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PaGouass mporpamma ydeOHOTO mnpenMera «Martematuka» paspaboTaHa B
COOTBETCTBHUHU C TpeOOBAHUSIMU benepanbHOTO rocyJapCTBEHHOTO
oOpazoBarensHOro crangapra (naisee — ®I'OC) cpennero obmiero odpa3oBaHUs
(ITpuxa3z MunucrepctBa o6pazoBanus U Hayku P ot 17 mas 2012 r. N 413 "O6
yTBEpKIeHUH (GeAepalbHOTO TOCYJapCTBEHHOTO 0O0pa30BaTEIIBHOTO CTaHAAapTa
cpeaHero oomiero oopazoBanus” (C U3MEHEHUSIMU U IOMOJHEHUSIMU OT 29 nexadps
2014 1., 31 nexabps 2015 r., 29 utons 2017 r., 24 centa0ps, 11 nexadbps 2020 r.),

C YYETOM TpeOOBaHUM:

- TMPUMEPHOH OCHOBHOW 00pa30BaTeNbHOW MPOTPaMMBI CPETHETO OOIIeTo
oOpazoBaHus (pemieHue ¢eaepaibHOr0 yueOHO-METOUYECKOTr0 OOBEIUHEHHS 110
o0memMy 00pa3zoBaHuIo - TPOTOKOA OT 28 utoHs 2016 1. Ne 2/16-3);

-paboueii TporpaMMBbl BOCTIMTAHHSI TIO CIIEIIUATLHOCTH MPOTPAMMBI TIOITOTOBKU
CIEIUAIIMCTOB cpeiHero 3BeHa no npodeccun 15.01.36 Hedexrockonuct
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1 HOACHUTEJBHASA 3AIINCKA
1.1 O6s1acTh NpUMEHEHUA POTPAMMBI

PabGouas mnporpamma yueOHOro mnpeamera «MaremaTuka» paspaboTaHa Ha
ocHoBanuu TpeboBanuit DPI'OC COO gnsg peanuzanuud  oOpa3oBaTEIbLHOM
MporpaMMbl TTOATOTOBKH CIIEIIMAIUCTOB Cpe/IHEro 3BeHa 1o npodeccuu 15.01.36
Hedexrockomuct

1.2 MecTo y4eOHOro mpeaMera B CTPYKType HpPOrpaMmbl NOArOTOBKH
CIIEHUAJIMCTOB CPEAHEro 3BeHAa

VYyeoOnslii npeaMer «MaremaThka» BXOAMT B LHUKI 001eo0pa30BaTeIbHON
MOJITOTOBKH, pa3zied NpoQuiIbHbIE MPEeIMEThl U U3ydaeTcss Ha 0a30BOM ypOBHE Ha
1 xypce oOyueHus.

1.3 ArTrecTanusi y4eOHOro npeaMera

Peanmzanust mnporpamMmbl  npeaMera  «MaTeMaTuka» — COMPOBOXKIACTCS
TEKYIIIUM KOHTPOJIEM YCIIEBAEMOCTH U MPOMEKYTOUHOU aTTeCTallueH.

Texkyuuii KOHTPOJb YCIIEBAEMOCTH MPOBOJAUTCA HA YUYEOHBIX 3aHSITHSIX B
dbopmax:

*Onpoc

*O1eHKa BBITIOJIHEHUS 3aJaHUs HA IPAKTUYECKOM 3aHATUU

*BrIN0IHEHNE MMCBbMEHHOTO 33JaHUS

*MaTteMaTHU4eCKUM JTUKTAHT

*TecTupoBaHue

» KontponbHas pabota

[Topsimox mpoBeAeHUS TEKYIIEro KOHTPOJIS YCIEBAEMOCTH OMPEIEIsIeTCs

pabouuMu MarepuaniamH MpenojaBaTeis, pa3padaThbIBAEMbIMU JJIA MPOBEACHUS
3aHATHM.

N3yyenue npenMera 3aKaHYMBAETCS MPOMEXKYTOUHOU arrecranuei B popme
’K3aME€Ha B 2 CEMEeCTpe IepBOro Kypca OOydeHHuss IO Mporpamme, KOTopas
yCTaHOBJIEHA YU€OHBIM IJIAHOM.

DK3aMeH MPOBOJIUTCS B JI€Hb, 0OCBOOOXACHHBIIN OT APYTUX BUJIOB 3aHSATHI.

[Topsinok mpoBeneHus S3K3aMeHa ornpeensieTcss POHIOM OLEHOYHBIX CPEACTB
1o npeamety «MaremaTukay.

1.4 HUcnoab3yemble neaaroruyeckue TEeXHOJIOTHH/IJIEMEHTBI
TEXHOJIOTMid, METObI 00y4YeHUS

[Tenarornueckue TEXHOIOTHM:
- UKT;



- TMCTaHIIMOHHBIE 00Pa30BATEIHHBIC TEXHOJIOTHH;

- TINYHOCTHO-OPUECHTUPOBAHHBIC;

- mpoGemMHoe oOydyeHue (MpobIeMHOE U3JI0KEHHUE U TIOMCKOBas 6ecena);
- IPOEKTHBIE TEXHOJIOTUHU;

- KOMMYHHKATUBHO-IHAJIOTOBBIE TEXHOJIOTHUH U T.JI.
Metoasl 00yueHus:

- HaIrJISIAHBIA METO/I;

- 00BSICHUTENHHO-UJUTFOCTPATUBHBIA METOI;

- PENPOyKTUBHBINA METO/I;

- YACTUYHO MOUCKOBBIN (3BPUCTUUECKUIN);

- UCCIIEZIOBATEIIbCKUN METO/I;

- HIHTEPAKTUBHBIM;

- 3JIGKTPOHHOE 00yUYEHHE U T.]I.



2 IINTAHUPYEMBIE PE3YJIbTATBI U3YYEHUSA YYEBHOI'O
INPEAMETA «MATEMATHUKA»

[ensMu peanuzanuu NpoOrpaMmbl SBIISIOTCS:

- CTAaHOBJICHUE M Pa3BUTHE JIMYHOCTU OOYYaIOIIETOCs B €€ CAMOOBITHOCTH U
YHUKaJIBHOCTH, OCO3HAaHME COOCTBEHHON  HMHAMBUAYAJIbHOCTH, TOSIBIICHUE
YKU3HEHHBIX TUIAHOB, TOTOBHOCTH K CAMOOTPE/IEICHUIO;

- JIOCTUXKEHUE BBIMTYCKHUKAMU TJIAHUPYEMBIX PE3YJIbTAaTOB: KOMIIETCHIIMI U
KOMIIETEHTHOCTEH, ONPEIeNIIEMbIX TUYHOCTHBIMHU, CEMEHHBIMU, 00I11€CTBEHHBIMH,
TrOCYJapCTBEHHBIMH MOTPEOHOCTSIMU W BO3MOKHOCTSIMU O0YYaIOMIErocs CTapIero
IIIKOJIPHOTO BO3pacTa, WHIWBHIYAIbHOW OOpa30BATEIBPHOW TPACKTOPHEH €ro
Pa3BUTHUS U COCTOSIHUEM 3/I0POBBSI.

B pesynbrare uzyuenus yueOHoro npeamera «MartemaTukay CTYJIEHT JOJDKEH

chOpMHPOBATH CICAYIONINUE PE3YIIbTATHI:

JINYHOCTHBIE PE3YyJabTaATHI:

®opmynuposka uz PI'oC COO

Yrounennsiii JIP niig npenmera «Matematukay

JIP4. chopmupoBanHocTs | JIP4.  chopMupoBaHHOCT  TPEACTABICHUNW O

MHUPOBO33PEHUS,  COOTBETCTBYIOIIETO| COLUMANBHBIX,  KYJIBTYPHBIX M  HCTOPHYECKHX

COBPEMEHHOMY  YPOBHIO  pa3BUTHA| GaKTOpax CTAHOBICHHS MAaTEMaTHKH; KaK YacTH

HayKl U OOIIECTBEHHON MNpaKTHKH,| 00IIe4YeI0BeYeCKON KyIbTYpBhI,

OCHOBAaHHOTO Ha AHMAJIOre KYJbTYp, a| MpEeACTaBICHHE O MPOPECCHOHATBHON AEATEIbHOCTH

TaKkKe pa3IMYHBIX (dopM| ydeHbIX-MaTEeMaTHKOB,

OOLIECTBEHHOI'O CO3HAHHUA, OCO3HaHHE| C(HOPMUPOBAHHOCTh  NPEJACTABICHUH O  pOJH

CBOETO MeCTa B TOJHUKYJIbTYPHOM | MATEMaTUKH B COBPEMEHHOM OOILECTBE KaK YacTH

MUpE; o0lIeueoBEYeCKOl  KyJIbTYpbl, O 3HAUYUMOCTH
MaTeMaTUKM B  Pa3BUTHUM  LUBWIM3ALMH U
COBPEMEHHOI0 00IIEeCTBA;

JIPS. c(OPMHPOBAHHOCTh ocHoB| JIPS. c(hopMHUPOBaHHOCTb OCHOB JIOTHYECKOTO,

CcaMOpa3BUTUA M CaMOBOCIIMTAHUA B
COOTBETCTBHUH C OOIIECYEITOBEUCCKUMU
OCHHOCTsIMHU u nacajiamMu
TPaXTAHCKOTO O0OIeCTBa; TOTOBHOCTH
U CIIOCOOHOCTh K CaMOCTOSTEIIBHOM,

AITOPUTMHUYCCKOIO U MAaTEMATUUYCCKOI'0O MBIIIJICHHA,
MOTHBAIIMM K AaHATUTHYECKON JAedaTenbHOCTH (K
aHaAJIN3Y).CaMOCTOSATEIbHOM 51 KOJIJIEKTUBHOM
HCCIIEIOBATENILCKON IEATEIBHOCTH

HABBIKOB CaMoOaHalin3da W CaMOKOHTPOJIA HAaBBIKOB

TBOPYECKOI u OTBETCTBEHHOI | aHAIM3a, COMIOCTABIICHHSI, CDAaBHEHHUSI.

NesATEeITLHOCTH; MO3HABATEIPHOTO HMHTEpeca K HM3YUYCHHIO HOBOTO,
crioco6am 00001IeHUs U CHCTeMAaTU3alluy 3HAHUN
TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTEIHHOM,
TBOPUECKOM U  OTBETCTBEHHOW  JAESITEIHHOCTH;
MOHMMAHHUE PO MaTEMaTHYECKUX METOJOB IS
CaMOpa3BUTHUs, CAMOOIICHKH AESITENbHOCTH;

JIP7. wHaBblkm coTpyaHuyectBa co| JIP7. KpeaTUBHOCTh MBILIJIEHUS, HHUIIUATHBA,

CBEpPCTHUKAMH, JI€TbMH  MIIAJIIIETO | HAXOJYMBOCTh, aKTUBHOCTD MIPH

BO3pacTa, B3POCIBIMHU B| pEIICHHH 3a/aY,

o0pa3oBaTenbHOM, 00IIecCTBEeHHO | c(hOPMHUPOBAHHIICTh MOTHBAIIMN K CAMOCTOSITENIEHOM

MOJIE3HOM, y4eOHO-| U KOJUICKTUBHON HCCIICIOBATEIHCKON TPOSKTHOW M

UCCIICIOBATENILCKOM, TPOEKTHOM M| JPYTUX BHUJAAX JESTEIHHOCTH HABBIKOB COCTABIICHUS

JIPYTUX BUIAX IEATEIbHOCTH;

aAJIropuTMa BBITIOJTHEHU A 3aJaHud, HaBBbIKOB
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OpraHW3ali CBOCW JIESITEIIbHOCTH B  COCTaBe
TPYIIIBL. MOTHBAIlMM K CaMOCTOSTEIbHOH H
KOJUJIGKTUBHOM HCCIIEIOBATEIILCKOM TMPOEKTHOM U
JIPYTUX BUAAX JNEATEIbHOCTH

JIP9. TOoTOBHOCThP W CIIOCOOHOCTH K
00pa3zoBaHMuIo, B TOM qucIie
caMo00pa3oBaHUI0, Ha MPOTHKEHUU
BCEU JKM3HU; CO3HATEILHOE OTHOLIECHUE
K HENpephIBHOMY 00pa30BaHUIO Kak
YCIIOBUIO YCIEIIHON
po)eCCHOHAIBHOW W OOIIECTBEHHON
JIesATEeIbHOCTH;

JIP9.no3HaBaTeNbHOrO HMHTEpPECA K  H3YYECHHIO
HOBOI'0, CII0co0aM OOOOIIEHHNS WM CHCTEMATH3aIUU
3HAHUM.

HaBbIKa OCO3HAHHOTO BEIOOpA Hauboee
3¢ dexTUBHOTrO crocoda peneHus

TOTOBHOCTH ¥ CIIOCOOHOCTH K  OCBOCHHIO
MaTeMaTHYECKUX KOMIICTCHIIUH, YHHBEPCAIbHBIX

METOOB MIPEIMETA, B TOM YHUCIIE CaMOOOPa30BaHUIO,
Ha TMPOTSDKEHUM BCEM  JKU3HHU;  CO3HATEIBHOE
OTHOIICHHE K HENpPEpPHIBHOMY OOpPa30BaHUIO Kak

YCIOBUIO  YCHEIIHOW  NpodecCHOHANBbHOW |
0011eCTBEHHOM JeSITENIbHOCTH, yMEHHE
pacro3HaBaTh JIOTUYECKU HEKOPPEKTHBIE

BBICKA3bIBaHUS, OTJIMYATh TUIIOTE3Y OT (paKTa;
PasBuTHE 10rM4eCcKOro U KpUTHUECKOIO MBILIICHUS,
KYJIbTYpPbl pE€YM, CIIOCOOHOCTH K YMCTBEHHOMY
JKCIIEPUMEHTY;

JP10. »creTMueckoe OTHOIIEHHE K
MHUpYy, BKIIOYas OCTETUKY  ObITa,
Haquoro U TCXHUYCCKOT'O TBOp‘-IeCTBa,
CropTa, OOIIECTBEHHBIX OTHOIICHHUH;

JIP10. ciocoOHOCTh K ACTETUYECKOMY BOCIIPUSATHUIO
MaTeMaTHYeCKUX 0OBEKTOB, 3a1a4, PEILCHUH,
paccyx1eHUi; TOTPEOHOCTh B Pa3BUTHH
MaTeMaTHYeCKOM KyJIbTypbl KaK HEOThEeMIIEMOH
COCTABJISIFOLIEN OCHOBBI KPACOThI U TAPMOHHUH

JIP13. oco3HaHHBIH BBIOOp Oymymieit
npodeccuu " BO3MO>KHOCTEH
peanu3anuu COOCTBEHHBIX JKU3HEHHBIX
TUTAHOB; OTHOIIICHUE K
npohecCHOHANBFHOM NIeATEeNHHOCTH KaK
BO3MOXXHOCTH Y4YacTUsS B pPEHICHUH
JUYHBIX, OOIIIECTBEHHBIX,
TOCY/IapCTBEHHBIX,
0OIIeHAIIMOHATBHBIX MPOOJIEM

JIP 13. chopMUpOBaHHOCTD MPEACTABICHUINA O
MaTeMaTHKe KaK, YHUBEPCAIbHOM SI3bIKE HAayKH,
ITO3BOJISIFOIIEM ONMCHIBATh U U3y4YaTh PEaJIbHbBIE
npoueccsl U siBjaeH @opMUpoBaHHE MOTHBAIMH K
KOHCTPYMPOBAHUIO, TBOPYECKOMY CaMOBBIPAKEHUIO.
KPUTUYHOCTh  MBIIUIEHHUS;  OCO3HAaHME  POJIU
MaTeMaTUKu Opu  BblOope Oyaymel mnpodeccun,
npoeccnoHalbHOM CTaHOBJIEHUU U Pa3BUTHH,




HJIaHI/IpyeMLIe METANIPEAMETHBIC PE3YJIbTATHI 0CBOCHUA IIPOTrPaMMbl

Kon MertanpeameTHbIE Pe3yIbTaThl YHuepcanbHble yueOHbIe neiictus (YY)
MP1 | ymeHue caMOCTOSTENIBHO ONpeneaTs |Perynsartusnbie:
LIEJIN JESATEIIBHOCTH U COCTABIIATh - CaMOCTOSATENBHO ONPEAEIATh LN, 3a1aBaTh IApaMETPbl U KPUTEPHUH, II0 KOTOPBIM MO>KHO OIIPENEIIUTD,
IUIaHbI 1€ATEIbHOCTH; YTO LEJIb JOCTUTHYTA;
CaMOCTOSITEJIBHO OCYILECTBIISTD, - OLICHUBATh BO3MOKHbIE IIOCIIEICTBHSI JOCTHXKEHUS ITIOCTABJICHHOM LIe/H B 1€ATEIbHOCTH, COOCTBEHHON
KOHTPOJIMPOBATh U KOPPEKTUPOBATh  |’KU3HU U JKU3HU OKPYKAIOIIUX JIO/ICH, OCHOBBIBAsACh HA COOOPAKEHUSIX ITHKH U MOPAJIH;
JESATEIIBHOCTD; UCIIOJIb30BATh BCE - CTaBUTh U (GOPMYJIHPOBATH COOCTBEHHBIE 33/1a41 B 00pa30BaTE/IbHON AEATEIbHOCTH U )KU3HEHHBIX
BO3MO>KHBIE PECYPCHI JUIsl TOCTUKEHUS | CUTYaLUAX;
HOCTAaBJIEHHBIX LIEJIeH U pealiu3alii |- OLIEHUBATh PECYPChI, B TOM YHCIIE BPEMs U IpyrHe HeMaTepuaibHble peCypChbl, HEOOXOAUMBIE AJIs
IUTAaHOB JIESITEIILHOCTH; BEIOUPATh JOCTUKEHUSI IOCTaBJICHHOM 11eNu;
YCIIELIHBIE CTPATErMH B Pa3JIUYHbIX - BBIOUPATh MYTh TOCTUIKEHUS 1€, IUTAHUPOBATh PEILICHHE OCTaBIEHHBIX 3a/1a4, ONTUMHU3UPYS
CUTYaLUsX; MaTepuaIbHble U HEMaTepUalIbHbIE 3aTPaThI;
- OpraHM30BbIBATH AP PEKTUBHBII TOUCK PECYpCOB, HEOOXOAUMBIX JUIsl JOCTHXKEHUS ITOCTaBICHHOH 1IETIH;
- COIIOCTABJIATh NOJYYEHHBIN Pe3ybTaT JESITEIILHOCTH C IOCTABJIEHHOM 3apaHee 1EJIbIO.
MP2 | ymeHue mnpoAaykTuBHO oOmarecs u|KoMMyHUKaTUBHBIE
B3aMMOJIEiCTBOBaTh B Ipoliecce - OCYILLECTBIISATH JI€JIOBYI0O KOMMYHHUKALIMIO KaK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMU (KaK BHYTpHU
COBMECTHOM JeSITEbHOCTH, | 00pa30BaTeIbHOW OpraHM3allid, TaK M 3a ee MpejeiaMu), MOoAOUpaTh NapTHEPOB JUIs JIEJIOBOM
YUUTHIBATh MO3ULIUU JIPYTUX | KOMMYHHKAIIMH UCXOJI U3 COOOpaKeHUH pe3ysIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JINYHBIX CUMIIATU;
Y4aCTHUKOB JIESTEIILHOCTH, - TIpU OCYULIECTBJIEHUU T'PYNIOBOM pabOThl ObITh KaK PYKOBOAMTEIEM, TaK M UICHOM KOMaH[Ibl B
3¢ (deKTUBHO pa3peniaTb KOH(PIUKTHI; |pa3HBIX possiX (TeHepaTop uaeH, KpUTHK, UCTIOJIHUTENb, BHICTYAIONINHN, 3KCIEPT U T.1.);
- KOOpPIMHHUPOBATb M BBINOJHATH pabOTy B YCIOBUSAX pPEAJbHOrO, BUPTYaJbHOIO H
KOMOMHHPOBAaHHOTO B3aUMO/JICHCTBUS;
- pa3BEepHYTO, JOTMYHO M TOYHO HM3JIaraTb CBOK TOYKY 3PEHHs C MCIOJIb30BAHHUEM aJIeKBaTHBIX
(YCTHBIX M IMCbMEHHBIX) SI3bIKOBBIX CPEJICTB;
- pacro3HaBaTh KOH(DIUKTOIEHHbIE CHUTYyallUd M MpPeJOTBpaliaTh KOHQJIMKTHI 0 MX AKTHBHOM
(a3bl, BEICTpanBaTh JEJIOBYI0 U 00pa30BaTENIbHYI0 KOMMYHHUKAIUIO, N30€erasi JUYHOCTHBIX OLIEHOYHBIX
CYKJICHUH.
MP3 | BnasieHHe HaBbIKaMU MO3HABAaTENbHOM, | PerynsTuBHbIe

yueOHO-UCCIIeIOBATENbCKON u
MIPOCKTHOW JEATETHbHOCTH, HABBIKAMHU

CaMOCTOATCIIBHO ONIPCACIIATEL LCIINU, 3a1aBATh MapaMETPbl U KPUTCPUH, [10 KOTOPBIM MOKHO ONPCACIUTD,
4qTO0 OCJIb JOCTUTHYTA,




paspernieHust mpo0JeM; CrIOCOOHOCTh U

T'OTOBHOCTH K CaMOCTOATCIIbBHOMY
IIOHUCKY MCTOJ0B peICHUA
MMPAKTUYCCKUX 3aJdad4, M[IPUMCHCHHUIO

Pa3IUYHBIX METOAOB IIO3HAHUA,

- CcTaBUTh M (POpMyJIHMpOBaTH COOCTBEHHBIC 33Jla4yd B OOPa30BATEIBHOM NEATECILHOCTH M YKU3HEHHBIX
CUTYaIUX;

