. Anrebpa 1 Hayajga MaTeMaTUYECKOro ananusa. 10-
11 xnaccer: yueOnuk / III.LA. AnumoB. — M.: IIpocBemenue, 2017. — 256 c. —
TexcT: HEMmOCpPeACTBEHHBIN (W3IaHWE TOJATOTOBICHO C yYEeTOM OCOOCHHOCTEH
BOCIIPHSATHS JICTCH ¢ HAPYIICHUS 3PCHHS )

3. Atanacan JI.C. Teomerpus. 10-11 xmaccel: yuebnuk / JL.C.
ArtanacsH. — M.: IlpocBemenne, 2017. — 207 c. — Tekcr: HenmocpenaCTBEHHBIN
(M31aHKE TOATOTOBJIEHO C YYE€TOM OCOOEHHOCTEH BOCIIPUSITHS ACTEeH C HApyIIeHUS
3peHHUS).

5.3 KagpoBoe obecnieuenue

Peanuzanus pabouedt mporpamMmbl ydeOHOro mpenMera «MaremaTukay
o0ecreunBaeTcs NearornyecKuMu pabOTHUKaMH 00pa30BaTeIbHON OpraHU3aluy,
a TaKKe JUIAMH, MPUBIEKAEMBIMH K peanu3alud o0pa3oBaTeIbHON MPOTPaMMBbI
Ha YCJIOBUSX TIPaXXIAHCKO-IIPAaBOBOIO JIOTOBOpA, B TOM YHUCJIE U3 YHCIA
pyKoBOIWTENEH W PaOOTHUKOB OpraHU3alyid, HaIpaBiICHUE JAESITEIbHOCTU

KOTOPBIX COOTBCTCTBYCT IIPCIIOAaBACMOMY IIPCIAMCTY.
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Bricmiee mpodeccrnonansaoe oOpazoBanue win cpeaHee mpodeccuoHaaIbHOe
o0Opa3oBaHKE 10 HAMPABICHHUIO MOATOTOBKU «O0pa3oBaHHE W TIEIaroruka» Wid B
o0yacT, COOTBETCTBYIOIICH MpEnojaBaeMoMy IMpeaAMeTy, 0e3 NpeabsBICHUs
TpeOOBaHMI K CTaXKy pabOTHI TMOO BhICIIEE MPOdecCHOHANTBHOE 00pa30BaHKEe WU
cpenHee mpodeccnoHaTbHOE 00PAa30BaHKUE W IOTIOJHUTEILHOE TIPOGECCHOHATIBHOE
o0Opa3oBaHHe MO HAIPABJICHUIO JNEATEIHLHOCTH B O0pPa30BaTEIBHOM YUPEKICHUU
0e3 pebsABICHUS TPEOOBAHUH K CTaXy pabOTHI.

[Tegarornyeckue paboOTHUKH, pUBIIEKaeMbIe K peanuzanuu
0o0pa3oBaTeNIbHOW  MPOTpaMMbl,  JOJDKHBl  TONy4YaTh  JIOTIOJIHUTEIILHOE
npodecCuoHaTbHOE 00pa30BaHKE IO TporpaMMaM IMOBBINICHNE KBATH(DHUKAIIUN HE
pexe 1 paza B 3 roga ¢ ydyeToM pacIIMpeHUs CHeKTpa NpodeccHOHaTbHBIX

KOMIIETEHIIH.
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6 KOHTPOJIb 1 OHEHKA OCBOEHHUA YYEBHOI'O
HPEIMETA «-MATEMATHKA»

Koutpons u oOleHka pe3yJbTaTOB OCBOCHHS Y4YEOHOW JIUCIUIUIMHBI
OCYILIECTBIISIETCA IMpENojaBarelieM B MPOILleCCe NPOBEACHUS MPAKTUYECKUX
3aHATUH, YCTHOIO M NHUCBMEHHOTO OIPOCOB; AayJUTOPHBIX M BHEAYyIAUTOPHBIX
CaMOCTOSITENIbHBIX  pabOT, KOHTPOJIbHBIX pPaboOT, TECTUPOBAHUS, a TaK¥kKe
BBITIOJIHEHUS ~ OOYYalOlMMUCA  WHIWBHUIYAIbHBIX  3aJaHUN,  MPOEKTOB,

I/ICCJICILOBaHPlﬁ, y4aCTuA B KOHKYpPCax, OJIJMMIINAaAax.

