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- ®enepanbHoro 3akona ot 29.12.2012 Ne273-d3 «06 obpasosanuu B PO»

- DefepanbHOro rocy1apeTBEHHOro 06pPa3oBATEILHOTO CTaHjaapTa cpeanero oduero
obpasosanus (yB. [Ipukazom MunoGpuayku Pocenn ot 17.05.2012r. Ne413);
- DefiepanbHOro rocy1apCTBEHHOro 06Pa30BATENBHOIO CTaHJapTa CpeaHero
npodeccHonabHOro 0GpazoBannsa 1o cneyuarshocmu; 23.02.04 Texuuueckas IKCILTyaTauus
NOABLEMHO — TPAHCTIOPTHBIX, CTPOHTENIBHBIX, JOPOKHBIX MAIIHH H 06OPYAOBAHHS (o orpacnsm)
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OPraHH3aUMH  MPHMCHCHHA COBPEMEHHBIX METOAMK M MpPOrpaMM NpenojaBaHus o
061eobpa3oBaTe/IbHBIM AHCLMIUIMHAM B CHCTEME CpeaHero npo)ecCHOHANBHOro 06pasoBanus,
YUUTBIBAIOLIMX 00pa3oBartebHble NOTPEGHOCTH 0BYHaIOIHXCH o0pa3oBaTe/ibHbIX OpraHH3aluii,
PEATH3YIOUHX NPOrpaMMbl CPEHEro NPodecCHOHATLHOTO 06pPa3OBaHHS;

[lonoxenus o  paspaGorke  paGoumx nporpaMM  y4yeOHBIX  AMCUHIUIHH
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['BITOY Pecny6nuxkn Mapwuit D «ABTOZIOPOIKHBIH TEXHHKYMY,
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HOACHUTEJBHASA 3AIIMCKA

1.1 Hennb n 3a1a4M NPpOrpaMMsbl y4eOHOI0 NpeaMeTa

[Iporpamma  yueOHOro mpeamera OIln.06 MaremaTuka  sBIAETCS  YacThIO
o0mreo0pa3oBareapHOro MUKIAa 00pazoBaTenbHON mporpamMmbl CITO - mporpaMMbl TOATOTOBKH
KBJIM(ULIMPOBAHHBIX PA0OUYUX, CIYKALIUX MO CHEIHAIBHOCTH CPEIHEro npogeCcCHOHaIbHOIO
00pa3zoBaHus:

23.02.04 TexuHuuyeckasi JKCIUIyaTaUWsi NOAbEMHO — TPAHCHOPTHBIX, CTPOMTEJbHBIX,
JAOPOKHBIX MAIIMH W ofopyaoBaHusi (MO OTPACIASIM) TEXHOJIOTUYECKOTO MPOQPUIIS
poeCCHOHAIBHOTO 00pa30BaHUsI.

B coorBerctBuum ¢ TtpeOoBaHusmu DenepanpHoro 3akona "OO oOpa3oBaHWHM B

Poccuiickoit Pepepanun’, ®I'OC COO, ri1aBHOW WeJbK MaTEeMaTHYECKOTO OO0pa3oBaHUs
SIBJISICTCSL:
- O3HAaKOMHUTh C OCHOBOIIOJIATAIOIIMMHM MaTEMaTHUYECKUMU TMOHATUSIMH U  (aKTaMu,
00ecreYnBarOIIMMHA YPOBEHb MAaTEMAaTUYCCKUX 3HAHUA U YMEHUU ISl OBJIAACHHS (PyHIAMEHTOM
CHEIHAIbHBIX JUCIUILTNH.

OcHnoeénbimu 3ad0auamu peanuzaluu mporpamMmel  yueOHoro mpeamera OIlm.06

Marematuka (yriayOJeHHBIH YPOBEHb) SBISIFOTCS:

- (bOpMI/IpOBaHI/Ie HpCI[CTaBJIeHI/Iﬁ 0 MAaTCMAaTUKE KaK YHUBCPCAJIBbHOM SA3BIKEC HAYKHU, CPECACTBEC
MOJCIUPOBAHUS SIBJICHUH U IIponeCCoB, 00 HnaCAX U METOAAaX MaTCMATUKU,

- pa3BUTHE JIOTUYECKOI'O MBILIUIEHUS, MPOCTPAHCTBEHHOIO BOOOpPAXEHHUs, ANTOPUTMUYECKON
KyJbTYpbl, KPUTHYHOCTH  MBIIUICHHS HA  YpOBHEe, HeoOXoaumMoMm s Oyaymei
npodecCHOHATBLHOM 1eATeNbHOCTH, Ul POI0JIKEHUsT 00pa30BaHUs U caMOOOpa30BaHMS;