- OIICHUBATh PECYPChI, B TOM YHCIIC BpPEMsS M JIpyrue HeMaTepHaJIbHbIE PEeCypchl, HEOOXOIUMBIE IS
JOCTIDKCHHS OCTABJICHHOM 1ICIIH;

- BBIOMpATh MYyTh JOCTMOXKCHHS II€JH, IUIAHMPOBATh pEIICHUE ITOCTAaBJICHHBIX 3a]a4, ONTHMHU3HPYS
MarepuaibHble U HEMAaTepUaIbHbIC 3aTPAThL;

- OpraHu30BbIBaTh A (PEKTUBHBIN MTOUCK PECYPCOB, HEOOXOAUMBIX JJISI TOCTHXKCHHS TIOCTABJIICHHOM 11€1H;
- COIOCTABJISATh MOJIYYSHHBIN pe3ysbTaT ASITEIbHOCTH C TOCTABICHHOW 3apaHee LETbIO.
[To3naBarenbpHBIC

- WCKAaTh W HAXOJIUTh OOOOIICHHBIC CIIOCOOBI PEHICHHUS 3aJad, B TOM YHCIIE, OCYIIECTBIISTH
pa3BepHYTHII HH()OPMALIMOHHBIN MOUCK M CTAaBUTh HAa €r0 OCHOBE HOBBIC (yueOHBIC M MO3HABATEIILHEIC)
3a7a4H;

- KPUTUYECKH OIICHUBATh U MHTEPIPETUPOBATh HH(OPMAIUIO C PA3HBIX MMO3HMIIMHI, Pacio3HABaTh U
(bUKCHpPOBATh MPOTUBOPEUHS B HHPOPMAITMOHHBIX NCTOYHUKAX;

- HCMOJB30BaTh pa3lIMYHbIC  MOJEIbHO-CXEMAaTHUYECKHEe CpPEACTBA JUISI  MPEJCTaBICHUS
CYIIECTBEHHBIX CBSI3€M W OTHOIICHUH, a TaKXe MPOTUBOPEUMI, BBISIBJICHHBIX B HMH(POPMAIIMOHHBIX
HCTOYHHKAX;

- HaXOJIUTh U MPUBOAUTH KPUTUUECKHE apPTYMEHTHI B OTHOILIEHUHU JIEUCTBUM U CYXIACHHUI IPYyroro;
CIIOKOMHO M pa3yMHO OTHOCHUTBCS K KPUTHYECKUM 3aMEUYaHUSIM B OTHOIICHUU COOCTBEHHOTO CYXICHUS,
paccMaTpuBaTh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

- BBIXOJUTh 3a pPAMKH Y4YeOHOrOo TMpeaMeTra M OCYIISCTBIATH IEJICHANPABICHHBIM TOWCK
BO3MOXXHOCTEH JIJIs IIMPOKOTO MEPEHOCca CPEACTB U CIIOCOOOB IEHCTBUS;

MP4

CIOCOOHOCTh K
MH(POPMALMOHHO-
NeSITeTbHOCTH,

FOTOBHOCTE U
CaMOCTOSTEILHOI
MMO3HaBaTEIILHOM
BIIQJICHUE  HABbIKAMHU  [OJY4YEHUS
Heo0XoIuMoMn nH(popManuu u3
cloBapeld pa3HbIX THUIIOB, YMEHHE
OPUEHTHUPOBATHCS B Pa3ITUYHBIX
HCTOYHHKAX uH(popMaIuy,
KPUTHYECKU OIICHUBATh n
WHTEPIPETUPOBATH uH(pOpMAIIHIO,
MOJTy4aeMyI0 u3 pa3IUYHBIX

Ilo3HaBarenbHBIC

C YYETOM NPEJIOKEHHOW 3aJ]a4M BBISBIISATh 3aKOHOMEPHOCTH U NMPOTUBOPEUUS B PaCCMaTPUBAEMBbIX
(hakTax, TaHHBIX U HAOIIOJCHUSX;

BBISIBJIATH IPUYUHHO-CIIEJICTBEHHBIE CBA3U IIPU U3YUECHUHU SBJIICHHUI U MPOLECCOB;

JienaTh  BBIBOABI C  HCIOJB30BAaHUEM  JEAYKTUBHBIX H  WHIAYKTHBHBIX
YMO3aKJIIOUYEHU TI0 aHATIOTHH, (DOPMYIUPOBATH TUTIOTE3BI O B3aMMOCBSI3SX;
MMPOTHO3UPOBATh BO3MOXKHOE JajdbHEHIIIEE pa3BUTHE TIPOILECCOB, COOBITUH W WX TOCIEACTBUSI B
AQHAJIOTUYHBIX WJIM CXOJHBIX CHTYAIIUSIX, BBIIBUTATH MPEINONOKEHUS 00 UX PA3BUTUU B HOBBIX YCIOBHSIX
M KOHTEKCTaXx;

BBIOMpaTh, aHATU3UPOBATh, CUCTEMATU3MPOBATh M HHTEPIPETUPOBATH WH(OOPMAIIUIO Pa3TUUHBIX
BHJIOB U (DOPM IIPE/ICTABIICHHUS,;

YMO3AKITIOUECHUH,
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HCTOYHHUKOB;,

5¢(HeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATh HHPOPMAILIHIO.

MP 5

YMEHHE  HCIOJb30BaTh  CPEACTBA
UH()OPMAIIMOHHBIX "
KOMMYHHKAITHOHHBIX TEXHOJIOTHI
(mamee - WKT) B  pemeHun
KOTHUTHBHBIX, KOMMYHHKATUBHBIX H
OpraHU3alMOHHBIX 3amaq c
coOII0ICHUEM TpeOoBaHuU
SPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTHUEHBI, pecypcocbepexenus,
NPaBOBBIX W 3THYECKHX HOPM, HOPM
UH(POPMALMOHHON 0€30MTaCHOCTH

KOMMYHI/IKaTI/IBHI)IC

Pa3BCPHYTO, JIOTUMIHO U TOUYHO MU3JIaraTb CBOXO TOUKY 3pCHUA C UCIIOJIb30BAHHUEM AJICKBATHBIX (yCTHBIX n
HI/ICBMGHHBIX) SA3BIKOBBIX CPCACTB,

MP 6

YMEHUE OIPENEeiATh Ha3HAYECHHUE U
(GYHKIMM  pa3jMyYHbIX COLUAJIbHBIX
UHCTUTYTOB

KPUTHYECKH OLIEHUBaThb M HWHTEPHPETUPOBATh HMH(OPMAIMIO C pa3HbIX MO3MLMH, paclo3HaBaTh U
(buKCcupoBaTh MPOTHBOPEUHS B HH()OPMAIIMOHHBIX UCTOYHUKAX

BBIXOJIUTh 33 PAMKH Y4€OHOI0 IpeaMeTa U OCYLIECTBIATH LeJICHANPAaBICHHBIN ITOUCK BO3MOKHOCTEH IS
LIMPOKOTO MEPEHOCA CPEJICTB U CIIOCOOOB AEHCTBUS;

MP 7

YMEHHE CaMOCTOATENILHO OLIEHUBATh U
IIPUHUMATh PELICHUS, ONPEICIISIONIUe
CTPaTErui0 TMOBEACHUSA, C YYETOM
rpaXX1aHCKUX u HPaBCTBEHHBIX
IIEHHOCTEI;

KPUTHUYECKH OIICHMBaThb W MHTEPHPETUPOBATH MH(POpPMAIMIO C pa3HbIX IO3ULHKN, pacro3HaBaThb U
(bukcupoBaTh MPOTUBOPEUUS B UH(HOPMAIIMOHHBIX HCTOYHHUKAX

BBIXOJMTH 32 PaMKHU y4eOHOI0 NMpeAMeTa U OCYLIECTBIIATD 1ieJIEHANPaBIECHHBIN MOMCK BO3MOXHOCTEHN AJIst
IIMPOKOT0 MepeHoca CpeJICTB U CIOCO00B IEHCTBHUS;

OILICHUBATh BO3MOKHbIE MOCIEACTBUS JOCTUKEHHS MTOCTABIEHHOM LENU B JIEATEIbHOCTH, COOCTBEHHOMN
KHU3HH U )KU3HU OKPY’KAIOIIMX JIFOJIeH, OCHOBBIBAsICh HA COOOPAXKEHUSX 3TUKU U MOPAIIH

MP 8

BIIQZICHUE SI3BIKOBBIMH CPEICTBAMH -
yMEHUE SICHO, JIOTUYHO H TOYHO
u3jaraTb ~ CBOIO  TOYKY  3pEHMUS,
WCIIOJTh30BaTh aJIEKBATHBIC SI3bIKOBBHIE
CPEJICTBA;

KoMmmyHuKaTHBHBIE

Pa3BCPHYTO, JIOTUIHO U TOUYHO U3JIaraTb CBOIO TOYKY 3PCHUA C UCIIOJIb30BAHUEM aJICKBATHBIX (yCTHBIX u
HI/ICLMCHHBIX) SI3BIKOBBIX CPCACTB,
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MP 9

BJIAJICHUE HaBbIKAMU
MO3HABaTENIbHON  pediexkcuu  Kak
OCO3HAHUS COBEPUIAEMBIX JICHCTBUU U
MBICJIUTEIIbHBIX IIPOLIECCOB, ux
pe3yJIbTaTOB M OCHOBAHWM, TI'PaHUII
CBOEr0 3HAHUS M HE3HAHHUs, HOBBIX
MMO3HABATCJIbHBIX 3aa4 U CPpCACTB UX
JOCTH>KCHHUS.

- CTaBUThb U (bOpMy.]'II/IpOBaTB COOCTBEHHEIE 3aJa4u B 06pa3OBaTeJ'IBHOI71 JACATCIIBHOCTH H XHW3HCHHBIX
CUTyalusIX;

- OLIGHWBATh PECYpPCHI, B TOM YHCIIE BpeMsS U JPyrue HEeMaTepUAIbHBIE PEeCypChl, HEOOXOAMMEBIE s
JOCTIDKCHHS OCTABICHHOM 1ICIIH;

- BBIOMpaTh NTyTh JOCTHXKCHHUS IIEIH, IJIAHUPOBATh PEIICHHWE IOCTABICHHBIX 3aJlad, ONTUMH3UPYS
MarepuaibHble U HEMAaTepUaIbHbIC 3aTPAThL;

- OpraHu3oBbIBaTh A(()EKTUBHBIA IMMOUCK PECYPCOB, HEOOXOAMMBIX JJISi JTOCTHXKCHHS ITOCTABICHHOMN
(S0 K

- CONOCTABJIATH MOJYYCHHBINH Pe3yJIbTaT JESATEILHOCTH C TOCTABICHHOM 3apaHee LETbIO.

[IpeameTHble pe3ynbTaThl 0Aa30BOrO YPOBHS OPHUEHTHUPOBAHBI Ha OOIIYI0 (PYHKIIMOHAIBHYIO TPaMOTHOCTb, MOJyYCHUE
KOMITETEHTHOCTEH JIJIs1 TOBCETHEBHOM KM3HU U OOIIET0 Pa3BUTUS. DTa rpyIIa pe3yabTaToOB IMPearoaraer:

¢ HIOHMMAaHHUC NIPEaAMETA, KIFOYCBBIX BOIIPOCOB K OCHOBHBIX COCTABJIAIOIINUX 3JICMCHTOB H3y‘—IaCMOﬁ HpCI[MeTHOﬁ O6HaCTI/I, qTo

oOecrieynBaeTCs HE 3a CYET 3ay4YrMBaHUsA OHpCI[@HeHI/Iﬁ " 1IpaBujl, a IOCPCACTBOM MOJACIUPOBAHHA W ITOCTAHOBKH HpO6JICMHBIX
BOIIPOCOB KYJIBTYPBbI, XapaKTCPHBIX OJIA I[ElHHOfI HpGI[MGTHOfI O6HaCTH;

npeaMeTHON 00J1acTu;

®* YMCHHC p€IIaTb OCHOBHBIC ITPAKTUYCCKUC 3ada4Yr, XapaKTCPHBIC JIA UCIIOJIB30BAaHHUA MCTOJ0B U MHCTPYMCHTApPHUA I[aHHOﬁ

* OCO3HAHME PAMOK M3y4aeMOW MpeIMETHOM 00JIacTH, OrPaHUYEHHOCTH METOJIOB MU MHCTPYMEHTOB, THIMYHBIX CBA3EH C
HEKOTOPBIMU APYTHMMH 00JIaCTIMU 3HAHMUSL.

IIpeameTHble pe3yabTaThbl pa3fena «BBIMYCKHUK MOJYYUT BO3MOXHOCTh HAyUYHUTHCS» HE BBIHOCITCS Ha HMTOTOBYIO
aTTECTAIINIO, HO MPU 3TOM BO3MOKHOCTh UX JIOCTHXKCHHS TOJKHA OBITh MPEOCTABICHA KAXKIOMY 00yJaroIIeMyCs

[TpobreMHO-byHKIIMOHATBHBIE PE3YIbTaThI

Paznen

I Obyuaromuiics HayuuTcs IT O6yuaronuiics NOTYIUT BO3ZMOKHOCTh HAYUUTHCS

Ilenn ocBOCHUS

HJ'ISI HCIIOJIb30BaHUs B HOBCC}IHGBHOfI KHU3HU U ,21.]'[5[ Pa3BUTHA MBILIIJICHUA, UCITIOJIB3OBAHU B HOBCC}IHGBHOfI KHU3HU U
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obecreyeHnss BO3MOKHOCTHU YCIICHIHOTO ITPOAOIZKCHU A 06paSOBaHI/I5{ 110

npeaMeTa obecreyeHns: BO3MOXHOCTH YCIIELIHOTO MPOJOKEHUS
00pa3oBaHMsI 10 CIIEIHATIBLHOCTSIM, HE CBSI3aHHBIM C CIIELMAJILHOCTSM, HE CBS3aHHBIM C IIPUKJIAIHBIM UCII0JI30BAaHUEM
IIPUKJIAHBIM UCIIOJIB30BAHUEM MaTEMaTUKU MaTEMaTHKU

D1eMEHTBI - OnepupoBaTh Ha 6a30BOM YpOBHE MOHATHAMM: KOHEUHOE |- OnepupoBaTh MOHATHAMU: KOHEUHOE MHOXECTBO, JJIEMEHT

TEOpUH MHOXECTBO, 2JIEMEHT MHOXECTBA, [I0JIMHOXKECTBO, MHOXECTBa, [10/IMHOKECTBO, IIEPECCCHNE 1 06Lve,uHHeHI/1e MHOXECTB,

MHOKECTB 1 nepeceyeHue U 00beIMHEHNE MHOKECTB, YUCIOBbIE YHCJIOBBIE MHOKECTBA HA KOOPAMHATHOM MPSIMOM, OTPE30K, UHTEPBAJI,
MHOYKECTBA Ha KOOPAMHATHON MPSAMOIA, OTPE30K, HHTEPBAJ; | IOIYHHTEPBAJ, IPOMEXKYTOK C BBIKOJIOTON TOUYKOH, rpadudeckoe

E/IaTeMaTquCKO - OIepupoBaTh Ha 0A30BOM YPOBHE IOHATUSIMMU: IIPEJICTAaBICHUE MHOKECTB HA KOOPAMHATHOM IIJIOCKOCTH;

1 JIOTUKHA YTBEPIK/ICHHE, OTPUIIAHUE YTBEPKICHHS, HICTUHHBIC 1 - OTIEPUPOBATH TIOHITUSMH: YTBEPKICHHUE, OTPUIIAHUE YTBEPKICHHUS,
JIO’KHBIE YTBEPKACHUSI, IPUUNHA, CIEACTBUE, YACTHBII VICTUHHBIE U JIOKHBIE YTBEPKICHMS, IPUUMHA, CIEACTBUE, YACTHBII
cilydaid OOLIEro YTBEP)KAEHUS, KOHTPIPUMED; cilydail 0OIIEero yTBEpKI€HUs, KOHTPIPUMED;

- HaXOAUTh MepeceyeHne U 00beAMHEHUE IBYX MHOXKECTB, |- IPOBEPATh MPUHAIEKHOCTh 3JIEMEHTa MHOKECTBY;
MPEJCTaBICHHBIX TPa@UUECKH Ha YACIOBOW MPSIMOIA; - HaXOJIUTh MepeceuyeHre U 00bEIMHEHNE MHOXKECTB, B TOM UHUCIIE
- CTPOMTD Ha YUCIIOBON MPSAMON MOJMHOKECTBO YMCIOBOIO |IMPEACTaBIEHHBIX Ipa)uuecK Ha YUCIOBON NPSMON U Ha KOOPAUHATHOM
MHOXECTBA, 3aJJaHHOE IPOCTEHIIUMU YCIOBUSAMY; IJIOCKOCTH;
- pacro3HaBaTh JOXKHbIE YTBEPXKICHUsI, OLIMOKU B - IPOBOJIUTH J10Ka3aTeIbHbIE PACCYKACHUS U1 000CHOBAHHUS
pacCyXJI€HHSIX, B TOM YHCJIE C UCIIOJIB30BAHUEM VICTUHHOCTH YTBEPKIACHUM.
KOHTPIIPUMEPOB.
B noBceHEeBHOM KNU3HU U IPU U3YYEHUU APYTUX MIPEAMETOB:
- CIOJIb30BaTh YHCIOBBIE MHOYKECTBA Ha KOOPAMHATHOU IIPSAMOM U Ha
KOOPAMHATHOMN IIJIOCKOCTH U1l ONMCAHUS PEAIBHBIX MPOLECCOB U
B noBce1HeBHOM KU3HU U NIPU U3YYEHUU APYTUX SIBIICHHIA;
IpeaMETOB: - IPOBOJIMTH JOKA3aTEIbHBIE PACCYKICHUS B CUTyallUsAX [MOBCEIHEBHOM
- HCIIOJIb30BATh YHCIIOBbIC MHOXKECTBA HA KOOPAMHATHOH | 3kM3HU, PU PELICHUH 337124 U3 APYTHX IIPEIMETOB
MIPSIMOM JJIL ONIMCAHUS PEAJIBHBIX IIPOLIECCOB U SIBIICHUN;
- IPOBOAMTH JIOTUYECKHUE PACCYKACHUA B CUTYALIUAX
ITOBCETHEBHOM KU3HU
Yucaa u - OnepupoBaTh Ha 0A30BOM YpPOBHE MOHSITHUSIMU: LIET0€ - CB0OOHO OTepHpOBaTh MOHATUSAMU: LIEJI0E YNCIO, AETUMOCTh YHCET,
BBIPAXKEHH YHCII0, IeTUMOCTh YHCell, OOBIKHOBEHHAs APOOb, OOBIKHOBEHHas P00k, lecATUYHAs P00k, pallMOHAIEHOE YHCIIO,