Jlns oOyyaromuxcs wHBAIUI0B U obOyuarommxcss ¢ OB3 dbopMmbr TekyIero
KOHTPOJII ¥ TMPOMEKYTOYHOW aTTECTAllMM  YCTAHABIMBAIOTCA C  yYETOM
WHINBUIYATBHBIX TICUXO(PU3MUECKUX OCOOCHHOCTEeW (YCTHO, NHCHbMEHHO Ha
OyMmare, MMCbMEHHO Ha KOMITBIOTEpE, B (pOpME TeCTUPOBAHUS, KPYITHBINA HIPUQT;
aynuodaiiiel T.11.). [Ipu 3TOM TeKynuii KOHTPOJIb YCIIEBAEMOCTH UMEET OOJIbIIIOE
3HAUYE€HHE, TIOCKOJIbKY TIO3BOJISIET CBOECBPEMEHHO  BBISIBUTH  BO3MOYKHBIC
3aTPyAHCHUS W OTCTaBaHWEC B OOYYCHHMHM W BHECTH KOPPEKTHBBI B YYCOHYIO
NEeSATETHHOCTD.

[Ipy HEoOXOAMMOCTH TMpEeayCMATPUBACTCS YBEJIMYEHHE BpPEMEHH Ha
MOJITOTOBKY, HAJIMYHME TEPEephIBa, a TaK)Ke IPEIOCTaBICHUE JIOMOJHHUTEILHOTO
BpEMEHU [JI1 OTBETAa; MPHUCYTCTBHE TieAarora - THIOTOpAa  JJIs  OKa3aHUs

HEOOXOIUMOU ITOMOIIIH.

PesynbraTsl 00y4yeHus @DOopMBI U METOABI KOHTPOJIS U OLICHKH PEe3yJIbTaTOB 00yUYEeHUs

J4 YCTHBIN 1 THCbMEHHBIN onpoc. BBoaHas nmpoBepouHas paboTa.
CamocrositensHas pabora. TectupoBanue.

DKcrnepTHoe HabII0IeHUE 32 YUeOHO-T103HaBATEIbHON U
MIPAKTUYECKOM JIeATEIbHOCTBIO O0YYaroIUXCs; OLIEHKA Pe3ysIbTaTa.
OneHka npernoaaBaTeeM BhIIIOJIHEHUS 3aJaHUI CaMOCTOATEIbHON
Y UHBIX BHJIOB Pa0OT 00yYaromuxcsl.

AHanu3 1 olLeHKa MpenojaBareiaeM pedaeKkcuu, CaMOOLeHKN
y4eOHOH 1€ TETbHOCTH CTYICHTOB.

JI5 Yerabiit onpoc. CamocTosdTenbHas padoTta (IPOEKTHI,
UCCIIeIOBaHMsI, CUCTEMaTH3allus MaTepuaia B BUJie pedepaTos,
MIPE3CHTAIHiA, TOATOTOBKA JIOKJIAI0B, co00IeHnH ). BHeypouHble
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MEpOIPUATHSI (KOHKYPCHI, CEMUHAPBI U JIp.)
AHanu3 1 olLeHKa NpenojaBareiaeM pedaeKkcuu, CaMOOLEeHKH
y4eOHOM e TEIbHOCTH CTYIEHTOB.

Ja7

YerHsiit onpoc. TectuposaHue.