- OBJIaJICHHME MaTeMaTMYeCKUMHU 3HAHUSIMU U YMEHUSIMH, HEOOXOJIMMBIMH B TOBCEIHEBHOU
KHU3HH, JUISI M3YYEHUS CMEKHBIX €CTECTBEHHO-HAYYHBIX IMCLUIUIMH Ha 0a30BOM YpOBHE H
JUCLUIUINH TpOo(EeCCHOHATBHOrO 1MKJIA, A TOoJydyeHUs oOpa3oBaHHMs B 00JacTsAX, He
TpeOyIOUNX yriyOJIeHHOW MaTeMaTHUeCKOH MOJIrOTOBKH;

- BOCIIUTAaHHE CPEACTBAMH MAaTeMaTHUKU KYJIbTYpbl JMYHOCTH, MOHMMAaHUA 3HAYUMOCTHU
MaTeMaTUKH JJii HAyYHO-TEXHHUYECKOTO MpOrpecca, OTHOIIECHUS K MaTeMaTHKe KaK K 4YacTu
o0IIeuesIoBeUeCKOll KyNbTypbl 4Yepe3 3HAKOMCTBO C HCTOpUEH pa3BUTHUS MaTeMaTHKH,
DBOJIIOIINEH MaTeMaTHUIECKUX HIICH.

1.2 Mecto npeaMeTra B y4eOHOM IJ1aHe 00111e00pa30BaTe/IbHBIX OPraHu3aluii

VYueOHBIN TTpeAMET SBJISCTCS JUCIUILIMHON 00111e00pa30BaTeIbHOTO Yy4eOHOTO ITUKIIA B
COOTBETCTBUH C TEXHOJIOTHUECKUM MpoduiieM npohecCuoHaTBbHOT0 00pa30BaHMsL.

VY4eOHblii mpeamer otHocuTcs K mnpeamerHo obmactu PI'OC cpennero obuiero
oOpa3oBanus «OO0IIECTBEHHBIE HAYKW» U3 00s13aTENBHBIX MTPEIMETHBIX 00IacTel.

YpoBeHb ocBoeHHs yueOHOro mpenMera B cooTBeTcTBUM ¢ PI'OC cpemnero obmiero
oOpa3oBaHus 6a30BbI.

Conepxanne ydeOHOTO TmpenMera MaTeMaTHKa OPHEHTUPOBAHO Ha OCO3HAHHE
CTyJIeHTaMH 0a30BBIX HAIIMOHATBHBIX IIEHHOCTEH POCCHICKOro o0mecTBa, (GopMupoBaHue
POCCHUICKON Tpa)KJaHCKOMW HMIAEHTUYHOCTH, BOCIHTaHWE TpakJaHWHA Poccuu, CO3HAIOEro
O0BEKTHBHYI0O HEOOXOIMMOCTh BBICTpaWBaHHUS COOCTBEHHOW 0Opa30BATENBHOW TpPaeKTOPHH,
HETPEPHIBHOTO MPO(ECCHOHATBHOTO POCTA.



1.3 O0bem yueOHOTro mpeaMeTa U BUAbI Y4eOHOI padoThl

Bun yueOHo# padoThI Oovem
yacoe
O01beM 00pa3oBaTeIbHON HATPY3KHU 234
Bcero yueOHbIX 3aHATHI 228
B TOM YHUCJIE:
TEOPETHYECKOE 00yUeHNe 142
MPAKTUYECKHUE 3aHATHS 86
CamocrosiTenpHas padbora 6
[ToaroTroBka BBICTYIUICHUH IO 3aJaHHBIM TeMaM, OKJIAaI0B, pedepaTos, 3cce,
WHJIMBUIyAILHOTO MTPOEKTA C UCTIOIH30BAHNEM HH()OPMAIIMOHHBIX TEXHOJIOTHIMA
Htorosas arrecranus B popme dK3aMeHa




. INIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS YYEBHOI'O INIPEJIMETA OIIn.06
MareMaTHnka

2.1 JInYyHOCTHBIE pe3yabTaThl:

- POCCUMCKYIO TPaXTaHCKYIO UJIEHTUYHOCTh, NaTPUOTU3M, YBAKEHHE K CBOEMY HapOJly, YyBCTBa
OTBETCTBEHHOCTH mnepen PoauHo#, ropaocTtd 3a cBOM Kpaid, cBowo PoauHy, mnpomnuioe u
HACTOsIIIIee MHOTOHAIMOHAIBHOTO Hapoja Poccum, yBakeHHE TOCYIAapCTBEHHBIX CHMBOJIOB
(rep0, (har, rUMH);