JecsATUYHAs Apo0k, pallMOHATBLHOE YHUCITO, MPUOIIKEHHOE
3Ha4YE€HME YUCIa, YaCTh, J0JIs, OTHOLEHUE, IPOLIEHT,
TIOBBIIICHNUE W MIOHKEHNE Ha 33JTaHHOE YHCIIO TIPOIIEHTOB,
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HpI/I6J'II/I)KeHH06 3HaA4YCHUC YHncia, 4aCTb, J0JIA, OTHOIICHUEC, IIPOLCHT,
TOBBINICHUEC U MMOHUKCHUEC HA 3aJaHHOC YHUCJIO ITPOLICHTOB, MaCI_HTa6;
- IPUBOJUTH ITPUMEPHLI YU CEIT C 3aJaHHBIMU CBOMCTBaMH JCIINMOCTH,




MaciTao;

- OTIepUPOBATh Ha 0A30BOM YPOBHE MOHATHSIMH: JIOTapHU(pM
qHcia, TPUTOHOMETPUYECKast OKPY)KHOCTh, TpalyCHasi Mepa
yIJia, BeIMYMHA YTJIa, 33JaHHOT0 TOYKON Ha
TPUTOHOMETPHUYECKOW OKPYKHOCTH, CHHYC, KOCHHYC,
TAHTeHC U KOTAHT'CHC YIJIOB, UMCIOIIUX [TPOU3BOJILHYIO
BEJIMYUHY;

- BBIMOJIHATH apU()METHUCCKHE JCHCTBHUS C LIEIBIMH U
panroHaTLHBIMHU YUCIIAMH,

- BBIMOJIHATH HECJOXKHbBIE MPEOOPA30BAHUS YHCIOBBIX
BBIPOKEHUH, COJIEpKAIIUX CTETICHU YUCell, THOO KOPHH U3
quced, 0o jorapru(Mbl 4ncerr;

- CPaBHUBATh PAIlIOHAIBHBIC YHCIIA MEXY COOOM;

- OIICHUBATh M CPABHUBATH C PALIMOHATIBHBIMH YHCIaAMU
3HAYCHUS 1ICIIBIX CTEIICHEH YMCell, KOpHEeH HATypaIbHOMN
CTEIECHH M3 YKCEJI, JTOrapru(hMOB YHUCEN B IPOCTHIX CIydasix;
- U300pakaTh TOYKAMHU Ha YMCIIOBOH MPSMOH IIETIbIC U
palroHaIbHbIC YUCIIA;

- U300pakaTh TOYKAMHU Ha YKCIIOBOM MPSMOH IIeITbIe
CTETEHH YHUCEeJl, KOPHHU HATYPAIbHOM CTEMIEHN U3 YHCel,
JorapuMbl YACEIT B TIPOCTHIX CITyYasx;

- BBIMOJTHATH HECJIOXKHBIE MPEOOPA30BAHHUS IEITBIX U
JIpOOHO-PAIMOHATIBHBIX OYKBEHHBIX BBIPAKCHU;

- BBIpAKaTh B MPOCTEHINNX CIIydasx U3 PaBCHCTBA OHY
MEPEMEHHYIO Yepe3 IpyTHUe;

- BBIUMCIIATH B MPOCTBIX CIyYasiX 3HAUCHUS YUCIIOBBIX U
OYKBEHHBIX BBIPaKCHUH, OCYIIECTBIISISI HEOOXOIMMbIC
MOJICTAHOBKHU H ITPEOOpa30BaHuUs;

- U300paXkaTh CXEMAaTUYECKH yroJj, BETMYMHA KOTOPOTO
BBIpa)keHa B rpajaycax;

- OIICHUBATh 3HAKW CHHYCA, KOCUHYCA, TAHTCHCA,
KOTAHTeHCA KOHKPETHBIX yIJIOB.

14

- OIepUPOBATh NOHATUSAMMU: JOrapu(pM YUCIIa, TPUTOHOMETPHUECKAst
OKpY>KHOCTB, paJIuaHHast ¥ TpajlyCHasi Mepa yria, BeJIMUnHa yria,
3aJJaHHOTO TOYKOI Ha TPUTOHOMETPUYECKOI OKPYKHOCTH, CUHYC,
KOCHHYC, TAHT€HC U KOTAaHT€HC YTJIOB, UMEIOIINUX MTPOU3BOJIBHYIO
BEITMYHHY, yiciacu 7 |

- BBINOJIHATh apu(MeTHYECKHe JeHCTBUS, coueTasl yCTHbIE U
MUCHMEHHBIE IPUEMBI, IPUMEHSIS IPU HEOOXOTUMOCTH BBIUMCIIUTEIIEHBIC
YCTPOMCTBA;

- HaXOAMTh 3HAYEHUS KOPHS HATYPaJbHON CTENICHH, CTETICHH C
paLMOHATIBLHBIM ITOKa3aTeNeM, Jorapudma, UCIonb3ys Ipu
HEOOXOIMMOCTH BBIYHCIIUTENIBHBIE YCTPOHCTBA;

- [10JIb30BAThCS OLIEHKOM U NPUKUJKON NPU NPAKTUUYECKUX pacyeTax;

- IPOBOJIUTH 110 U3BECTHBIM (hOPMYJIaM U TMPaBUIIaM MPEOOpa3OBaAHHUS
OYKBEHHBIX BBIPQXXEHUH, BKIIIOYAIOIINUX CTENIEHN, KOPHH, JTOTapu(Mbl U
TPUTOHOMETPHUYECKHE (DYHKIIHH;

- HaXOAMUTh 3HAUEHUs YUCIOBBIX U OYKBEHHbBIX BbIpO)KEHUII,
OCYIIECTBIISIS HEOOXOIUMBIE TTOICTAHOBKH U TIPE0Opa3oBaHMS;

- 1300pakaTh CXEMAaTUYECKU yrojl, BEIMYMHA KOTOPOT'O BBIPAYKEHA B
rpajycax WId pajnaHax;

- HCHOJIB30BATh IPU PEIICHUH 3a/1a4 TaOJIMYHbIE 3HAUEHUS
TPUTOHOMETPHUYECKUX (DYHKIUH YTIIOB;

- BBIMOJIHATH NIEPEBO/] BEIMUMHBI yTJIa U3 paMaHHON MEphI B TPaJyCHYIO
u o0patHo.

B noBceaHeBHOM KU3HU U NTPU U3YUEHHUH IPYTHX YUEOHBIX MPEAMETOB!
- BBIIIOJIHATD JEHCTBUS C YUCIIOBBIMU JAHHBIMU IIPH PELICHUH 3a1a4
MPaKTUYECKOIr0 XapakTepa U 3a/1a4 U3 pa3IndyHbIX 00JacTeil 3HaHUH,
UCHOJb3Ys PU HEOOXOIUMOCTH CIIPABOYHBIE MaTepHAaIIbl U
BBIYMCIIMTENIBHBIE YCTPOMCTBA;

- OLICHUBATh, CPABHUBATH U UCIIOJIB30BATh IIPU PELICHUU ITPAKTUYECKUX
3a/1a4 YKMCIIOBBIE 3HAYEHHUS PEAbHBIX BEJIMYMH, KOHKPETHBIE YUCIIOBBIE
XapaKTEPUCTHKH OOBEKTOB OKPYKAIOILIETO MUPA




B noBceHeBHOM KU3HU U NIPU U3YYEHUH JIPYTHX YUESOHBIX
IIPEIMETOB:

- BBINIOJIHATH BBIUMCIICHUS [IPU PEIICHUU 3a]1a4
[IPaKTUYECKOI0 XapaKTepa;

- BBIMIOJIHATH IPAKTHUECKUE PACUYETHI C UCIIOIb30BAHUEM
pU HEOOXOIMMOCTH CIIPABOYHBIX MaTePHAJIOB U
BBIYHCIUTENbHBIX YCTPOUCTB;

- COOTHOCHUTb PEAJIbHBIE BEINYMHBI, XapaKTEPUCTUKU
00BEKTOB OKPY’KAIOIIEro MUPA C UX KOHKPETHBIMU
YHCJIOBBIMU 3HAYEHUSIMU;

- HCII0JIB30BAaTh METO/Ibl OKPYTJICHUS, TPUOIKEHUS U
MPUKUAKY TPU PELIEHUH TPAKTUYECKUX 3314
MTOBCETHEBHOM JKU3HU

YpaBHeHUs U
HEpPABEHCTBA

- Pemath nuHeliHble ypaBHEHUS U HEPABEHCTBA,
KBaJIpaTHBIC YPaBHCHUS;

- perrath Jorapudmuueckue ypaBaenus Buaa log, (bX + ¢)
= d u mpocreiime HepaBeHCTBa BUa log, X < d;

- pelaTh NoKa3aTellbHbIe YpaBHEHUS, BUJA a”* =g (rme d
MOJKHO TIPEJICTaBUTH B BHJIE CTETICHH C OCHOBAHUEM a)
npocreiimue HepasencTa Buaa a’ < d (rae d MOKHO
MIPEJICTaBUTh B BUJIC CTETICHH C OCHOBAHUEM a);

- IPUBOAUTH HECKOJIBKO TPUMEPOB KOPHEH MPOCTEHIIIEro
TPUTOHOMETPHUYECKOTO YPaBHEHHUS BUA: SiN X = &, COS X =
a,1gx =4, ctg X = a, rae a - TabIMYHOE 3HAYCHHE
COOTBETCTBYIOIEH TPUTOHOMETPUYECKON (PYHKIIUU.

B noBceHEBHOM KU3HU U NP U3YyYEHUU JPYTUX
IIPEAMETOB:

- COCTaBJIAATh U PEIIATh YPAaBHEHHUS U CHCTEMBI YPaBHEHUI
IIPU PELICHUN HECIIOKHBIX MPAKTUYECKUX 3a1a4
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- Pemate panmoHnanbHble, IOKa3aTelbHbIE U JIorapuMuieckue
YpaBHEHUS U HEPABEHCTBA, IPOCTEHNIINE UppaALIMOHATIbHBIE U
TPUTOHOMETPUUECKHUE YPABHEHUS, HEPABEHCTBA U UX CHCTEMBI;

- HCII0JIb30BaTh METO/IbI PEIICHUs YPaBHEHUN: IPUBEICHUE K BUY
"IpOM3BEIEHNE PABHO HYNIIO" WM "YaCTHOE paBHO HYNIO", 3aMEHa
MIEPEMEHHBIX;

- HCIIOJIB30BaTh METOJI UHTEPBAJIOB [UIsl PEIICHUS HEPABEHCTB;

- HCII0JIb30BaTh rpapuuecKuii METO 1 sl IPUOIHKEHHOTO PeIlIeHUs
YPaBHEHUI U HEPABEHCTB;

- n300pakaTh Ha TPUTOHOMETPHUECKON OKPYKHOCTH MHOYKECTBO
peLIeHNH IPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM U HEPABEHCTB;
- BBINIOJIHATH OTOOp KOpHEN ypaBHEHUH WK PEleHUI HEpaBEHCTB B
COOTBETCTBHUH C JOTIOJIHUTEIbHBIMU YCIOBUSIMHU U OTPAaHUYEHUSMHU.

B noBceHEeBHOI KU3HU U TPU U3YYEHUU APYTUX YIEOHBIX MPEIMETOB:
- COCTaBIIAATh U PEIIaTh YPAaBHEHHUsI, CHCTEMBl YPABHEHUI U HEPABEHCTBA




IpU PEIIeHUH 3a]a4 APYTUX y4eOHbIX MPEeIMETOB;

- HCTOJIb30BaTh YPaBHEHUS M HEPABEHCTBA JJIsl IOCTPOCHUS U
UCCJIEJIOBAHMSI MPOCTEHIINX MAaTEMAaTHUECKUX MOJIENIeH peaTbHbIX
CUTYAIIMI WIN MPUKIIATHBIX 3a/1a4;

- YMETh HHTEPIPETUPOBATH MOJTYUYECHHBIN MIPU PEIICHUN ypaBHEHUS,
HEPABEHCTBA UM CHCTEMBI PE3YJIbTAT, OLIEHUBATH €0 MPABIOMO00UE B
KOHTEKCTE 33JJaHHOM pealbHON CUTYAI[MHU WM IPUKIIATHON 3a1aun

OyHKIUU

- OnepupoBaTh Ha 6a30BOM ypOBHE OHATUSAMU:
3aBUCHUMOCTD BEJIMYUH, QYHKIINS, apTYMEHT U 3HaUCHHE
¢byHKLMH, 00J1aCTh ONpPE/IEIeHUsI 1 MHOKECTBO 3HAUCHUI
¢bynkuuu, rpaduk 3aBUCUMOCTH, TpaduK GYHKINU, HYIIN
(GyHKLINH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, BO3pacTaHUe
Ha YHUCIIOBOM IIPOMEXKYTKE, yObIBAHUE HA YHCIOBOM
IIPOMEXYTKE, HauOOJIbIlIee U HAaUMEHbIIIee 3HaUeHUE
(GYHKIMK Ha YHCIIOBOM IPOMEKYTKE, TEPUOANIECKAS
GbyHKIUS, IEPUOT;

- OIepUpoBaTh Ha GA30BOM YPOBHE MOHATUSAMU: IPSIMast U
oOpaTHast MPONOPIHMOHAIILHOCTE JIMHEHHas1, KBaJpaTU4yHas,
jJorapu@muyueckas v nokasarenbHasi pyHKINH,
TPUTOHOMETPHUECKUE (PYHKIIUH;

- pacrnio3HaBaTh rpaUKu 3JeMEHTapHbIX QYHKIUI: TpIMOi
1 00paTHOM MPOMOPIIMOHATBHOCTH, THHEHHOM,
KBa/IpaTUYHOM, TorapupMHUUECKOl U NMOKa3aTeIbHOM
GyHKIMN, TPUTOHOMETPHUECKUX (DYHKIIHIA;

- COOTHOCHUTb IpapUKH dJI€MEHTAPHBIX QYHKIUI: NPIMOI U
00paTHOM MPOMOPIIMOHATHHOCTH, THHEHHOM,
KBa/IpaTUYHOM, TorapupMHUUECKON U MOKa3aTeIbHOM
GyHKUIMN, TPUTOHOMETPHYECKUX (DYHKIHIA ¢ popMyliamu,
KOTOPBIMH OHH 33/1aHbI;

- HaXOAUTH 1O rpaduKy NpUOIMHKEHHO 3HAUeHUS! PYHKIIUU
B 3aJIaHHBIX TOYKaX;

- OTpeAesATh Mo rpaduKy cBoicTBa GyHKIMHU (HYIH,

16

- OnepupoBaTh NOHATUAMU: 3aBUCUMOCTh BEJIMYUH, PYHKIIHS, apTyMEHT
¥ 3HaueHHe (QYHKIMH, 00JIACTh ONPEICICHUS U MHOKECTBO 3HAUCHU I
¢byHKIMY, rpa@uK 3aBUCUMOCTH, TpaduK QYHKINU, HYIU (YHKIIUH,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, BO3PACTaHUE HAa YMCIOBOM
IpOMeEXKYTKe, yObIBaHHE Ha YHCIOBOM MPOMEXKYTKE, HAauOOoJIbIlee U
HavMEHbIIIee 3HaUeHUE (PYHKIIMH HA YUCIIOBOM IIPOMEKYTKE,
nepuoanueckas QyHKIUs, PO/, YeTHAS U HeueTHas (PYHKIINH;

- OTIEPUPOBATH MOHATUSMHU: MIPsIMast U 00paTHas MPONOPIHOHATEHOCTS,
JUHEWHas, KBaipaTU4uHas, JJorapupMuieckas 1 mokazareiabHas
(GyHKINH, TPUTOHOMETPHUYECKUE (DYHKITHH;

- OTpeAETATh 3HaYeHne (PYHKIUH 110 3HAUECHHUIO apryMeHTa IpH
Pa3IMYHbIX crocobax 3ajaHus PyHKINH;

- CTPOUTD I'pauKU U3yYEHHBIX (PYHKLUH;

- OTHCHIBATH MO TpadUKy U B MPOCTEHINNX CiTydasx 1o popmyie
HOBEJICHUE U CBOICTBA (YHKIMH, HAXOJUTD MO IrpaduKy (yHKIHH
HanOOJIbIINE U HANMEHBIIINE 3HAYCHHS,

- CTPOMTD 3CKU3 Tpaduka QyHKIMH, YIOBIETBOPSIONIEH TPUBEIEHHOMY
Ha0opy ycnoBui (IPOMEKYTKU BO3pacTaHusl/yObIBaHUS, 3HAUCHHE
(YHKIMU B 33/1aHHON TOYKE, TOUKU SKCTPEMYMOB, aCUMIITOTHI, HYJIH
GyHKIUY U T.1.);

- pemaTh ypaBHEHHMsI, IPOCTEUIIINE CUCTEMbl YPaBHEHUH, UCTIONb3YS
cBoiicTBa (pyHKIMI U UX TpadUKOB.

B noBceaHeBHOM XKU3HU U NTPU U3YYEHHUH IPYTHX YUEOHBIX MPEAMETOB:
- OTpeAeIATh M0 rpaduKaM M UCHOIB30BATh JJIS PEIICHUS IPUKIATHBIX




POMEXKYTKH 3HAKOTIOCTOSIHCTBA, IPOMEKYTKH
MOHOTOHHOCTH, HAaHOOJIBIINE M HANMEHBIIINE 3HAYCHUS U
T.IL.);

- CTPOMTD ACKU3 Tpaduka PyHKINH, yIOBIETBOPSIOIIEH
NPUBEIEHHOMY Ha0Opy yCIOBUil (IPOMEXYTKH
BO3pacTaHus/yObIBaHH, 3HaUCHUE (QYHKIIUH B 3aJaHHON
TOYKE, TOYKH IKCTPEMYMOB H T.1.).

B noBceiHEBHOM KWU3HU U IPU U3YyYEHUU JPYTUX
MPEAMETOB:

- OIPENENSTh 10 rpaduKkaM CBOMCTBA peallbHBIX MPOIIECCOB
Y 3aBUCUMOCTEN (HanOOJIbIINE M HAMMEHBIITNE 3HAYCHUS,
MIPOMEXYTKH BO3PACTAHUS U YOBIBAHUS, IPOMEKYTKHU
3HAKOIMOCTOSIHCTBA U T.I1.);

- UIHTEPIIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOM
MPAKTUYECKOU CUTYaLIUU

3aJa4 CBOMCTBA peaslbHBIX MPOLECCOB M 3aBUCUMOCTEH (HauOosbLIne u
HAaMMEHBIINE 3HAYECHUs, TPOMEKYTKH BO3pACTaHUS U yOBIBaHUS
(GyHKLIMHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, ACUMITOTHI, IEPHOA U T.I1.);
- UIHTEPIIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKON
CUTyaluy;

- OTIPEACTATH 1O IrpaduKaM MPOCTEHIINE XapaKTEPUCTHKU
NEPUOIUYECKUX ITPOLECCOB B OMOJIOIMH, SKOHOMUKE, MY3bIKE,
pPaauoCBA3U U Jp. (aMILUIUTY/a, IEPUOJ U T.I1.)