[TpakTrueckas padorta. CaMmocTosiTebHAS paboTa. DK3aMeH.
Brictymnenue ¢ qoxinagamu. OnumMnuansl (MHbIE KOHKYPCHI)
DKCnepTHOE HaOII0IeHUE 32 YUeOHO-TI03HABATEIILHON 1
MPAKTUYECKON ACSITENbHOCTBIO 00YYaIOMMXCsl; AHAINU3 U OI[CHKA
npernoiaBaTesieM pedIiekCuu, CaMOOIICHKH yUeOHOH NesITeTbHOCTH
CTYJEHTOB, BHITIOJTHEHHSI PA3TUYHOTO BUAA padoT.

JI9

YerHsiit onpoc. Tectuposanue.

[TpakTrueckas padorta. CaMmocTosiTebHAS paboTa. DK3aMeH.
DKcrnepTHoe HabII0IeHUE 32 yUeOHO-T103HaBATEIbHON U
MIPAKTUYECKON ACSITEbHOCTIO 00YYaIOIINXCS;

OLIEHKA MPEToaBaTeIeM BhIIOJHEHHS 3aJaHHI CaMOCTOSATEIbHON
Y UHBIX BHJIOB PaloT.

J10

CamocrosrenbHas padora. [IpakTuueckas padota. @opymbl.
Konkypcel. UHauBHayanbHbIe MPOEKTHI.

OrneHka mperoaBaTeseM BBIOJHSHUS 3aJaHUi CaMOCTOATEILHOU
paboThl (M3y4YeHHE, KOHCTICKTUPOBaHUE, peeprupoBaHUe,
aHHOTHPOBaHUE, padoTa HA/l UCCIIEIOBAHUEM, IPOCKTOM);
DKCnepTHOE HaOII0IeHUE 32 Y4eOHO-TI03HABATEIILHON 1
MPAKTUYECKON JAESITETbHOCTHIO O0YYAIOIINXCS; OIICHKA
npenojaBaTesieM W/WIK HHBIMU KOMIIETEHTHBIMU JINLIAMU
(HampuMmep : IKCIEpTaMU KOHKypca)

Habmioienue, oneHka npenoaaBaTesieM BhIOJTHEHUS
MIPAKTUIECKOTO 3a/IaHUs;

Orenka npernogaBareaeM 000CHOBAaHUS 00YUYaIOIIUMCSI
COOCTBEHHOM IEeSATEILHOCTH,

AHanus 1 olieHKa IpernoaaBareneM pedaekcun, CaMOOIIeHKU
y4eOHOH eI TEeNbHOCTH CTY/ICHTOB.

J13

NuauBuayanbHbIE TPOCKTHI.

[TpakTrueckas padota. TectupoBanue.

CamocrosrenbHas paboTa.

Hao0roieHue, orieHKa mperogaBaTesieM BhITTOTHCHHS
MPAKTUYECKOTO 3aJaHusl. 3aInTa MPOSKTa.

AHanu3 ¥ olieHKa IperoaaBareiieM pediIekcuu, CaMOOIICHKH
y4eOHOM e TEILHOCTH CTYICHTOB.

Onenka nperoaaBareieM (MM HHBIMH KOMITETCHTHBIMH
JTUIAMH )CaMOCTOSTEIHbHON pabOThI, 000CHOBaHUS COOCTBEHHOMN
JIEATEILHOCTH

CaMooleHKa.

Ml

OkcniepTHOe HaOmoneHue. OneHKa npenoaBareneM (Wi HHBIMHA
KOMIIETEHTHBIMU JINLIAMHU) Y4acTHUs B KOJUIEKTUBHBIX MPOEKTAX.
AHanu3 ¥ OlleHKa MpernoaBaTesieM peQieKCHH, CaMOOIIEHKN
COBMECTHOM yu4eOHOUW 1 BHEYPOUHOU JEATETHHOCTH CTYJCHTOB.
B3aumoonenka. CamoolieHka

KonnektuBHble, rpynmnoBslie mpoekTbl. KoMaHHbIE KOHKYPCHI.
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CaMocTosiTenbHas B TPaKTUIeCKasi padoTa IS TPYIII
o0yJaromuxcs.

M2

[Tpaktudeckas pabora. CamocTosiTenbHas paboTa

BHueypouHnbie MeponpusaTHsL.

Habmtonenue. AHanu3 u OLeHKa npenogaBareneM (/Ui HHBIMU
KOMITETCHTHBIMH JINI[AMH) yYacTUSI B MEPOTIPHUATHSIX, BEITOTHEHUS
MPAaKTUYECKUX U UCCIIEAOBATENLCKUX PadoT.

AHanu3 1 OIleHKa IpernoaaBaTeneM pedIeKCui, CaMOOIICHKH
JEATSIILHOCTH CTY/ICHTOB B JAHHOM HAalPaBJICHUH.

M3

CamocrositensHas padora. [Ipaktuyeckas pabora. KoHKypchl 1
OJIMMITHA/IBI (B TOM YHUCJIE UHTEPAKTUBHBIE, OH-JIaliH U T.I1.)
OneHka npernoaaBaTesneM KOHCIIEKTOB;

HaGmonenue, orieHka mpernoaBaTesieM BBITIOTHCHHS 3a/1aHUH;
Onenka npernojaaBareneM (UM HHBIMU KOMIIETEHTHBIMH JIUI[AMH )
CaMOCTOSTENILHOM paboThl, 000CHOBaHUS COOCTBEHHOM
NesITeIbHOCTH, Pa3paboTKu MaTeprasioB. CaMoOIeHKa.

M4

[Tpaktrueckue 3ansatus. [ pynmnoBeie/komiekTiBHBIE KoMaHTHBIE
MEpOIPHUATHS, KOHKYPCBI. Y CTHBIN OIIPOC.

DKcnepTHOe HaOMoeHNe. AHAIN3 U OIICHKA MTPETo/1aBaTesieM
(v/vM MTHBIMU KOMIIETEHTHBIMH JTUI[AMU) Y9aCTHsI B KOMaHIHON
NEeSATETbHOCTH.

AHanu3 ¥ OlleHKa MpernoaBaTesieM peQIieKCHH, CaMOOIIEHKN
y4eOHOM e TeIbHOCTH CTYI€HTOB, yMEHUS paboTaTh B KOMaH/E.
CamooneHka.

B3anmoonenka.

M5

WunuBuayanbHble mpoekTsl [IpakTudeckas pabora

Kontponbnas padota CamocTosiTenbHas paboTa

VYcrablii onpoc. KOHKypChl ¥ MHBIE MEPOTIPUATHS. (B TOM YHCIIE
MHTEPaKTUBHbBIE, OH-JIAWH U JIp.)

DKcrnepTHOe HaOII0IeHUEe, aHATIU3 U OIIeHKa  y4eOHO-
[T0O3HABATEJIBHON U MTPAKTUYECKOU NEATEIbHOCTH,
HCCIIEI0BATENLCKON ACATEIBHOCTH 00yYaromuxcs. AHaIN3 U
OLIEHKa MpernojaBaTesieM MPUMEHEHUS MTPUKIaIHbIX IPOrpaMM
00y4aromyMUCS MPH BHITIOIHEHUH pa3IMYHbIX 3a1aHuii. O1eHka
IpernojaBaTesieM BhIMOIHEHUS CTYI€HTOM MYJIbTUMEIUNHBIX
MPOIYKTOB;

Onenka mperoaaBareneM (UM UHBIMU KOMIETEHTHBIMH JIUI[AMH)
CaMOCTOSITEJIbHON paboTHI, 000CHOBaHHUS COOCTBEHHOMU
nesitenpHOCTH. HaOmionmenue, aHanuM3 W OIGHKAa BbIOOpa U
3¢ PEKTUBHOCTH BbIOOpA CTYJEHTOM METOJIOB PEIICHHUsS 3a/ad, MX
BapUATHUBHOCTH U 11€JIECO00PA3HOCTH.