DJIIEMEHTHI
MaTEMaTUYECKO
ro aHajamsa

- OnepupoBaTh Ha 0230BOM YPOBHE MOHATHIMMU:
IIPOU3BO/IHAS (PYHKIIMU B TOUKE, KacaTesbHas K Tpaguky
GyHKIMH, TPpOU3BOIHAs QYHKIIUH;

- OTpe/eNATh 3HaYeHNE TPOU3BOJHON (PYHKIIUH B TOUKE 110
N300paXKeHUI0 KacaTelbHOH K TpaduKy, MPOBEIEHHON B
9TOU TOUKE;

- pelaTh HECJIOXKHBIE 3a7]a4H Ha IPUMEHEHHE CBSI3H MEKIY
IIPOMEKYTKAMU MOHOTOHHOCTH ¥ TOYKaMHU JKCTpeMyMa
(GyHKIUH, C OTHOM CTOPOHBI, U MPOMEXKYTKAMU
3HAKOIOCTOSIHCTBA U HYJISIMH ITPOU3BOIHOM 3TON (QYHKIIUN
- C IpYTOM.

B noBceHeBHOM KWU3HU U IPU U3YyYEHUU JPYTUX
IIPEAMETOB:

- IOJIb3YACh Ipadukamu, CpaBHUBATH CKOPOCTH
BO3pacTaHus (POCTa, MOBBILIEHUS, YBEIUUEHUS U T.I1.) WU
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- OnepupoBaTh NOHATHUAMU: IPOU3BOIHAS QYHKIIUHU B TOUKE,
KacaTesbHas K rpaduky QyHKIMH, IPOU3BOIHAS (YHKIMHY;

- BBIYUCIIATH IPOU3BOJHYIO OJJHOWIEHA, MHOTOWIEHA, KBaJPATHOTO
KOPHS, IPOU3BOAHYIO CYMMBI (DYHKIIUH;

- BBIYMCIIATH IPOU3BOIHBIE dJIEMEHTAPHBIX (PYHKIUN U UX KOMOWHAIUH,
UCIIOJIb3Ysl CIIPABOYHBIE MAaTEPHUAIIBI;

- HCCJIeI0BaTh B MPOCTEUIINX ciy4yasX (pyHKIIMKA HA MOHOTOHHOCTb,
HaXOJUTh HauOOJbIINE U HAUMEHbININE 3HauUeHUs (PyHKIMHA, CTPOUTH
rpad¥Ky MHOTOWIEHOB M MPOCTEUIINX PALIMOHAIBHBIX (QYHKIUH C
UCIIOJIb30BAHUEM allllapaTa MaTEMaTUYECKOrO aHaJu3a.

B HOBCC,Z[HCBHOﬁ JKU3HHU U IPpU U3YUYCHUU NPYTHUX y‘-IC6HLIX npeaAMCETOB:
- p€uiaTh NPUKIIAAHBIC 3a/la4d U3 6I/IOJ'IOFI/II/I, q)HSI/IKI/I, XHUMHHU, SKOHOMHUKHU




CKOpOCTH YOBIBaHMS (TTaICHUS, CHYDKCHHSI, YMEHBIIICHUS U
T.I1.) BEJIMUKH B pEabHBIX MPOIIECCAX;

- COOTHOCHTB Tpa)uKu peabHbIX MPOIECCOB 1
3aBUCUMOCTEHN ¢ UX ONMHCAHUSIMHU, BKIFOYAIOIIIUMH
XapaKTEPUCTUKHA CKOPOCTH M3MEHEHHUsI (OBICTPBIi POCT,
IJIABHOE TTOHMKEHUE U T.I1.);

- UCTIOJIb30BaTh TpauKu peaabHbIX MPOIECCOB IS
pelIeHus] HECIOKHBIX MPUKIIAHBIX 3a/1a4, B TOM YUCIIEe
ompenenss mo rpaduKy CKOpOCTh X0a mpolecca

U APYTHUX IIPEAMETOB, CBSI3aHHBIE C UCCIICIOBAHUEM XapaKTEPUCTUK
peanbHBIX MPOIECCOB, HAX0XKICHHEM HanOOIBIINX U HAMMEHBIINX
3HAYEHUH, CKOPOCTU U YCKOPEHHMS U T.I1.;

- HIHTEPIIPETUPOBATH IOJy4YECHHBIE PE3YJIbTAThI

CratucTtuka u

- OnepupoBaTh Ha 6a30BOM YpPOBHE OCHOBHBIMHU
onucaTelbHBIMU XapaKTEPUCTUKAMU YUCIIOBOr0O Habopa:

- UmeTh npeaAcCTaBJICHHUC O JUCKPETHBIX H HCIIPCPBIBHBIX CJ'Iy‘IaI‘/‘IHHX
BCJIIMYMHAX U PACIIPCACIICHUAX, O HE3aBUCUMOCTHU CJIy‘IElfIHBIX BCJIIMYHH,

EZ;E;I;IH ocreir, | CPeAHee apudmeTnyecKoe, MeiMaHa, HauboblIee U - HMETb [IPECTABICHHE O MATEMATHIECKOM OKUJIAHHH 1 JICTIEPCHH
HaMMeHbIIECE 3HAYCHHUS; Clly4aliHbIX BEJIUYUH;
jioruka u - OIIEpHpOBaTh Ha 0A30BOM YPOBHE NOHATUSAMHU: YACTOTA M |- UMETh IPEJICTABICHHE O HOPMAJIbHOM PAacIIpeeIeHHN U IPUMepax
KOMOMHATOPHK | peposTHOCT COGBITHS, CIy4ailHblil BHIGOP, OMBITH ¢ HOPMAJILHO PACIIPEICIEHHbIX CIIYYalHBIX BEIUYHH;
a PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITHAMM; - IOHMMATh CyTh 3aKOHA OOJIBLIMX YHCET U BEIOOPOYHOIO METOAA
- BBIYMCIIATH BEPOATHOCTH COOBITUI HA OCHOBE MOJCYETA | M3MEPEHUS BEPOSTHOCTENH;
YHCIIa HCXOI0B. - UIMETb NpeJICTaBlIeHNnE 00 YCIOBHOM BEPOATHOCTH U O MOJIHON
BEpPOSATHOCTH, IPUMEHATH UX B PEIIECHUH 3a71a4;
B noBcenHeBHOH XKM3HHU U IPU U3YIEHUH PYTHX - IMETH NPEJCTABICHUE O BXXHBIX YaCTHBIX BUJIaX PACIIPENCIICHUN U
HPEAMETOB. IIPUMEHATH UX B PEIICHUH 33/1a4;
- OLICHMBATE M CPABHUBATD B IIPOCTRIX CIIydadX - UIMETh NPEJICTABIEHUE O KOPPETIALNU CITyYaiHbIX BEJIMYUH, O JINHEHHON
BEPOATHOCTH COOBITHI B PEabHON KHU3HU; perpeccu.
- YUTaTh, CONOCTABIATH, CPABHUBATh, HHTEPIPETUPOBATH B
HPOCTHIX CTy4yasx pealbHble JaHHbIE, IPEACTaBICHHbIE B | B MOBCeHEBHOM KU3HU U IPU U3YyYEHHU APYTUX IIPEAMETOB:
BHJIe TaOnull, 1MarpamMm, rpagukon - BBIYUCIIATH MJIM OLIEHUBATH BEPOATHOCTU COOBITUI B PEalIbHOM )KU3HH;
- BRIOMpATh MOAXO/ISIINE METOIbI MIPEACTABICHHUS U 00paOOTKH TaHHBIX;
- YMETh pelllaTh HECTOKHBIE 331241 HA IPUMEHEHUE 3aKOHA OONBIINX
YHCell B COLIMOJIOTHH, CTPaXOBAHUH, 3[JpaBOOXPaHEHNH, 00ECIIEUeHHH
0€30MaCHOCTH HACEIEHHs B UPE3BbIYAHBIX CUTYyaIHAX
TekcTOBBIE - PemraTe Hec0KHBIE TEKCTOBBIE 331241 Pa3HBIX TUIIOB; - Pemmtath 3a7a4n pa3sHbIX TUIOB, B TOM YHCIIE 33ja4M OBBIILICHHON
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3a7a4u

- aHAJIM3UPOBATH YCIIOBHUE 33]1a4H, P HEOOXOMMOCTH
CTPOUTH JIJIS €€ PEIICHUSI MAaTeMAaTUICCKYIO MOJIEIb;

- MIOHUMATh U UCTIOJIb30BaTh [T PEIICHHS 33a]au1
nH(OPMAIIHIO, TIPEICTABICHHYIO B BUJIE TEKCTOBON U
CHMBOJIBHOM 3aIiCH, CXEeM, Ta0JIUII, TuarpamMm, rpa(ukos,
PHUCYHKOB;

- ICMCTBOBATH 110 AIITOPUTMY, COJCPKAIMEMYCS B YCIIOBUH
3a/1a4w;

- UCTIOJIH30BATh JIOTUYECKHUE PACCYKICHUS TPU PEIICHUH
3314w,

- paboTaTh ¢ U30BITOYHBIMHU YCIIOBHSIMH, BBIOMpAs U3 BCEH
nH(OpMaIINH, TaHHBIC, HEOOXOIUMBIC JUISI PEIICHUS
3aJ1auu;

- OCYIIECTBIIATh HECIOXKHBIN Mepedop BO3ZMOKHBIX
pelleHHIA, BEIOUpask N3 HUX ONTHMAIBHOE 10 KPUTECPUSIM,
chOpMYyIIMPOBAHHBIM B YCJIOBHH;

- aHAJIM3UPOBATH M HHTEPIPETUPOBATH MOJTYYCHHBIC
pelIeHUs B KOHTEKCTE YCIOBHS 3a/1a49H, BRIOMPATh
pellieHus, He MPOTUBOPEYAIe KOHTEKCTY;

- pelIaTh 3aJa4d Ha pacyeT CTOMMOCTH TIOKYIIOK, YCIIYT,
MOe30K U T.I1.;

- pemIaTh HeCJIOKHBIE 33729, CBI3aHHBIC C JOJICBBIM
y4acTHEM BO BIAJACHUH (PUPMOM, TPEAMTPUITHEM,
HEJBMYKHUMOCTBIO;

- pemaTh 3aa4 Ha IPOCThIE IPOIEHTHI (CHCTEMBI CKUJIOK,
KOMHCCHUH) U Ha BRIYUCIICHUE CIIOKHBIX ITPOIICHTOB B
Pa3IMYHBIX CXeMax BKJIAJ0B, KPEAUTOB U UIOTEK;

- pemaTh NPaKTHICCKHUE 33JIa4H, TPEOYIOIIHe
WCIOJIb30BaHUS OTPUIIATENFHBIX YHCET: Ha ONpPE/IeICHNE
TEMIIEPaTyPhl, Ha OTIPEIeIICHNE TIOJIOKEHHUS Ha BpEMEHHOM
ocH (10 Halel dphl U MOCIe), Ha ABUKEHHE JCHEKHBIX
cpencTB (MPUX0J/pacxo), Ha ONpeaesIeHue
TITyOUHBI/BBICOTHI U T.IL.;
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TPYOHOCTH;

- BEIOMpATh ONTUMAJIBHBIA METOJI PELICHHUS 3aaul, pacCMaTpuBast
pa3IU4HbIE METOABL;

- CTPOUTH MOJIEIIb PEIICHUS 3a1a4H, IPOBOAUTH J10KA3aTEIIbHBIC
pacCyXacHuUs,

- pemaThb 3aja4u, Tpedyromue nepedopa BApUaHTOB, IPOBEPKH YCIOBHIHA,
BbIOOpa ONTUMAIBHOTO PE3yJIbTATa;

- AHAJIU3UPOBATHh U UHTEPIIPETUPOBATH PE3YyJIbTaThl B KOHTEKCTE YCIOBUS
3aJa4u, BIOUpATh PELICHUs, HE IPOTUBOPEYAINEe KOHTEKCTY;

- IEPEBOIUTH TP PEIICHUH 3a/1a41 HHPOPMALIUIO U3 OJHON (POPMBI B
JPYTYI0, UCHOIb3Ys IPU HEOOXOIUMOCTH CXEMBbI, TaOJIHIIbI, rpaduKy,
JMarpaMMmBl;

B nosceHEBHOM KNU3HU U IPU U3YYEHUU APYTUX IIPEAMETOB:
- pelaTh IPaKTUYECKUE 3a1a4U U 3a1a4U U3 IPYrUux MPeIMETOB




- HCII0JIb30BATh MOHATHE MacIITada JIjIsl HaX0XKJIeHUs
paccTOsTHUM U JJIMH HA KapTax, MJIaHaX MECTHOCTH, IJIaHAX
MOMEIIEHUH, BBIKpOIKaX, mpu paboTe Ha KOMITBIOTEPE U
T.I1.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUH JIPYTUX
MPEAMETOB:

- pelIaTh HeCI0XKHbIE MPAKTUYECKUE 3aauH,
BO3HHUKAIOIIHME B CUTYaIIUAX TOBCEAHEBHOM KU3HU

['eomeTpus

- OnepupoBaTh Ha 6a30BOM YpOBHE MOHATUSIMH: TOUKA,
npsiMasi, INIOCKOCTh B IPOCTPAHCTBE, apajuIeIbHOCTh U
NEPIEHAUKYISIPHOCTD MPSIMBIX U THIOCKOCTEH;

- pacro3HaBaTh OCHOBHbBIE BHJIbl MHOTOIPaHHUKOB (IIpU3Ma,
MUpPaMUIa, TPSIMOYTOJILHBINA TapalyIesieuIe ], Ky0);

- n300paXkaTh U3y4aeMble (PUTYPbI OT PYKH U C
MPUMEHEHHEM IPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;

- JIeNaTh (BBIHOCHBIE) IUNIOCKUE YEPTEKU U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (UTYp: BHI CBEPXY, COOKY, CHU3Y;

- U3BJIEKaTh UH(OPMAIIHIO O IPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (DUTYpax, MPEICTaBICHHYIO Ha YepTekKax
U PUCYHKaX;

- IpUMEHSTH Teopemy lludaropa npu BerIUCICHUN
3JIEMEHTOB CTEPEOMETPUUECKUX (pUryp;

- HaXOJUTh OOBEMBI U TUIONIAIN TIOBEPXHOCTEH
MPOCTEUIIIMX MHOTOTPAHHUKOB C IPUMEHEHUEM (OPMYJI;
- pacro3HaBaTh OCHOBHBIE BHJIBI TEI BpalIeHUs (KOHYC,
LWIMHAD, chepa u map);

- HaXOAUTh OOBEMBI U TUIOIAIN TIOBEPXHOCTEH
MPOCTEUIIINX MHOTOTPAaHHUKOB U TEJ BPAILLICHUS C
npuMeHeHueM (Gpopmyi.

B noBceHEeBHOM XKHU3HU U IPU U3YyYEHUN JPYTUX
IIPEAMETOB:
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- OnepupoBaTh NOHATUAMU: TOUKA, IPsIMasi, IJIOCKOCTh B IIPOCTPAHCTBE,
HapajiebHOCTh U NEPIEeHAUKYISIPHOCTh NPSAMBIX U IUNIOCKOCTEH;

- IPUMEHSTH [Tl peIICHHs 3a]1a9 TeOMETpHUIECKUE (DAKThI, €CIIN YCIOBUS
IpUMEHEHHUs 33/1aHbl B IBHOH (hopMe;

- pelarth 3aJa4y Ha HaX0XKJIEHUE T€OMETPUUECKUX BEIMUMH 10
o0pa3iaM Win aJropurMam;

- Ienath (BBIHOCHBIE) TUIOCKHE YEPTEXKU U3 PUCYHKOB 0OBbEMHBIX (uUryp,
B TOM YHCJIE€ PUCOBAThH BUJ CBEPXY, COOKY, CTPOUThH CEUCHMUS
MHOTOTPaHHUKOB;

- U3BJIEKaTh, UHTEPIPETUPOBATH U MPEOOPA30BBIBATH HH(POPMAIUIO O
reOMETPUUYECKUX PUTYpax, MPEACTaBIECHHYIO Ha YepTEeXax;

- IPUMEHATh reoMeTprudeckre (akThl AJIs peIIeHus 3a/1a4, B TOM YHCIIe
MIPEIOJIaraloiuX HECKOJIBKO I1aroB peIIeHus;

- OIIMCBIBATH B3aMMHOE PACIIOJIOKEHHE MTPSIMBIX U IIJIOCKOCTEN B
MIPOCTPAHCTBE;

- (hopMynupoBaTh CBOMCTBA U MPU3HAKHU (PUTYD;

- IOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS;

- BJIaJIeTh CTaHJAAapPTHOM Kilaccudukanyeit mpocTpaHCTBEHHbBIX (QUTYp
(mMpaMubl, IPU3MBI, HapajIeIEeUIIEb);

- HaXOAUTh OOBEMBI U IO/ TTOBEPXHOCTEH reOMETPHUUECKUX TEJ C
npuMeHeHueM Gpopmyi;

- BBIYMCIIATH PACCTOSIHYS U YTJIbl B IPOCTPAHCTBE.