CamoolieHKa.

M6

CaMocTosTenpHas pabora. Brictynnenus C
JOKJIa1aMHi/COO0IICHUSIMU.  TeopeTUYecKrii KOHTPOJIb  (OIpoc)
[TpakTuyeckas padora.

DKcnepTHOe HaloeHne 3a WHGOPMAIIMOHHO-TIO3HABATEIbHON 1
MPAKTUYECKOW  ACSITENbHOCTBIO  OOYYalOUIMXCs,  BBITOJTHCHHUS
3aJlaHul CaMOCTOSITENTbHOM paboThl (M3yUeHne, KOHCTIEKTUPOBaHHE,
pedepupoBanue); Onenka. CaMooleHKa.
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AHanu3 1 OleHKa BBIMOJIHEHMSI 3a/1aHUH CaMOCTOSITENIbHOM paOboThI
(TBOpYECKHX 33aHUHN, UCCIIEOBATENILCKUX padoT)

M7

[TpakTrueckas padora

Konrponsnas paborta. YcrHbli onpoc. Dk3ameH. [IpoexTsl.
OrueHka npenoiaBaTeIeM BbIMOIHEHUS 3aIaHUN CaMOCTOSTEIbHON
paboThl (M3ydeHne, KOHCTIEKTHPOBaHHUE, peepUpPOBAHHIE,
aHHoTupoBaHue); OIeHKa YCTHBIX OTBETOB. AHAJIU3 U OLIEHKA
npernoaaBaTeneM pedekcuu, CaMOOIICHKH YUeOHOH AeITeTbHOCTH
CTYJICHTOB KOMMYHHMKATUBHBIX YUEOHBIX JecTBUI CaMOOIeHKa.
B3anmoonenka.

M8

[TpakTrueckas padorta. KontponasHas padora.

Ycrabiit onpoc. COop, 0000IIeHIE U CUCTEMATH3AIIHSI MaTepralia B
BH/JIC TIPE3CHTAIIHM, COOOIIEHN. DK3aMeH.

DKcrnepTHoe HabII0IeHUE 32 Y4eOHO-T103HaBATEIbHON U
MPAaKTUIECKOHN JIeATEIILHOCTHIO 00YYarOIINXCsT; OIICHKA Pe3yibTaTa.
CamooneHka.

OLICHKA TPETIOaBaTeIeM BhITOJHEHHS 3aJaHHI CAMOCTOSATEIIHON
paboThI.

AHanm3 1 OIeHKa MperogaBaTesieM pedIeKCHH, CAMOOIICHKH
y4eOHOH eI TEeNbHOCTH CTYICHTOB.

CaMooI1IeHKA.

M9

[Tpaktuyeckas pabora Konrponbnas pabora

Yernsrit onpoc. CamocTosiTenbHas padoTa. TectupoBanue.
DKcrnepTHOE HAOII0ACHHE;

OneHka npernoaaBareseM MO3HABaTEIbHBIX 1 KOMMYHHUKATHBHBIX
y4eOHBIX JICHCTBUH.

Camoornenka. BzanmoorieHka.
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JUCT UBMEHEHUHA U JONNOJITHEHUM, BHECEHHBIX B
PABOYYIO IPOI'PAMMY

Ne U3MCHCHHA, JaTa BHCCCHHUA U3MCHCHUS, Ne CTpaHUIbI C ©BMCHCHHUEM;

BbLJIO CTAJIO

OcHOBaHUE:

HOI[HI/ICB JIMIa BHCCIICTO UBMCHCHUA
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