- COOTHOCHUTh a0CTPAKTHBIC TEOMETPUICCKUE TIOHSATHS U
(haKThI ¢ peasTbHBIMY KU3HEHHBIMH 00bEKTaAMH U
CUTYAIUSMU;

- HCIIOJIB30BATh CBOMCTBA MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (DUTYD ISl PEIICHUS THITOBBIX 33124
MIPAKTUIECKOTO COJICPIKAHMUS,

- COOTHOCHTD IUIOIIA]A MOBEPXHOCTEH TEJ OJMHAKOBOU
(OpPMBI pa3TUIHOTO pa3Mepa;

- COOTHOCHUTH 00BEMBI COCYIOB OJTMHAKOBOH (POPMEI
Pa3IUYHOTO pa3Mepa;

- OIICHUBATh (OPMY MPABUILHOTO MHOTOTPAaHHHKA MTOCIIE
CIIWJIOB, CPE30B U T.II. (ONPENeIsATh KOJINISCTBO BEPIIHH,
pebep 1 rpaHel OJTYYeHHBIX MHOTOTPAHHUKOB)

B noBceHEeBHOM KWU3HU U IPU U3YyYEHUHU JPYTUX IPEIMETOB:
- HCIOJIB30BATh CBOWCTBA FTEOMETPUUECKUX (PUTYD JUIS PEIICHHS 33124
IPAaKTHUYECKOro XapakTepa U 3aja4 u3 Ipyrux odjactei 3HaHUN

Bexrops n - OnepupoBaTh Ha 0230BOM YpPOBHE MOHITHEM JEKapTOBbI |- OnepupoBarh MOHATHAMH JI€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE,
KOOPAHHATBI B | KOOPAMHATBI B IPOCTPAHCTBE; BEKTOP, MOZlYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA,
NpocTpaHcTBe | HaXOJUTh KOOPJIMHATHI BEPIINH KyOa U MPSIMOYTOJIBHOTO | yTOJI MEXAY BEKTOpaMH, CKaIspHOE MPOU3BEICHIE BEKTOPOB,
napajuiesenumena KOJUIMHEAPHBIE BEKTOPBI,
- HAXOJUTh PACCTOSIHUE MEXKY IBYMs TOUKaMHU, CyMMY BEKTOPOB H
IIPOU3BEJICHUE BEKTOPA Ha YKCIIO, YTOJI MEXAY BEKTOPAMHU, CKaJISIPHOE
MIPOU3BENICHHE, PACKIIAABIBATH BEKTOP M0 JBYM HEKOJUIMHEAPHBIM
BEKTOpaM;
- 3371aBaTh IJIOCKOCTh YPABHEHHUEM B JICKAPTOBOW CHCTEME KOOPAMHAT;
- pemaTh MpoCcTeHIIe 3aJaul BBEIEHUEM BEKTOPHOT0 Oa3uca
Hcrtopus - OnuceIBaTh OTAEIBHBIE BBIAAOIINECS PE3YIBTATHI, - [IpencraBiaTh BKIaJ BBIIAIOIIKUXCA MATEMATUKOB B PA3BUTHE
MAaTeMATHKH ITOJIyYEHHBIE B XOJI€ Pa3BUTUS MAaTEMATUKHU KaK HAYKH; MaTeMaTHKU U UHBIX HAyYHBIX Oo01acTei;
- 3HaTh [IPUMEPBI MATEMAaTUYECKUX OTKPBITUMA U UX aBTOPOB |- IOHUMATh POJIb MAaTEMATUKU B pa3BuThu Poccun
B CBSI3U C OTE€UYECTBEHHOW M BCEMUPHON UCTOPHEN;
- [IOHUMATh POJIb MATEMATUKHU B pa3BUTHU Poccun
Mertoasl - [IpuMeHATh N3BECTHBIE METO/IBI IIPU PELIEHUN - Mcnonp30BaTh OCHOBHBIE METO/IBI JOKA3aTEIbCTBA, IPOBOIUTH
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MAaTCMAaTHKH

CTaHAAPTHBIX MaTEMaTUYCCKUX 3a/1a4,
- 3aMCUaTh U XapaKTCPpHU30BaTb MAaTCMATHUYCCKUC
3dKOHOMCPHOCTH B OKp}I}KaIOH_[eﬁ ,HCfICTBHTCJIBHOCTH;

- IPUBOJIUTH IIPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN

B [IPUPO/IE, B TOM YHCIIE XapaKTEPU3YIOLIUX KPACOTy U
COBEPILIEHCTBO OKPYKAIOIIETO MUPA U MPOU3BEACHUI
HCKYCCTBA

JI0Ka3aTeNIbCTBO U BBIMIOJIHATH ONPOBEPKEHHUE;

- IPUMEHATh OCHOBHBIE METO/Ibl PELLICHUS MATEMATUYECKUX 3a/1a4;

- Ha OCHOBE MaTeMaTHUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIe
XapaKTepU30BaTh KPACOTY U COBEPIIEHCTBO OKPY>KAIOILEro MUpPa U
IIPOU3BEICHUN UCKYCCTBA;

- IPUMEHSATH NPOCTENUIINE IPOrPAaMMHBIE CPECTBA U 3JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUU MaTeMAaTUYECKUX 3a/1a4
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3 CTPYKTYPA U COAEP KAHUE YYEGBHOI'O IPEMETA

«MATEMATUKA»

3.1 O0bem y4eOHOro nmpeamMera u BUAbI y4eOHOU padoThI

Oobvem Pacnpenesienune no
Buj yueoHoii pa6oThl uacoe ceMecTpam

1 2
MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 236 92 144
Oo0si3aTesibHAs ayIUTOPHAS y4eOHAs1 HATPY3Ka (Bcero) 224 92 132
B TOM YHUCJIC:
JIeKITUN 56 22 34
MPAKTUYECKHUE 3aHATUS 162 70 92
Koncyabranum (Bcero) 6 6
[IpomexxyTounas arrecraius B popme Ik3ameHa 12

3.2 Conep:kanue yueOHOro npeamera «Marematuka

Asre0pa 1 HayaJIa AaHAJIN3A

[ToBTOpenue. Pemenue 3a1a4 ¢ UCNOJIB30BAaHUEM CBOMCTB YHCEJ U CUCTEM
CUUCIICHUS, IETUMOCTH, JOJIEH U YacTel, MPOLICHTOB, MOAYJIeH uncen. Pemenne
3a7a4 C HCHOJIb30BAHWEM CBOWMCTB CTEIEHEH W KOPHEW, MHOTOYJICHOB,
npeoOpa3oBaHUi MHOTOUYJIEHOB U IPOOHO-PALIMOHATIBHBIX BEIPAKEHHM.

Pemenune 3amau ¢ uCnoap30BaHUEM I'palyCHOM MepbI yriia. Moaymnp yucia
Y €ro CBOWCTBA.

Pemienne 3amay Ha JABMIXKEHME M COBMECTHYIO pabOTy € MOMOIIBIO
JIMHEMHBIX U KBaJAPATHBIX YPABHEHUN U UX CHCTEM. Pelienue 3a1ad ¢ noMOIIbI0
YHUCJIOBBIX HEPABEHCTB M CHUCTEM HEPABEHCTB C OJHOW IIEPEMEHHOU, C
MPUMEHEHUEM U300PaKEHUS YUCIIOBBIX TIPOMEKYTKOB.

Pemenue 3amau ¢ MCNOIb30BaHUEM YHUCIIOBBIX (DYHKIUNA U WX TpaduKOB.
Hcnonp3oBanne CBOWCTB M TpaUKOB JTUHEHHBIX M KBAJPATUIHBIX (DYHKITHIA,

0OpaTHOM MPOMOPLHMOHATBHOCTH U QYHKIUU Y = Jx. I'pacdmueckoe pemienne

YPaBHEHUM U HEPABEHCTB.

TpuroHomerpuyeckas OKpPY>KHOCTb, paauaHHas wepa yriaa. Cunyc,
KOCHUHYC,  TaHI€HC, KOTAHT€HC  NOpou3BOJbHOrO  yriaa.  OCHOBHOE
TPUTOHOMETPUUECKOE TOXAECTBO UM  CJIEACTBUS U3 HEro. 3HAYEHUsd
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TpuroHomeTpuueckux pyukmuit ms yraos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0,
T M T X

6 4’ 3 2 pan). PopMyIbl CIOXKEHHUS TPUTOHOMETPUUYECKUX (DYHKIUH,
dbopmyIsl ipuBeeHUs, (HOPMYJIIBI TBOWHOTO apryMeHTA..

Hynu  QyHKuMM, NOpPOMEXYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTb.
HauGonbiee u HaumeHbliee 3HaueHue ¢yHkuuu. [leprogmyeckue QyHKIUU.
UeTtHOCTh U HeUeTHOCTh PYHKIUH. Cl0XKHbBIE QYHKIIUU.

Tpuronomerpudeckue GyHKIMH Y = COS X, Y = Sin X, y = tg X. OyHKIH y =
ctg x. CBoiicTBa U TpaduKd TPUTOHOMETPUUYECKUX (PYHKIIUM.

ApPKKOCHHYC, apKCHHYC, apKTaHI€HC 4Yucia. ApPKKOTAaHI€HC YHCIIa.
[Ipocreiimue TPUTOHOMETPUYECKUE YPaBHEHUS. Pemenue
TPUTOHOMETPUYECKUX YPABHEHUH.

OOpaTHble TpUrOHOMETpUUYECKHE (YHKIUHU, HUX CBOMCTBA U TpaduKH.
Pemenne npocTenmmx TPUroHOMETPHUIECKUX HEPABEHCTB.

CreneHb ¢  JEHCTBUTENBHBIM  IIOKA3aTeleM, CBOMCTBA  CTEIECHHU.
[IpocTeiimme mnoKa3aTelnbHbIE YpaBHEHMS M HepaBeHCTBA. llokasarenpHas
(GyHKUHS U €€ CBOMCTBA U IpaduK.

Jlorapudm yucna, cBoiictpa sorapudma. lecarnunsiii norapudm. Yucno e.
Hatypaneubiit norapudm. IlpeobpazoBanue mgorapuMUUECKUX BBIPAKECHUM.
JlorapudmMuueckre ypaBHEeHUS U HepaBeHCTBa. Jlorapudmudeckas GyHKIUS U
ee CBOMCTBA U rpaduK.

Crenennass ¢QyHkuuss M ee cBoMcTtBa W rpaduk. HppammoHanbHble
YpaBHEHUS.

MGTOI[ HHTCPBAJIOB I pCHICHNA HCPABCHCTB.

[IpeoOpazoBanus rpadukoB QYHKIUN: CIABUT BIOJIb KOOPAMHATHBIX OCEH,
paCTSKEHHE M C)KaThe, OTPAXKEHUE OTHOCUTEIBHO KOOPAWMHATHBIX OCEH.
['padrueckne MeToapl pelieHWs YpaBHEHUW W HEpaBeHCTB. Pemienue
YPaBHEHUM M HEPABEHCTB, COAECPKAIIUX NIEPEMEHHYIO MO 3HAKOM MOIYJIA.

CucreMpl  TMOKa3aTENbHBIX, JIOTAPUPMUUYECKUX U  HPPaALUOHAIBHBIX
ypaBHeHu#. CuCTEMbI IOKa3aTeIbHBIX, JOrapu(PMUUECKUX HEPABEHCTB.

B3aumuo oOpaTtHbie dyHkiuu. ['paduku B3auMHO 00paTHBIX (PYHKITHUM.

VYpaBHEHUs, CUCTEMbI YPAaBHEHUI C TApaMETPOM.
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[IpowsBognast ¢ynkiuu B Touke. KacarembHas k rpaduky QyHKIUU.
['comeTpudeckuii u  Qu3nUecKkuid cMbIca mpous3BoAHON. I[IpousBojHBIC
aneMmeHTapHbIX QyHkiui. [IpaBuna nuddepennmrpoBanus.

Bropas npousBoHasi, ee reoMeTprUIecKuii U GU3NYECKUN CMBICI.

[TonsiTie o HenmpephIBHBIX (QYHKUUAX. TOYKH IKCTpeMmyMma (MakcUMyMma U
MuHuMyMa). MccnenoBanue sneMeHTapHbIX (YHKIUN Ha TOYKH SKCTPEMYyMa,
HanOOJIbIIIee ¥ HAMMEHBIIIEE 3HAUYECHUE C MMOMOIIIBI0 pon3BoaHOM. [locTpoeHwme
rpadukoB (YHKIHI C MOMOIIBIO MPOU3BOAHBIX. [IpuMeHeHHEe MPOM3BOAHOMN
IIPU PEIICHUY 3a/1a4.

[lepBooOpasnas. IlepBooOpasubie siemeHTapHbIX GyHKIMA. [lnomans
KpuBOJuHENHOW Tpanenuu. Popmyna Herorona-JleiiOnuna. OnpeneneHHbIM
uHTerpal. Beruncnenue monanen miockux GUryp 1 o0beMoB TeJl BpaIlleHUS C
IIOMOIIIBIO UHTETpAJIA.

I'eomerpus

[ToBropenue. Pemenune 3amad ¢ TpUMEHEHHWEM CBOMCTB ¢uryp Ha
IJIOCKOCTU. 3aJjayd Ha JOKa3aTelbCTBO W MOCTPOCHUE KOHTPIPUMEPOB.
Hcnonb3oBaHue B 3a7ja4ax NPOCTEUIINX JIOTUUECKUX TTpaBwi. Pemenune 3agay ¢
MCMOJIb30BAHUEM TEOPEM O TPEYrOJIbHUKAX, COOTHOIIEHHN B MPSIMOYTOJIbHBIX
TPEYTOJbHUKAX, (DAKTOB, CBA3AHHBIX C YEThIPEXYroJibHUKaMu. Pemienue 3aaad ¢
HCIIOJIb30BaHMEM (haKTOB, CBSI3AHHBIX C OKPY)KHOCTSIMU. PerneHue 3amad Ha
W3MEPEHHS HA IUIOCKOCTH, BBIYMCIICHUE JJIMH W TUIomanei. Pemenne 3agay c
MTOMOII[bI0 BEKTOPOB U KOOPJWHAT.

Harnsgnas crepeomerpusi. @urypsl U ux uzoOpaxenus (KyO, mupamuia,
npu3Ma). OCHOBHbIE MOHATHUSI CTEPEOMETPUU U UX cBoicTBa. CeueHus Kyba u
TeTpasapa.

Touka, mpsiMasi ¥ TIOCKOCTh B MPOCTPAHCTBE, aKCUOMBI CTEPEOMETPUU H
CIIENCTBHS W3 HHUX. B3aWMHOE pacMoOOKEHHE NPSIMBIX M IJIOCKOCTEH B
npocTpaHcTBe. [lapamienbHOCTh TPSIMBIX M IUIOCKOCTEH B TIPOCTPAHCTBE.
N300paskeHne mpoCTeUIMX MPOCTPAHCTBEHHBIX (DUTYP HA TIJIOCKOCTH.

Paccrosinus Mexy purypamu B pOCTPaHCTBE.
Vbl B ipoctpaHcTBe. [lepneHauKyaspHOCTh NPSIMBIX U MIIOCKOCTEH.

[Ipoekuuss ¢urypsl Ha 10cKoCTh. [Ipu3HaKKM TNEPHEHAUKYISIPHOCTH
NPSIMBIX U TJIOCKOCTEHN B MPOCTpaHCTBE. TeopeMa 0 TpexX MeprneHAnKyIsipax.
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MHOrorpaHHHKH. [Tapannenenunesn. CpoiicTBa  IPSAMOYTOJIBHOTO
napayuienenunena. Teopema Iludaropa B npocrpanctse. [Ipuzma u nupamua.
[IpaBunpHas nupaMuja W npaBuibHas npusma. llpsmas nupamunga. DIeMEHTHI
IIPU3MBI U IMPAMHU/IBI.

Tena Bpamenus: muIMHAP, KOoHyC, cdepa u map. OCHOBHBbIE CBOWCTBA
PsIMOr0 KPYroBOro HMJIMHAPA, MPSIMOro KPyroBoro konyca. Mzobpaxxenue ten
BpalIEHUs Ha TUIOCKOCTH.

[IpeacraBienre 00 yCEUeHHOM KOHYCE, CEYEHHS KOHyca (mapasuiesibHOe
OCHOBAHMIO M MPOXOJSIIEE Yepe3 BEPIINHY), CEUEHUS LIMIMHPA (ITapaieIbHO
Y TIEPIICHIUKYJIIPHO OCH), CEYeHUs 1apa. Pa3BepTka MWIMHAPA U KOHYCA.

[Tpocreiinme KOMOWHAIIMM MHOTOTPAHHUKOB M TEJ BpAIICHUS MEKITY
co0oii. Berunciienne 37eMeHTOB MPOCTPAaHCTBEHHBIX (huryp (pedpa, nuaroHa,
YTJIBI).

[Imomane NOBEPXHOCTH MPABWIBHOM NHPAMUABI W MPSAMOU IPU3MBI.
[Inomans NMOBEPXHOCTH HPSIMOTO KPYroBOTO LMJIMHJIPA, IPSAMOIO KPYroBOIO
KOHYCa U 1apa.

[Tonsitue 06 o6beme. OOBbEM MUpaMUIBl M KOHYCA, IPU3MbI U ITWJIHHJIPA.
O0BeM 1mapa.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIIEHHS MEXAY IUIOUIAASIMU
MOBEPXHOCTEN U 00BEMaMU MOJOOHBIX TEJL.

JIBIoKEHUST B IIPOCTPAHCTBE: IAapaJUICNIbHBIM IIEPEHOC, LEHTpaIbHasd
CUMMETpHS, CHUMMETPHUS OTHOCHUTENIBHO IUIOCKOCTH, MOBOpPOT. CBOCTBa
IBWXEHUU. [IpuMeHenne NBIKEHUN NPU PELICHUN 3a1ay.

Bektopsl 1 koopauHaThl B npocTpaHcTBe. CymMMa BEKTOPOB, YMHOXKECHHE
BEKTOpa Ha YMCIIO, YTOJ MEXAy BekropaMu. KosinHeapHble U KOMIUIaHAPHBIE
BeKTOpbI. CKaJIsipHOE MPOU3BEIEHNE BEKTOPOB. TeopeMa 0 pas3sioxKeHUH BEKTOpa
0 TPEM HEKOMIUIAaHAPHBIM BeKTOpaM. CKalsipHOE MPOU3BEIAECHUE BEKTOPOB B
KoopauHaTax. [IpuMeHeHue BEKTOPOB MpHU PEIICHUH 3a7ad Ha HAXOXKJICHHE
paccTosiHUM, IJUH, TUIONIae U 00bEMOB.

VYpaBHeHHE TUIOCKOCTM B TPOCTPaHCTBE. YpaBHEHHE cdepbl B
npoctpancTBe. Dopmyrna Uil BBIYMCICHHS PACCTOSHUSA MEXAY TOYKaMU B
IIPOCTPAHCTBE.

BepositHocTh U cTaTHcTHKA. PadoTa ¢ JaHHBIMHI
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[loBropenne. Pemenune 3amad  Ha TabauuHOoe W rpaduyecKoe
npejcTaBlieHue JaHHbIX. Vcrnonb30BaHue CBOMCTB U XapaKTEPUCTUK YUCIOBBIX
HAa0OpOB: CpeAHMX, HaWOOJBIIET0 W HAWMEHBIIEro 3HA4YeHHs, pa3Maxa,
nucnepcuu. Perenue 3a1a4 Ha onpeeieHle 4acTOThl U BEPOSATHOCTU COOBITHH.
Brruncienrne BEpOATHOCTEH B OMBITAX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH
ucxojamu. Perenue 3agad ¢ mpuMEHEHHEM KOMOWHATOpUKH. Perenue 3amadq
Ha BBIYHCIICHUE BEPOSTHOCTEH HE3aBUCHUMBIX COOBITHHA, TPUMEHEHNE (HOPMYJIBI
CJIOKE€HUSI BEpOSITHOCTEH. Pellienne 3aad ¢ mpuMeHEeHUeM Auarpamm Jijepa,
nepeBa BeposiTHocTeH, hopmysisl beprymu.

YcnoBHast BeposATHOCTh. [IpaBuno ymMHOxkeHHs1 BeposTHOcTen. Dopmyia
IIOJTHOW BEPOSITHOCTH.

JIuCcKpeTHbIE CiydaliHblE BEJIIMYMHBI WM pacrpenencHusd. HeszaBucumbie
CllyyalHblEe BEIMYMHBL. PacrpeneneHue cyMMbl U IPOU3BEICHUS HE3aBUCUMBIX
CIIyYalHBIX BEJIUYUH.

MareMaTu4eckoe OXHJAaHUE M JUCIEPCUs CIy4YallHOW BEJIWYUHBI.
MaremaTuyeckoe OXHUJaHHUE W JAUCHEPCUST CYMMBI CIyYalHBIX BEJIWYMH.
['eomeTpuueckoe pacnpenesneHue. buHoMuanbHOE pacHpeaesieHue | €ro
CBOICTBA.

HenpepeiBuble  ciydaiinple  BenuuuHbl. [loHstTme o0  moTtHOCTH
BEpOSITHOCTH. PaBHOMEpHOE paclpeneseHue.

ITokazarenbHOE pacupeaciiCHuc, €ro napamMmeTphl.

[TonstTie o0 HOpMallbHOM pacrpeaeneHud. llapaMeTrpsl HOPMaIbHOTO
pactipenenenus. [Ipumepsl ciaydailHbIX BEIMYUH, MOJYMHEHHBIX HOPMAJIbHOMY
3aKOHY (MOTPENTHOCTh UBMEPEHUM, POCT YETIOBEKA).

HepasenctBo YeOnimeBa. Teopema bepnymin. 3akoH OONBIIMX YHCEIL.
Br160opouHbIii METOT U3MEPEHHS BEpOSITHOCTEH. PoJib 3ak0oHA OOJIBIIMX YKCET B
HayKe, IPUPOJIC U 00IIEeCTBE.

KoBapuanust nByx ciydailHbIX BenwuuH. [loHsitTue o Koddduimente
koppemsiud.  CoBMeCTHbIE  HAOMIONEHUS  JIBYX  CJIy4YalHBIX  BEJIMYMH.
Bo160opounbiit KO3 GUIIMEHT KOPPEIISILIUH.
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4. TEMATHYECKOE IIVTAHUPOBAHUME YYEGHOI'O ITPEAMETA «MATEMATHKA»

Konanl
IJIAHUPYEMBIX
HaumeHnoBanue Conep:kanue y4eOHOro MaTtepuasa u GopMbl OPraHu3amum Oo0bem YpoBeHb 0cBOEHMSI pe3yJbTaToB,
pa3aesioB U TeM AeATeJIbHOCTH 00y4aI0IIHUXCS yacoB ¢opmupoBanuio
KOTOPbIX
crnocodcTByer
3JIeMEHT
NMPOrpamMmbl
1 2 3 4 5
| cemecTp 92
PA3JIEJI | TIOBTOPEHHUE 12
Tema 1.1 IpakTuyeckoe 3anaTue Ne 1.Penienne 3a1a4 ¢ 2 2 JIP4., JIPS. ,
[ToBTOpEeHwMeE. HCIIOIB30BAHUEM CBOMCTB YHCE M CUCTEM CUMCIICHHS, JIP9. |, JIP7.,
JIEITUMOCTH, JOJICH M YacTeH. JIP10., JIP13.,
I[IpakTuyeckoe 3ansitue Ne 2. Pemenwe 3amau ¢ 2 2 MP1, MP2, MP3,
HCII0JIb30BAHUEM MPOIIEHTOB, MOJYJIEH YUCE MP4, MP5, ,
IMpakTuyeckoe 3ansitue Ne 3. Perrenne 3a1a4 Ha IBHKEHHE U 2 2 MP7, MP8, MP9
COBMECTHYIO PalOTy C MOMOIIBIO TUHEHHBIX U KBaIPATHBIX
YpaBHEHUU U UX CHUCTEM.
IIpakTuyeckoe 3ansaTue Ne 4. Pemienue 3amau ¢ 2 2
WCIIOJIb30BAaHUEM MHOTOUYJICHOB, MPEe0Opa30BaHU MHOTOUWICHOB
U 1poOHO-paAIIMOHATILHBIX BRIPAXKEHUN
IIpakTuyeckoe 3ausitue Ne 5. Pemenue 3amad ¢ MOMOIIBIO 2 2
YUCJIOBBIX HEPABEHCTB W CUCTEM HEPaBEHCTB C OJHOU
MEePEMEHHON, ¢ TPUMEHEHHUEM  M300paK€HUsT  YHUCIOBBIX
MIPOMEXKYTKOB.
IIpakTuyeckoe 3ansitue Ne 6. Pemenwme 3amau ¢ 2 2
MCII0JIb30BAHUEM CBOMCTB CTENEHEW U KOpHEU
PA3JEJI || KOPHU, CTEIIEHHU U JIOT APU®MBI 30
KopHu HaTypanbHOM CTENEHU U3 YMCia U UX CBOMCTBA. 1 2
IIpakTnyeckoe 3ansaTue Ne 7. BeluncieHne u cpaBHEHUE 1 2

28




Tema 2.1 Kopuu u
CTCIICHHU

KOpHEU. BeimonHeHne pacyéToB ¢ paguKaiaMu.

IIpakTyeckoe 3ansaTue Ne 8. Pemienue uppaioHaibHbIX
ypaBHEHUH.

Cremnenu ¢ ,Hef/'ICTBI/ITGHLHBIMI/I mokazarensaMu. CBOMCTBA CTCIICHU
C HefICTBHTeHBHBIM ITOKa3aTcCJICM.

IIpakTnyeckoe 3ansTue Ne 9. Haxoxxaenue 3HaueHuil creneHen
C ICHCTBUTENbHBIMYU NIOKa3aTe/sIMA. CpaBHEHHUE CTENEHEN.

IpakTuyeckoe 3ansaTue Ne 10. HaxoxneHue 3HaYCHHIA
CTEINEHEN ¢ AeHCTBUTEIBHBIMU MOKazaTensiMu. CpaBHEHHE
cTereHen

IIpakTuyeckoe 3ansaTue Ne 11. [TpeoOpa3zoBaHust BRIpaXKEHUH,
COJICPIKANINX KOPHH U CTCTICHH.

[TokazarenpHas GyHKIMA U ee cBolicTBa U rpaduk. [Ipocreiimme
NIOKa3aTeJIbHbIC YPABHEHHS U HEPABEHCTBA.

IMpakTuyeckoe 3ansaTue Ne 12. Penenne mokazarenbHBIX
HEPaBEHCTB

IMpakTuyeckoe 3ansaTue Ne 13. Penenne mokazarenbHBIX
ypaBHEHUU

IIpakTuyeckoe 3ansaTue Ne 14. Penenue npukiaaHbIxX 3a7a4 ¢
IIPUMEHEHUEM CBOWCTB KOPHEHU U CTENECHEU

Tema 2.2 Jlorapudm.
Jlorapudm uucna

Jlorapudm uucna, cBoiictBa norapudma. JlecaTuanbiit
aorapudm. Yucno e. Harypanbhslii norapudm. Ilepexon k
HOBOMY OCHOBAHHIO.

IIpakTuyeckoe 3ansaTue Ne 15. Boruncnenue u cpaBHeHHE
JorapuMoB.

IpakTuyeckoe 3ansaTue Ne 16. HaxoxeHne 3HaYCHHIA
jorapu@ma 1o npou3BOJILHOMY OCHOBAHUIO.

IIpakTuyeckoe 3ansaTue Ne 17. [IpeoOpa3zoBanue
Jorapu(pMHUUECKUX BBIPAKEHUN

Jlorapudmuueckas GyHKUNS U €€ CBONCTBA U rpaduK.
Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA.

IMpakTnyeckoe 3ansaTue Ne 18. Pemenne norapudmudaecknx
HEPaBEHCTB.

IMpakTnyeckoe 3ansTue Ne 19. Pemenne norapudmMudaecknx
YpaBHEHUH

JIP4., JIPS. |
JIP9. , JIP7.,
JIP10., JIP13.,

MP1, MP2, MP3,
MP4, MP5, MP6,
MP7, MP8, MP9
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KonTpoasnas padora Ne 1 no teme «KopHu, crenenu u
J0TapupMbD).

PA3AEJL 111 TPAMBIE U IIVIOCKOCTHU B TIPOCTPAHCTBE

14

Tema 3.1
IToBTOpeHue

IIpakTnyeckoe 3ansaTueNe 20. IlosTopenue. Pemenue 3anay c
IPUMEHEHHEM CBOMCTB (PUIyp Ha INIOCKOCTH; C UCIOIb30BAHUEM
TEOPEM O TPEYTrOJIbHUKAX, COOTHOLLIEHUH B IPSMOYIOJIbHBIX
TPEYrojibHUKaX, ()aKTOB, CBI3aHHBIX C YETHIPEXYIOJbHUKAMU;
(aKTOB, CBSI3aHHBIX C OKPYKHOCTSIMH.

IIpakTnyeckoe 3ausitue Ne 21. Pemenue 3amad  Ha
JIOKa3aTeJIbCTBO M MOCTPOCHUE KOHTPIPUMEPOB; HA U3MEPEHUS
Ha IJIOCKOCTH, BRIYMCIECHHE JUIMH U IIoIaael. Pemenue 3ama4 ¢
MOMOIIIbI0 BEKTOPOB U KoopauHat. Mcmosb3oBanue B 3amadyax
MIPOCTEHUIINX JIOTHICCKUX TIPABHUIL.

Tema 3.2
[TapannensHOCTD U
NEPIEHINKYIISIPHOCTD
MPSIMBIX U
MIOCKOCTEH B
MIPOCTPAHCTBE

Harnsannas crepeomerpus. @urypbl U ux uzo0paxeHus (kyoO,
nupamusa, npusma). OCHOBHBIE TOHSTHUS CTEPEOMETPUU MU HUX
CBOMCTBA.

Touka, npsiMasi ¥ IJI0CKOCTh B IPOCTPAHCTBE, AaKCUOMBI
CTEPEOMETPUH U CIIC/ICTBUS U3 HUX.

IIpakTuyeckoe 3ansaTue Ne 22. B3aumHoe pacnosnoxeHue
IPSIMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE.

[TeprieHAMKYASIPHOCTD NPAMBIX U IUIOCKOCTEN. [Ipru3HaKku
MEPIECHIMKYISIPHOCTH NIPSAMBIX U IIJIOCKOCTEN B TPOCTPAHCTBE.

IIpakTuyeckoe 3ansaTue Ne 23. [Ipoekuus purypsl Ha
IJIOCKOCTB.

IIpakTuyeckoe 3ansaTue Ne 24, [lapanienbHOCTb NPSMBIX U
IUIOCKOCTEH B pocTpaHcTBe. M300paxenne npocTeiimmx
IPOCTPAHCTBEHHBIX (PUTYpP HA MIIOCKOCTH.

IIpakTuyeckoe 3ansaTue Ne 25. PaccTosHusa Mexay Gurypamu B
MPOCTPAHCTBE. YTJIIbI B IPOCTPAHCTBE.

KonTpoasnas padora Ne 2 no teme «lIpsiMble U IIIOCKOCTH B
IIPOCTPAHCTBE

PA3JEJ IV KOOPJ

NHATBI U BEKTOPBI

10

BexTopsl 1 koopauHats! B npoctpaHcTse. KomnnHaeapHsie n
KOMIUTaHapHbIe BEKTOPbI. CKaJIsipHOE MPOU3BECHHE BEKTOPOB.
Teopema 0 pa3yioKeHUH BEKTOPA MO0 TPEM HEKOMILJIAHAPHBIM
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Tema 5.1 Bekrtops! B
IIPOCTPAHCTBE

BEKTOpaM.

IIpakTnyeckoe 3ansitue Ne 26. Cymma BEKTOPOB, YMHOXKEHUE
BEKTOpa Ha YUCJIO, YTOJI MEXy BEKTOPaMH.

IIpakTnueckoe 3ansaTue Ne 27. CkalsipHOE€ TPOU3BEACHUE
BEKTOPOB B KoopauHatax. [IpumMeHeHne BEeKTOPOB IpU peleHUN
3a]a4 Ha HaX0XJIEHUE PACCTOSIHUM, JJIMH, IUTOMaAe 1 00bEeMOB.

IIpakTnyeckoe 3anaTume Ne 28. YpaBHEHUE IJIOCKOCTU B
MPOCTPAHCTBE. YpaBHEHHE cdepbl B mpocTtpaHcTBe. Dopmyna
JUISL BBIYMCIIEHUS PACCTOSIHUS MEKY TOUKaMHU B IIPOCTPAHCTBE.

KonTpoasnas padora Ne 3 1o teme «KoopauHatel u
BEKTOPBI.

PA3ZJAEJV OCHOBbI TPUTOHOMETPUHN

32

Tema 5.1
Tpuronometpus.
OCHOBHBIE TTOHSITHUSA

Tpuronomerpuyeckas OKpy>KHOCTb, paJIMaHHas Mepa yria.
CuHyc, KOCUHYC, TAHT'€HC, KOTAHT'€HC ITPOU3BOJIBHOTO YIJIA.

IIpakTnyeckoe 3ansaTue Ne 29. PaguanHblil MeTOa U3MEpEHUs
YIJI0B BPAUICHMsI U CBSA3b C IPAlyCHON MEPOH.

IIpakTuyeckoe 3ansitue Ne 30. BeruucneHue cuHyca,
KOCHHYCA, TAHT'€HCA, KOTAHT€HCA TPOU3BOJILHOTO YTJIa.

Tema 5.2 OcHOBHEBIE
TPUTOHOMETPHYECKHE
TOXIECTBA

IIpakTuyeckoe 3ansitue Ne 31. OcHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO U CIEACTBUS U3 HETO.

IIpakTyeckoe 3ansitue Ne 32. 3HaueHuUs
TpuUroHoMeTpudeckux GyHkiui s yrios 0°, 30°, 45°, 60°, 90°,

180°, 270°. (0 Ttk
, -(,6,4,3,2pan).

DopMyIIbl CIOKEHHUSI TPUTOHOMETPUUECKUX (PYHKIMHA, GOPMYJIBI
pUBeJeHUs, GOPMYIIbI JBOMHOTO apryMeHTa.

IIpakTuyeckoe 3ansitue Ne 33. Pemienue 3a7a4 Ha
npUMeHEeHHEe (OPMYII CIOKEHHUSI.

IIpakTuyeckoe 3ansitue Ne 34. Pemenue 3aga4 Ha
npUMeHeHre (OpMyIl yIBOECHHUSI.

@opmyIibl Tpeodpa3zoBaHusi CYMMBbI TPUTOHOMETPUUYECKUX
(GyHKIMI B IPOU3BEJCHNE U TPOU3BENIEHUS B CYMMY.

IIpakTnueckoe 3ansaTHe Ne 35. [IpeoOpa3oBanue cymMMbl
TPUTOHOMETPUUECKUX (QYHKIMH B MPOU3BEICHUE U
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MPOU3BENICHUS B CYMMY.

BripaxkeHne TpUroHOMETpUIECKUX (PYHKIMIA Yepe3 TaHTeHC
II0JIOBUHHOT'O apryMEHTA.

IIpocreiimine TPUrOHOMETPUYECKUE YPABHEHMUS.

IIpakTnyeckoe 3ansitue Ne 36. Pemenue npocremmx

Tema 5.3 TPUTOHOMETPUYECKUX YPAaBHEHUN
[Ipeobpa3zoBanus [Ipocreiimune TpuroHOMeTpUYECKEe HEPABEHCTRA.
HPOCTENILIUX IMpakTnyeckoe 3ansitue Ne 36. Pemenue npocremmx
TPUTOHOMETPUICCKUX | TPUTOHOMETPUYCCKMX HCPABCHCTB.
BBIPAKCHUN Il cemecTp 132
ApKCUHYC, apKKOCHUHYC, apDKTAaHI€HC U apKKOTAaHT'€HC YHCIa.
IpakTuyeckoe 3ansitue Ne 37. HaxoxxjaeHue 3HaYCHUT
00paTHBIX TPUTOHOMETPUUECKUX (PYHKIIHH.
Kontpoabsnas padora Ne 4 no teme «OCHOBBI
TPUTOHOMETPUM.
PA3JEJ VI ®YHKIIUU U TPAOUKHN 16

Tema 6.1.ITousiTue
byHKIIUU

[Tonstue Gynkuuu. O61acTh onpeneneHuss 1 MHOKECTBO
3HaYeHUH; TpaQuK QYHKIIUHU, TOCTPOSHHE TPaPUKOB (PYHKITHIA,
3aJJaHHbBIX PA3IMYHBIMU criocobamu. [Tpumepsr
(GYHKIIMOHATBHBIX 3aBUCUMOCTEH B PEeabHBIX IPOIIeccax U
SBJICHUSIX.

Tema 6.2

CaoiicTBa pyHKIUI

IIpakTuyeckoe 3ausitue Ne 24. ViccnenoBanue QyHKIIHIA.
Hynu ¢yHKIun, npoMeKyTK 3HAaKOTIOCTOSIHCTBA,
MOHOTOHHOCTb.

IIpakTnueckoe 3ansaTue Ne 25. VccnenoBanue GyHKIUA.
Haubonrpiiee n HaumeHblliee 3Ha4eHUE QYHKINU.
[Tepuonuueckue pyHKIUU. YeTHOCTh U HEUETHOCTh (PYHKIUI.
CrnosxxHble PyHKINU.

Tema 6.3

DneMeHTapHbIe

Crenennass ee cBoicTBa U rpadpuk. TpuroHomerpuyeckue
¢byukun. CoiicTBa u rpadMKu TPUTOHOMETPUUECKUX (PYHKIIHH.

IIpakTuueckoe 3ausitue Ne 26. [IpeoOpa3oBanus rpadukos
(GYHKIMA: CIBUT BJIOJIb KOOPAMHATHBIX OCEH, pacTsHKEHUE U
CKaTue, OTPaKEHNE OTHOCUTEIHHO KOOPANMHATHBIX OCEH.

JIP4., JIPS. |
JIP9. , JIP7.,
JIP10., JIP13.,

MP1, MP2, MP3,
MP4, MP5, MP6,
MP7, MP8, MP9
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byHKIMHA

IIpakTnyeckoe 3ansitue Ne 27. Pemenue 3a1ay ¢
MCIIOJIb30BAHUEM YHCIIOBBIX (DYHKIIMN M UX TPa(UKOB.

Tema 6.4

OO6parabie QYHKITMU

B3aumMuo oOpaTtabie GpyHkInu. I'paduku B3aiMHO 0OpaTHBIX
¢ynkuunii. O6paTHBIC TPUTOHOMETPUYECKUE PYHKIIUH, UX
CBOWCTBA U TpapuKH.

KontpoabsHast padora Ne 5 no reme «OyHKIIUHN U TpaPUKN»

PA3JEJ VII MHOI'OI'PAHHUKHU U KPYIJIBIE TEJIA

28

Tema 7.1
MHororpaHHuKH

Mpuororpannuku. [Tapannenenunesn. CBoiicTBa NPSMOYTOJIBHOIO
napauenenunena. Teopema Ilugaropa B mpoctpaHcTBe

IIpakTyeckoe 3ansaTue Ne 2 Penienue 3anay Ha IPUMEHEHHE
CBOICTBA NIPSAMOYTOJILHOTO NapaJlIeJICIUIIEAa, HAX0XKICHNE
pacCTOsIHUI B IPOCTPAHCTBE

IIpakTuyeckoe 3ansitue Ne 28. Ceuenus kyba u TeTpasgpa

IIpakTuyeckoe 3ausitue Ne 29, [Ipuzma u nupamujaa.
[IpaBuiibHas upamMuia U npaBuiibHas npusma. [psmas
nupamMuia. IJIE€MEHTHI PU3MbI U THPAMUIBI

[IpencraBienue o MpaBUILHBIX MHOTOTPAaHHUKAX (TETpadape,
KyOe, OKTasipe, TOJIeKadJpe U UKOCAdIPe)

Tema 7.2 Tena u
MMOBEPXHOCTH
BpalleHUs

Tena BpameHus: MUIMHIP, KOHYC, cdepa U map

|

IIpakTnyeckoe 3ansaitue Ne 30. OCHOBHBIE CBOWCTBA IPSIMOTO
KpYyroBOT'O LUJIMH/PA, IPSIMOTO KPYrOBOTO KOHYCA.
N300pakeHue Tesl BpallleHHus Ha MJI0CKOCTH

IIpakTnueckoe 3ansitue Ne 31. [IpencraBnenue o0 ycedeHHOM
KOHyCe, CEYeHHs KOoHyca (MapajulelbHOE OCHOBaHMIO H
poXoJslIee Yyepe3 BEpIINHY), CeUYeHHUs IUIMHpPa (MapajlaeabHo
U TepIEHIMKYISPHO OCH), ceueHus mapa. Pa3BepTka IMIUHApa
U KOHYyCa.

IIpakTyeckoe 3ansithe Ne 32. BplunciieHue 3JI€MEHTOB
MPOCTPAHCTBEHHbIX  Quryp (peOpa, JUaroHaiu,  YIJIbl).
[Tpocreiimye KOMOMHAIIMM MHOTOIPAaHHUKOB M TeNl BPALICHHUS
MEXTy COOOM.

IIpakTnyeckoe 3anaTrume Ne 32. Brrumcnenue miomanen
MOBEPXHOCTU TPAaBUJIBHOM NHUPaMHIBI W TPSIMON TMPU3MBI;
IpsIMOr0 KPYrOBOI'O LMJIMHAPA, NMPSMOr0 KPyroBoro KOHyca M

JIP4., JIPS. |
JIP9. , JIP7.,
JIP10., JIP13.,

MP1, MP2, MP3,
MP4, MP5, MP6,
MP7, MP8, MP9
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nrapa.

IMpakTuyeckoe 3ansitue Ne 32. [Tonarue 06 oobeme. OOBEeM 2 2
UpaMU/Ibl U KOHYCa, IpU3Mbl U IuinHApa. O0beM 1apa.
IIpakTuyeckoe 3aHATHE Ne 33. IlomoOHble Tena B 2 2
Tema 7.3 Msmepennst | pnocrpancrpe. CoOTHOMIEHUS MEK/Ty TUIOMIA/AMU IOBEPXHOCTEH
B TCOMCTpHH U 00beMaMH MOJA0OHBIX TE.
IIpakTnyeckoe 3ansitue Ne 34. J/[BUKeHUs B TPOCTPAHCTBE: 2 2
napaieNIbHbIA IepPEeHOC, IEHTPAIbHAS CHMMETPUS1, CHMMETPHS
OTHOCHTEJIBHO IIJIOCKOCTH, TOBOPOT. CBONCTBA IBUKEHUH.
IMpakTuyeckoe 3ansitue Ne 35, [IpuMeHeHUe ABWKCHHN MPHU 2 2
peLIeHUH 3ajay.
Kourpoabnas padora Ne 6 no teme «MHOTOTpaHHUKH U 2 3
KPYTJIbIE TeJIa.
PA3ZJAEJI VIII HAYAJIA MATEMATHYECKOI'O AHAJIM3A 24
[Tpou3BonHas GyHKIUH B TOUke. | eoMeTprudeckuii u 2 2 JIP4., JIPS. |
(U3UYECKUI CMBICIT IPOU3BOTHOM. JIP9. , JIP7.,
Tema 8.1 IIpakTnyeckoe 3anaTue Ne 36. KacarenbHas k rpaduky 2 2 JIP10., JIP13.,
[IpousBogHas byHKIHH. MP1, MP2, MP3,
yskImn IpakTuyeckoe 3anstue Ne 36. Pemenue 3anau Ha 2 2 MP4, MPS5, MP6,
MEXaHHUYECKUIl U TEOMETPHYECKUI CMBICI TIPOU3BOIHOM. MP7, MP8, MP9
HaxoaeHue ypaBHeHus KacaTenbHON K rpaduKy QyHKIIMI
[TpousBoHbIE 3neMeHTapHbIX GyHKUKH. [IpaBuia 2 2
JubdepeHIpoBaHMs.
IIpakTyeckoe 3ansitne Ne 37. BplunciieHune nmpou3BOIHBIX 2 2
AIIEMEHTApHBIX (PYHKIIHH.
IIpakTnyeckoe 3ansatue Ne 37 [IpumeHeHne npaBui 2 2
JubdepeHIMpoBaHUS IPU PEIICHUH 3a/1a4
Bropas npousBoaHas, ee reoMeTpruecKuil U pu3ndeckuit 1 2
CMBICIL.
IIpakTuyeckoe 3ansitue Ne 37. [Ipumenenue BTOpon 1 2
POM3BOIHON JJISl peIIeHUs MPAKTHUECKUX 3a1a4
Tewma 8.2 [TonsiTrie 0 HENPePHIBHBIX QYHKIUSX. 1 2
[IpakTuyeckue Touku skcTpeMyma (MakCUMyMa U MUHUMYMa). 1 2
TIPUIIOKCHUS IIpakTnyeckoe 3ansitue Ne 38. VccnenoBanue QyHkumii Ha 2 2
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MPOU3BOAHOMN

TOUYKH SKCTPEMYMa C MOMOIIbIO MPOU3BOAHOMN

IIpakTuyeckoe 3ansitue Ne 38. Vccnenoanwe ¢GyHKIUI Ha
HauOoJIbIlIee U HAaMMEHbIIee 3HaU€HUE C OMOIIBIO TPOU3BOTHOM

IIpakTuyeckoe 3ansatue Ne 39. [ToctpoeHue rpagukon
GbyHKIMI ¢ TOMOLIBI0 TPOU3BOAHBIX. [I[puMeHeHre mporu3BOIHOM
IIPY PEUICHUH 3a1a4.

KonTpoasnas padora Ne 7 no teme «Hadana MaTeMaTu4ecKoro
aHaJIN3a.

PA3JEJI IX UHTEI'PAJI 1 EI'O IPUMEHEHHUE

14

Tema 9.1
[TepBooOpasnHas u
WHTETpaI

[TepBooOpaznas u unterpai. IlepBooOpasHbie HIeMEHTapHBIX
byHKIHIA.

IpakTnyeckoe 3ansitue Ne 39. BrruuciieHue unterpaia u
IepBOOOPA3HOIA.

Onpenenénnbiii unrerpai. @opmyna Heiorona—IJlelOHuIa.
I1nomans KpUBOJIMHENHON TPAIICIIUH.

IIpakTnyeckoe 3anaTHe Ne 39. BoruucieHue onpenencHHOro
MHTETpasa.

IpakTnyeckoe 3ansitue Ne 39. [IprumeHeHre TeOpeMbl
Hprorona—JleitOHmIIa K pelIeHnIo 3a1a4.

IIpakTnyeckoe 3ansitue Ne 40. [Ipumenenue uarerpana K
BBIUMCICHUIO PU3NYECKUX BEJTUYHH.

I[IpakTuyeckoe 3anaTtue Ne 41. Brorumcnenue miomanen
IUIOCKUX QuUryp M 0O0BEMOB Tel BpaIICHUS C IOMOIIBIO
WHTErpaja.

KonTposbnas padora Ne 8 no reme «MHTerpan u ero
IPUMEHEHUE»

PA3JIEJI X BEPOATHOCTB U CTATUCTHUKA. PABOTA C JAHHBIMH

22

Tema 10.1.
MIPEJICTABICHHE
TTAHHBIX

IIpakTuyeckoe 3ansitue Ne 42. [losropenue. Pemenue 3anau
Ha TabJIMIHOE U TpaduuecKoe MPEICTaBICHUE TaHHbIX.
Hcnonk30BaHrEe CBOMCTB U XapaKTEPUCTHK YHCIOBBIX HAOOPOB:
CpeIHMX, HAaUOOJIBIIIETO ¥ HAUMEHBIIIETO 3HAYCHUS, pa3Maxa,
JIUCTIEPCUH.

IIpakTuyeckoe 3ansitue Ne 43. Pemenue 3aga4 Ha
OIpeJieIeHNe YacTOThl M BEPOSITHOCTH cOOBITUH. Brruncienue

JIP4., JIPS. |
JIP9. |, JIP7.,
JIP10., JIP13.,
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Tema 10.2
Ciyyaiinbie
BEJIMYUHBI

BEPOSITHOCTEN B OIBITAX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
ucxonamu. Pernenue 3a1a4 ¢ npuMeHeHHEM KOMOMHATOPUKH.

IIpakTuyeckoe 3ansitue Ne 44. Penienue 3a1a4 Ha
BBIYUCIICHHE BEPOSTHOCTEH HE3aBUCUMBIX COOBITHH,
npUMeHeHHne GOpMYIIbl CIOKEHUsI BEposTHOCTEH. Pemenue
3a/1a4 ¢ IPUMEHEHUEM Juarpamm Jiliiepa, 1epeBa BEpOSITHOCTEH,
¢dopmyinsl beprysu.

IIpakTnyeckoe 3ansitue Ne 44 VYcioBHas BEPOSTHOCTb.
[IpaBuino yMmHOXeHuss BeposiTHocTed. Dopmyna mnoaHOU
BeposiTHOCTH. Pemienue 3anau

IIpakTuyeckoe 3anaTue Ne 44 J[uckpeTHbIe CllydailHble
BCIIMYHNHBI u pacnpeaciiCHus. HezaBucumeie cnyqaﬁHLIe
BelnMuMHbL. Pemenue 3agau

IIpakTuyeckoe 3ansaTue Ne 44 PacnpeneneHue cymMmbl U
IIPOU3BE/ICHNUS] HE3aBUCUMBIX CIIY4YalHBIX BEJIMYHH.

IIpakTuyeckoe 3ansaTue Ne 44 BriuucieHue MaTeMaTHYECKOTO
O0XKHUJTAHUSA 51 JUCTIEPCHU CIIy4aitHOMN BEJIMYMHBI.
Marematuueckoe OXHAAHUE U JUCIEPCHUS] CYMMBbI CIy4YalHBIX
BeJIMUMH. ['eomeTpuyeckoe pacnpeneneHue. bHUHOMHaAIbHOE
pacnpenesieHue U ero CBOMCTBA.

HenpepriBHble ciydaiiHble BenuuuHbl. [loHATHE O IIOTHOCTH
BEpOSATHOCTH. PaBHOMepHOe pacnpenenenue. IlokasatensHoe
pacnpeesieHue, ero napameTpasl.

[TonssTue o  HopMmasibHOM  pacmnpeneneHuu.  [lapamerpsl
HOPMAJIBHOTO pactnpeneneHus. [IpuMepsl ciiydallHbIX BEIWYHH,
MOJIYMHEHHBIX HOPMAJIbHOMY 3aKOHY (IIOTPEIIHOCTh U3MEPEHNUH,
POCT YEJIOBEKa).

HepasenctBo YeoObimeBa. Teopema beprymnu. 3akoH OosbIIMX
yncen. BpiOopouHblli MeTOJ M3MepeHHsl BeposiTHocTed. Poib
3aKoHa OOJIBIIMX YUCEN B HAyKe, MPUPOJIE U OOIIECTBE.

KoBaprnanmss  aByx  ciydaiiHelx  BennuuH.  [loHsATHE O
kodpduuuente koppensuun. CoBMeCTHble HaOIIOAEHUS JBYX
CIIy4aiHbIX BeJM4YHH. BEIOOpOUHBIN KOAPOUIIMEHT KOPPETSIUH.

MPI1, MP2, MP3,
MP4, MP5, MP6,
MP7, MP§, MP9
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PA3JEJI XI YPABHEHHUSA 1 HEPABEHCTBA

22

Hcnonb3oBaHue  CBOMCTB W TpaQuKOB  JHHEHHBIX U 2 JIP4., JIPS. |
KBaJAPAaTUYHBIX (PYHKIMH, OOpaTHOW MNPOMOPIUOHAIBHOCTH U JIP9. |, JIP7.,
bysxmmn Y = \/; JIP10., JIP13.,
IpakTuuyeckoe 3ansaTHe Ne 45.Perrenue aorapuMuUUecKux 2 MP1, MP2, MPS3,
. MP4, MP5, MP6,
YPaBHEHUI U HEPABEHCTB. MP7, MP8, MP9
Tema 11.1 Vpasaenus HpaKTI/l‘lE:CKoe 3ansitue Ne 45, Penenve uppanroHaIbHbIX 2
M CUCTEMBI YPABHCHIH.
ypABHCHEA, HX IIpakTuyeckoe 3ansaTue Ne 45. Meron uHTEpBajioB i 2
CHCTEMBI. pelTeHHS pEllIeHUs] HEPABEHCTB.
I'padmyeckue MeToIbl pelieHNs] YpaBHEHUI U HEPABEHCTB. 2
IIpakTyeckoe 3anaTume Ne 46. PemieHue ypaBHEHMUM U 2
HEPABEHCTB, COJIEPKALIUX IEPEMEHHYIO 110J1 3HAKOM MOJTYJIS.
IpakTnyeckoe 3ansitue Ne 45. Pernenue cucteMbl 2
MI0Ka3aTeJbHBIX, JIOTAPU(YMUIECKUX U UPPAIMOHATIBHBIX
YpaBHEHUU.
IIpakTuyeckoe 3anaTue Ne 47. VYpaBHEHHS, CHUCTEMBI 4
YPaBHEHUH C TapaMETPOM.
VYpaBHeHUs ¢ IBYMsI IEPEMEHHBIMHU. 1
IIpakTuyeckoe 3ansaTHe Ne 47. PemieHue ypaBHEHUH C IByMs 1
NEPEMEHHBIMH.
KonTpouabsnas padora Ne 9 no teme «YpaBHeHUs U 2
HEPABEHCTBAY.
Bcero: 224

JlJ1s XapaKTepUCTUKU YPOBHSI OCBOEHMSI y4€OHOT0 MaTepHralia UCIIOIb3YIOTCS ClIeyolre 0003HaUeHHUS:
1 — 03HaKOMUTENbHBIN (y3HABaHUE paHEe U3yUYEHHBIX OOBEKTOB, CBOICTB);
2 — penpoAYKTUBHBIHN (BBIITOJIHEHUE IEATEIBHOCTH MO 00pa3ily, MHCTPYKIUHU WK O]l PYKOBOJICTBOM)

3 — IPOAYKTUBHBIN (TJTAHUPOBAHUE M CAMOCTOSTEILHOE BBIMIOTHEHUE ICSITEIILHOCTH, pellieHNe TPOOIEMHBIX 3a]1a4)
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5 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
HPENNOJABAHUSA YYEBHOI'O IPEIMETA «MATEMATHUKA»
5.1 TpeGoBaHUsA K MUHMMAJIbHOMY MaTePHAJIbHO-TEXHUYECKOMY

o0ecIeYeHNIo

OcBoeHue NporpaMMmbl AUCIHUIUIMHBL TpeOyeT Hanuyusi ydeOHOro KabOuHeTa
«Marematuka» co CBOOOJIHBIM A0CTYyNOM B MIHTepHeT

[Tomenenue KaOuHeTa yIIOBIIETBOPSIET TpeOOBaHUSIM CanurapHo-
AMUAEMHUONIOTHYEeCKUX mpaBuil U HopMmaTuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAILIEHO TUIIOBBIM O0OOpY/JOBAaHHEM, YKa3aHHBIM B HACTOSIIMX TPeOOBaHUSX, B
TOM YHCIIE CHEIUATM3UPOBAHHOW y4eOHOM MeOenbl0 M CpeACTBaMHU OOy4YeHUS,
JIOCTATOYHBIMM  JIJI1  BBIMIOJIHEHUS TPeOOBaHMM K  YPOBHIO  IOJTOTOBKH
o0yyJarommxcs.

B kabunere umeercs MylIbTUMEIUMHOE 00OpYAOBaHUE, MOCPEICTBOM KOTOPOTO
YYaCTHHKM  0Opa3oBaTEIbHOTO  MpoIecca  MPOCMATPUBAIOT  BU3YaJbHYIO
nH(popMaIio, BUaeOMaTepHaibl, UHbIE JOKYMEHTHI.

O6opynoBaHue yueOHOTO KaOUHETa:

- 25 MocaJloYHbIX MECT;

- pabouee MecTo MmpernoaaBaTes;

- JIOCKa;

- KOMILJIEKT Y4€OHO-HATJIAIHBIX MMOCOOMM MO TeMaM, CXEMbl M TaOJMIIbI,
pa3naToOvHbIA MaTepHall, 3aJIaHus JIJIs1 KOHTPOJIBHBIX MTPOBEPOUYHBIX padOT;

B coctaB yueOHO-METOIUYECKOTO M MAaTepUaJIbHO-TEXHUYECKOTO obecreueHus
porpamMmbl Y4eOHON AUCITUTUTHHBI «MaTemMaTHKa» BXOJISAT:

* MHOTO()YHKIIMOHATLHBIN KOMILUIEKC MTPENoaaBaTelIs;

* HarjsgHble TOCOOMsI (KOMIUIEKTHhl Y4E€OHBIX TaOJMI], MJIAKATOB, MOPTPETOB
BBIJIAIOIINXCS YUEHBIX, U JIP.);

* nHGOPMAIMOHHO-KOMMYHHUKATUBHBIE CPEJICTBA;

* DKpaHHO-3BYKOBBIE MOCOOUS;

* KOMIUIEKT TEXHUYECKOW TOKYMEHTAIlM{, B TOM YHCJIEe MACHOpTa Ha CPElCTBA
OOy4eHMsI, HHCTPYKIIMHU IO UX UCIIOJIb30BAHUIO U TEXHUKE O€30MaCHOCTH;

* OUOIMOTCYHBIN (POHI.

TexHudeckue cpeacTra 00ydeHus:

- KOMITBIOTED € JTUIICH3UOHHBIM MPOTPAMMHBIM 00ECTICUCHHUEM;

- MPOEKTOP;

- WHTEpPAKTUBHAS MTAHEIb.

YcnoBus peann3anuu nporpammsl Jumnamu ¢ OB3

I[Ipyu Hamuuuu cpeau OOyYaKOIIMXCS HWHBAIMJIOB U JIMIl €
OTPaHUYCHHBIMH BO3MOKHOCTSIMH 3JI0POBbSI OCBOCHHE TTPOTPAMMbl Y4eOHOM
JTUCHUTUIMHBL «MaTteMatrka» o00eclneunBaeTcs MOCPEACTBOM OpraHU3alriu
y4eOHOro TMmpollecca € y4eTOM HMX HMHAUBUAYAIbHBIX TNCUXO(MU3UUYECKUX
O0COOEHHOCTEH:
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- IPUMEHEHHS COOTBETCTBYIOIINX 00pa30BaTEIbHBIX TEXHOIOTHH (JIMUYHO-
OpPUEHTUPOBAHHOE 00y4eHME; MHPOPMAIMOHHBIE; AUCTAaHUUOHHBIE U Jp.);
CHELMAJIbHBIX NIEaroru4eckuX MoIX00B, (POpM U METOJI0B O0yUYEHUS;

- HCIIOJIb30BAHUS TEXHUUYECKUX CPEACTB M OMOIMOTEYHOro (oHIa C
LEJIbI0 YIYYIIEHUsI KayecTBa oOpa3oBaHMs (M31aHUN IOJATOTOBJIEHHBIX C
y4eTOM OCOOEHHOCTEH BOCHPUATHA JETeM C HapyleHUs 3pEeHHUS;
ayJIMOBU3yaJIbHbIE  CpPEJCTBA, CHELMAIU3UPOBAHHBIE  KOMIIBIOTEPHBIE
TEXHOJIOTHH, 3ByKOYCHJIMBAIOIIAS alaparypa,);

- co3maHus KOoM(OPTHOW cpeapl (OCBEUIEHHOCTh paboyero Mecra,
MECTOIOJIOXKEHUE  y4allerocs, Tph  HEOOXOAMMOCTH  IPOBEICHHUE
(U3KYJIPTMUHYTKA Ha CHATUS HANpSHKCHHUS MBIII TJ1a3, PYKH, KHUCTH,
MPUMEHEHUE YNPAKHEHUW Ha pa3BUTHE MEJIKOM MOTOPHKH; HaJudue
MOPYYHEH, pAaCIIMPEHHBIX ABEPHBIX POEMOB U JIp.);

- OKa3aHWs IICHXOJIOrO-IEJarorn4ecKux, MEIULIUHCKUX, COLHUAIBHBIX U
UHBIX YCIIYT, HEOOXOAMMBIX JaHHBIM KaTErOpuUsM OOydaroUXCs IS
HOJydyeHus: 00pa3oBaHUS B COOTBETCTBUM C HUX CIHOCOOHOCTSIMH U
NCUXO(PU3NYECKUMU BO3MOKHOCTSIMU;

- IPEAOCTaBICHUS BO3MOYKHOCTH OPUCYTCTBUSL Ha 3aHATHAX W
IPOMEXYTOUYHOM aTTeCTallMM ThIOTOPA, OKa3bIBAIOLIEro OOyyaroleMycs
HEO0OXOIUMYIO MTOMOIIIb;

- oOecrieueHus anbTEpPHATUBHBIMU (OpPMATAMHM ME€YATHBIX MaTEpPHAIIOB
(kpynHbIM WpUPT Uau ayauodaiiniel, KeaTblid GOH U T.J.); HATJIAIHBIMU U
IUAAKTUYECKUMH MaTepualamMu.

5.2 UudopmanuonHoe odecrieueHre 00ydeHust

[lepeuenb peKOMEHIyeMbIX yueOHbIX U31anuii, UHTepHeT-pecypcos,

JIOITOJTHUTEIIBHOM JIUTEPATYPhI

OCHOBHbBIC HCTOYHUKH:

1.

2.

banmvakos, M.1. Maremaruka: yue6nuk / M. bammmakos. — M.: Kuaopyc, 2019. —
328 c. - TekcT: HENOCPEICTBEHHBIN.

Hanasia, A. A. Maremaruka : yaeonuk / A.A. anasa. — 3-e U3z, ucrp. u 101, —
Mocka : MH®OPA-M, 2022. — 544 c¢. — (Cpemnee npodecCHOHAIBHOE
obpaszoBanue). - ISBN 978-5-16-012592-3. - Tekcr : snekrponssiii. - URL:
https://znanium.com/catalog/product/1891827 (mara oOparernus: 01.03.2021). —
Pexxum nocryma: 1o noamnmcke.

JlonoJIHUTe IbHbIE HCTOYHUKU:
1. [lunoga, JI. 1. Marematuka : yue0.nmocodue / JL.W. HTunosa, A.E. [1unos. —

Mockga : UH®PA-M, 2019. — 238 ¢. — (Cpeanee npodeccroHaIbHOS
obpazoBanue). - ISBN 978-5-16-107059-8. - Tekct : anekrponssIit. - URL.:
https://new.znanium.com/catalog/product/990024 (nata oopamienus: 05.03.2021).
Anumos III.A. Anrebpa u Hauana maTeMaTudeckoro ananuza. 10-11 kmacchr:
yueOnuk / II.A. AmumoB. — M.: IlpocBemenue, 2017. — 256 c. — TekcrT:
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HEMOCPEACTBEHHBIN  (U30anue noo20mMoeieHo ¢ Y4emom o0coOeHHocmel
gocnpusimusi Oemetl ¢ HapyuleHusl 3peHus)
3. Aranacsn JI.C. T'eometpus. 10-11 knaccel: yueOHuk / JI.C. AtanacsH. — M.:

[TIpocBemenne, 2017. — 207 c. — Tekcr: HEMOCPEACTBEHHBIH (u30anue
NO020MOBIEHO C Y4emomM O0COOEeHHOCmelU 8OCNpuaAmus 0emel ¢ HapyuleHus
3peHust)

5.3 KagpoBoe obecnieuenme

Peanmzanust paboueit mporpamMmbl ydeOHOro mpenmera «MaremaTuKay
obecrieunBaeTCs MeJarornyecCKuMy paboTHUKaMU 00pa30BaTelIbHONW OpraHu3aluy,
a TakKe JHUIaMU, TIPUBJIEKAEMbIMU K peau3aiiuu o0pa3oBaTeIbHON MpOorpaMMbl
Ha YCJIOBHUAX TPaXIaHCKO-IIPAaBOBOIO JIOTOBOpa, B TOM YHCJIE U3 YHCIIA
pyKoBomuTeNlek W paOOTHUKOB OpraHW3alluid, HaIpaBiICHUE ACATCIHHOCTH
KOTOPBIX COOTBETCTBYET MPEIOAaBAEMOMY MPEIMETY.

Briciiee npodeccuonanprHoe 00pa3zoBaHue WK cpeaHee MpodheCcCUOHAIBHOE
oOpa3oBaHue IO HAIPaBJICHHUIO MOATOTOBKH «O0pa3oBaHUE W MEAaroruka WA B
00J1acTH, COOTBETCTBYIOIICH IIperojaBacMoOMy MpeaMeTy, 0e3 MNpeIbsBICHUS
TpeOOBaHUM K CTaxy paboOTHI MO0 BhIcIIee MpodeccrnoHaabHOe 00pa3oBaHUE UITH
cpeaHee nmpodeccHoHaIbHOE 00pa3oBaHue U JOMOJHUTEIbHOE PodeccHoHaIbHOe
oOpa3oBaHHE IO HAMPABICHUIO JCITCIBHOCTA B 00pa30BaTEIHLHOM YUPEKICHHUH
0e3 mpebsABICHUs TPEOOBAHUM K CTaXy padOThI.

Ilegarornueckue pabOTHUKH, MIPUBJICKaCMbIE K peanu3anuu
oOpaszoBaTeIbpHON POTPaMMBI, JTOJIKHBI MOJTy4aTh JIOTIOJIHUTEIIFHOE
npodeccHoHaIbHOE 00pa30BaHUE IO MPOrpaMMaM IOBHIIIICHNE KBATU(UKAIIUA HE
pexe 1 paza B 3 roga Cc yderoM paclIMpEHUS CIEKTpa MNpodeccHoHaIbHBIX
KOMIICTCHIIHUI.
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6 KOHTPOJIb U OHEHKA OCBOEHUA YYEBHOI'O
HPEIMETA «MATEMATHUKA»

KoHTpons # oOlEHKa pe3yJdbTaTOB OCBOCHHUS Y4YEOHOW JUCHUILIMHBI
OCYUIIECTBJISICTCS. TPENojaBaTeiieM B TMPOIECCe TMPOBEICHUS MPAKTUYECKHUX
3aHATHI, YCTHOTO M NHCBMEHHOTO OINPOCOB; AyJUTOPHBIX M BHEAYAUTOPHBIX
CaMOCTOATENbHBIX PabOT , KOHTPOJBHBIX padoOT, TECTUPOBAHUS, a TaK¥kKe
BEITIOJIHCHUS ~ OOYYAalOMMMUCS ~ WHIUBHUIYAJIBHBIX  3aJaHUi,  MPOCKTOB,
UCCIIEIOBAaHUM, Y4acTHs B KOHKYpCax, OJIMMITHA IaX.

Jns oOyuarommxcst ”HBaNUI0B U odyyaromuxcs ¢ OB3 dopMbl Tekylero
KOHTPOJIS M TPOMEKYTOYHOM aTTeCTalldd yCTAaHABIIMBAIOTCS C  Y4ETOM
WHJUBUAYAIbHBIX TCUXO(PU3UYECKUX OCOOCHHOCTEM (YyCTHO, MNHCHBMEHHO Ha
Oymare, TMCbMEHHO Ha KOMITbIOTEpE, B (pOpMe TECTUPOBAHUS, KPYIHBIA IIPUPT,;
aynuodaiiiasl T.11.). IIpu 3TOM TeKyIuii KOHTPOJIb YCIIEBAEMOCTH MMEET OOJIBIIIOE
3HAQYCHUE, TIOCKOJBKY TIO3BOJIIET CBOCBPEMEHHO  BBISBUTH  BO3MOJKHBIC
3aTpyJHEHUs] W OTCTaBaHHWE B OOYUYCHMH W BHECTH KOPPEKTHUBBI B YUYCOHYIO
JIESITeIIbHOCTb.

[Ipy HEOOXOIUMOCTH MPEIyCMATPUBACTCS YBEIMUYCHHE BPEMEHHM Ha
MOATOTOBKY, HAJIMYHME TEpPEphIBa, a TaKKe MPEIOCTaBICHUE TOMOJHUTEIHLHOTO
BpEMEHU IS OTBETa; NPHCYTCTBHE IIeJarora-ThloTopa JUIS  OKa3aHUs
HEOOXOIMMOM ITOMOIITH.

Pe3ynbrarel 00yueHus @DopMBbI U METOIbI KOHTPOJISL U OLIEHKH PE3yJIbTaTOB 00y4eHUs

Jl4 YcTHBIN 1 TMCbMEHHBIN onpoc. BBoiHas mpoBepouHas padora.
CamocrosTenbHas pabota. TectupoBaHue.

DKCnepTHOE HaOII0/IeHHe 32 y4eOHO-TI03HABATEIbHON U
MPAKTUYECKON JAESITENFHOCTHIO 00YJArOIIUXCS; OLIEHKA pe3yNbTaTa.
OreHka mpernojiaBaTesieM BhITIOJHEHUS 3aJaHIui CaMOCTOATEIbHON
Y UHBIX BUJIOB PabOT 00YyJarOIIuXCsl.

AHanu3 1 olleHKa IpernoaaBareneM pediekcui, CaMOOLIEHKH
y4eOHOU JAesITebHOCTH CTYIEHTOB.

JI5 VYcraslii onpoc. CamocTrosaTenbHas padoTa (IPOeKTHI,
UCCIIEIOBaHMs, CUCTEMATH3alMsl MaTepualia B BUJie pedepaTos,
MIpe3eHTAalHii, TOJr0TOBKA JI0KJIa10B, co0OIIeHni ). BHeypouHbie
MEpPOMPUATHS (KOHKYPCHI, CEMUHAPHI U JIp.)

AHanu3 U OleHKa IpernoiaBaTeneM peduieKCuu, CaMOOIICHKH
y4eOHOH J1eTETbHOCTH CTYJICHTOB.

Ja7 VYerHbii onpoc. Tectuposanue.
[IpakTrueckas padota. CaMocTosiTeNlbHas paboTa. JK3aMeH.
Brictynuienne ¢ noknagamu. Onumnuazasl (MHbIE KOHKYPCHI)
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DKCnepTHOE HaOII0/IeHNE 32 YIeOHO-TI03HABATEIbHON U
MPAKTUIECKON JCSITELHOCTHIO 00YJIArOIINXCsl; AHAIHU3 U OI[EHKA
npernoiaBaTesieM pedeKCuu, CaMOOIICHKH YU4eOHOM NesITeTbHOCTH
CTY/ICHTOB, BBITIOJIHEHHSI PA3IMYHOTO BUIa PadOT.

JI9

Yerubii onpoc. Tectuposanue.

[IpakTuueckas pabora. CamocrositesibHas paboTa. DK3aMeH.
DKcnepTHOE HAOIIOIeHUE 32 Y4eOHO-TT03HABATEILHOM 1
MIPAKTUYECKON JAESITebHOCTHIO 00YYarOIIUXCS;

OLICHKA IIPENOAABATENIEM BBINIOJIHEHUS 3aJaHUI CAMOCTOSITEIbHON
Y UHBIX BUJIOB paloT.

J10

CamocrosrenbHas padora. [Ipaktuueckas padora. Dopymsl.
Konkypcsl. MHaMBHya IbHBIE IPOEKTHI.

OreHka mpernoaBaTesieM BhITOIHEHUS 3aJaHI CaMOCTOSATEIbHOM
paloThI (M3yueHHe, KOHCIIEKTUPOBaHKE, peepupoBaHue,
aHHOTHPOBaHUE, paboTa HaJl UCCIIETOBAaHUEM, IPOCKTOM);
DKcrepTHOE HabI0AeHUE 3a yUeOHO-T103HAaBaTEeIbHON U
MIPaKTUYECKON AESITEIbHOCThIO 00YYaIOIINXCs; OLIEHKA
[IperoiaBaTeseM U/UiIu HHBIMU KOMITETEHTHBIMU JINLIAMU
(HampuMep: dKcrepTaMu KOHKypca)

HaOnronenue, olieHKa npenoiaBaTeseM BhIIOIHEHUS
MIPaKTUYECKOT0 3a/1aHus;

OneHka mpernoiaBaTeneM 000CHOBaHMS 00yYarOIIMMCs
COOCTBEHHOH JEATCILHOCTH;

AHanu3 U OlleHKa NpernoiaBaTeneM peduieKCuu, CaMOOLICHKH
y4eOHOM e TEIbHOCTH CTY/IEHTOB.

J13

WNuauBuayanbHbIE TPOEKTHI.

[IpakTuyeckas padora. TecTupoBaHue.

CamocrositenpHas padora.

HabmtoneHue, orieHka mpernoiaBaTeseM BBIIOIHEHUS
MPaKTUYECKOI0 3aJIaHus. 3aIluTa IPOEKTa.

AHanu3 u OlleHKa NpernoiaBaTeneM peduieKCuu, CaMOOIICHKH
y4eOHOM e TEIbHOCTH CTY/IEHTOB.

Onenka mpernoaBaTeneM (MM UHBIMU KOMIETEHTHBIMU JIUI[AMHU)
CaMOCTOSTENIbHON paboThl, 000CHOBaHUSI COOCTBEHHOM
JEATEIBHOCTH

CaMooIeHKaA.

M1

OkcnepTHoe HabmoneHue. OleHKa npenoaBaTesneM (MM HUHBIMU
KOMIIETEHTHBIMU JINLIAMH ) Y4aCTUSI B KOJUIEKTUBHBIX ITPOEKTAX.
AHanu3 1 olleHKa IpernoaaBareneM pediekcui, CaMOOLIEHKH
COBMECTHOHM Yy4eOHOH 1 BHEYPOUHOH JEATEIIbHOCTU CTY/IEHTOB.
B3anmoonenka. CamooneHka

KomiektuBHble, rpynnoBsle IpoeKThl. KoMaHaHbIE KOHKYPCHI.
CamocTosiTenbHas U pakTH4eckasi padboTa s TpyII
o0yJaromuxcs.

M2

[Ipaktuyeckas pabora. CamocTosTeNnbHas paboTa

Baeypounble MeponpusaTus.

Habmtonenue. AHanu3 U OLEHKA MPeroAaBaTesieM (U/ Ui HUHBIMU
KOMIIETEHTHBIMH JIMIIAMH) YYaCTHUsl B MEPONIPUATHSX, BHIITIOTHEHUS
MPAKTUYECKUX M UCCIICAOBATEILCKUX PadoT.
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AHanuM3 ¥ OlleHKa MperoaaBaTeieM pedIeKcuu, CaMOOIICHKH
JESTEIbHOCTH CTYJACHTOB B JAHHOM HANpPaBJICHUH.

M3

CamocrositenbHas pabora. [Ipaktiueckas padora. KoHkypchl u
OJIMMIINABI (B TOM YKCJIE UHTEPAKTUBHBIE, OH-JIAIH U T.I1.)
OrieHka mperno/iaBaresieM KOHCIIEKTOB;

HabmnroneHue, orieHKa Mperno1aBaTesieM BhIIOIHCHUS 33 JaHH;
Orenka npernogaBaresieM (MM HHBIMU KOMITIETCHTHBIMH JIUI[AMU )
CaMOCTOSITENILHOM paboThl, 000CHOBaHUS COOCTBEHHOMN
JeATEILHOCTH, pa3paboTku MaTepuanoB. CaMOOIICHKA.

M4

[Ipaktrueckue 3ansatus. [ pynmnoBbie/kouieKTHBHBIE KoMaHTHBIE
MEpOINPHUATHS, KOHKYPCHI. Y CTHBIN OIIPOC.

DKcnepTHOE HaOItoIeHne. AHAIM3 U OIICHKA MTPEro/1aBaTesieM
(W/vIM MTHBIMHA KOMTICTCHTHBIMH JIMI[AMH ) YIaCTHsI B KOMaH/IHON
JIeSITEIILHOCTH.

AHanu3 ¥ OlleHKa MperoaaBaTesieM pediekcuu, caMoOIeHKI
y4eOHOM e TeNbHOCTH CTY/IEHTOB, YMEHHs padoTaTh B KOMaH/IE.
CaMoOoOIICHKa.

B3aumoonenka.

M5

WupuBuayansHbie mpoekTsl [IpakTudeckas padora

KontponbHas pabora CamocTosTenbHas paboTta

YcerHbiii onpoc. KOHKYpChI M HHBIE MEPOTIPUATHS. (B TOM YHUCIIE
UHTEepaKTUBHbIE, OH-JAH U JIp.)

DKkcrnepTHOE HAOII0ICHUE, aHATTU3 U OIICHKa  y4e0HO-
[I03HABATEJILHON U IPAKTUYECKON JESTEIbHOCTH,
HCCIIE0BATENIbCKOM IeITeTbHOCTH 00yJaronuxcs. AHaJIN3 U
OLIEHKa MPENoIaBaTeNIeM IPUMEHEHHS] TPUKIIAIHBIX IPOrpaMM
00yyaroIMMUCS TPU BBIIOIHEHUH Pa3iNyuHbIX 3a1aHuil. OueHka
IIPETIOaBaTENEM BBIIIOJIHEHHSI CTYIEHTOM MYJIBTUMEIUITHBIX
MIPOJYKTOB;

Onenka mpernojaBaTeneM (WIM MHBIMH KOMIETEHTHBIMH JIMIIAMH)
CaMOCTOSTEIIbHON paboTHI, 000CHOBaHUSA coOCTBEHHOM
nesrenbHOcTH. HalOmtoneHuwe, aHanu3 UM OIIEGHKAa BbIOOpa U
3¢ (HEeKTUBHOCTH BBIOOpA CTYIEHTOM METOJIOB pELIeHUs 3a/aay, uX
BapUaTUBHOCTH U 11€J1eCO00PA3HOCTH.

CamoolieHKa.

M6

CamocTosTenbHas paborTa. BricTynnenus c
JIOKJIalaMu/coo0eHnsIMU.  TeopeTndeckuii  KOHTpOJIb  (0mpoc)
[IpakTuueckas pabora.

OkcrnepTHOe HabIOAeHUE 32 MH(OPMAIIMOHHO-TIO3HABATEIILHON U
HpaKTI/I‘IeCKOI\/II JACATCIIbHOCTBIO 06yqa}0u114xc;1, BBIIIOJTHEHUA
3aJJaHUI CaMOCTOSTENIbHOU paboThl (M3y4eHHe, KOHCIIEKTUPOBAaHHUE,
pedepupoBanue); Onenka. CamoorieHKa.

AHanu3 U OlIEHKA BBITIOJIHEHUS 33/1aHU CaMOCTOSITEIbHON paboThI
(TBOpUYECKHX 3aJJaHUil, HCCIIEeIOBATENbCKUX padoT)

M7

[IpakTuueckas pabota

KonTposnbHas padota. YcTHbIi onpoc. Dk3aMeH. [IpoeKTsl.
OreHka mpernoaaBaTeneM BBITOJHEHUS 3aJaHUil cCaMOCTOSATETHbHON
paboThl (M3y4eHHE, KOHCTICKTUPOBaHUE, peepupoBanue,
aHHOTUpoOBaHKE); OLIEHKA YCTHBIX OTBETOB. AHAJIU3 U OLIEHKA
npenojaBaTesieM pedaekcun, CaMOOIIeHKH y4eOHOM 1eaTeIbHOCTH
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CTYJICHTOB KOMMYHHUKATUBHBIX YUeOHBIX aeicTBU CaMOOIICHKa.
B3anmooneHnka.

M3

[IpakTuyeckas pabora. KonTponbHas paboTa.

Ycrasiii onpoc. Co0p, 00001IeHNE U CUCTEMaTH3alKs MaTepHraia B
BH/JIC NTPE3CHTAIIHNH, COOOIIEHNH. DK3aMeH.

DKcnepTHOE HAOI0IeHUE 32 Y4eOHO-TT03HABATEILHOU U
MPAKTHUYECKOHN JICATEIILHOCTHIO 00YJaIONIUXCsI; OLIEHKA Pe3yJIbTara.
CamooreHka.

OLICHKA TPETo/IaBaTesIeM BIITOJHEHHS 3aJaHHI CAMOCTOSTEIILHON
paboThL.

AHanu3 1 OlleHKa MperoiaBaTesieM pedIIeKCuu, CaMOOIICHKH
y4eOHOU JAesITeTbHOCTH CTYICHTOB.

CaMooIIeHKA.

M9

[IpakTuueckas pabora KonrposbHas pabota

Yerusiit onpoc. CamocrositenbHas padora. TectupoBanue.
DKcrnepTHOE HAOII0ICHUE,

OrmeHka nperno/iaBaTesieM Mo3HaBaTeIbHBIX 1 KOMMYHUKAaTHBHBIX
y4eOHBIX JICHCTBUH.

Camoonenka. Bzanmoorieska.
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JIUCT NBSMEHEHU 1 JOIIOJIHEHU,
BHECEHHBIX B PABOYYIO IPOTPAMMY

No HU3MCHCHUA, J1aTa BHCCCHUA U3MCHCHU A, No CTpaHHIlbl C U'SMCHCHUCM,

bbLJIO

CTAJIO

OcHoBaHUe:

HOIIHI/ICB JHN1a BHCCIICTO N3MCHCHMUA
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