- TPaXIAHCKYIO TMO3UIMI0O KaK aKTUBHOTO M OTBETCTBEHHOI'O 4JE€Ha POCCHUHCKOTO O0OIIecTBa,
OCO3HAIOIIETO CBOM KOHCTUTYIMOHHBIE IpaBa U OOS3aHHOCTH, YBAXKAIOIIETO 3aKOH H
MPaBOIMOPAIOK,  OOJAJaloIero  YyBCTBOM  COOCTBEHHOIO  JIOCTOMHCTBA,  OCO3HAHHO
MPUHUMAIOIIETO TPAJUIUOHHBIE HAIlMOHAJbHbIE M OOIIEYEIIOBEYECKUE T'YMaHHUCTUYECKUE U
JEMOKpaTUYeCKHe IIEHHOCTH;

- chOpMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHSI
HAayKd M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JMAJIOTE KYJIBTYP, @ TaKXKe Pa3IMYHBIX
¢dopM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHKUE CBOETO MECTA B MOJIUKYIHTYPHOM MHUPE;

- c(OpPMHUPOBAHHOCTH OCHOB CaMOPa3BHTHUS M CaMOBOCIIUTAaHWUS B COOTBETCTBUU C
o0IIeYesIOBeUeCKUMU I[IEHHOCTSIMU W HJIealaMHU TPaKJAHCKOTO OOIIEeCTBa; TOTOBHOCTH U
CIIOCOOHOCTH K CAaMOCTOSITENIbHOM, TBOPUYECKOM U OTBETCTBEHHOMN AESITENTbHOCTH;

- HPaBCTBEHHOE CO3HAHME U MTOBE/ICHNE HA OCHOBE YCBOECHMSI 00II€UEIOBEYECKUX [IEHHOCTEH;

- TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YHCIIE CaMOOOPa30BaHMIO, HA MIPOTKECHUH
BCEW JKM3HU; CO3HATEIBbHOE OTHOUICHHWE K HENPEpPHIBHOMY OOpa30BaHUI0 KaK YCIOBHIO
yCIEeNHOM npodeccuoHalbHON 1 00IIECTBEHHOM AesITeNbHOCTH;

- 3CTETUYECKOE OTHOIICHHWE K MUPY, BKIIOYas ICTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOLICHHIA;

- OCO3HaHHBIK BBIOOp Oyayiiel mnpodeccud W BO3MOXKHOCTEH peau3alii COOCTBEHHBIX
JKU3HEHHBIX TUIaHOB; OTHOIIEHHWE K NPOdEeCCHOHATbHOU MJEeSITeNbHOCTH KaK BO3MOXKHOCTHU
y4acTusi B PpEHICHWW JUYHBIX, OOINECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIIMOHATBHBIX
npobiuewm;

2.2 MeTtanpeaMeTHbIe Pe3yJIbTAThI:

- YMEHHUE CaMOCTOSITENIbHO ONPEAEIATh LEIH AATEIbHOCTH U COCTABIIATH IIJIaHbl JESTEIbHOCTH;
CaMOCTOSITEJIBHO ~ OCYILLECTBJISATh, KOHTPOJIMPOBaTb M  KOPPEKTHPOBATh  JIEATEIBHOCTH;
MCIIOJIb30BaTh BCE BO3MOXKHBIE PECYpCHI JUIsl IOCTHIKEHUS MTOCTABJIEHHBIX IIeJIel U peaan3aluu
IUIAaHOB JIESTEILHOCTH; BEIOUPATh YCHEIIHbIE CTPATETHH B PA3JINYHBIX CUTYAlUsX;

- yYMEHUE MpPOAYKTHUBHO OOIIAaTbCcd M B3aMMOJEWCTBOBAaTH B IPOIECCE COBMECTHOM
NEeSITeIbHOCTH, YYUTBIBATh MO3MLMU JAPYIMX YYAaCTHHUKOB JEATEIBHOCTH, 3(P(PEKTUBHO
paspemiaTh KOH(IUKTHI;

- BIIQJICHUE HAaBBIKAMH II03HABATENbHOW, Yy4eOHO-MCCIIEOBATENbCKOM M MPOEKTHOM
NEeSTeIbHOCTH, HaBBIKAMU  pa3pellieHuss MpoOsieM; CIOoCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIBHOMY ITOMCKY METOJOB PEIICHUs NMPaKTUYECKUX 3a/lay, IPUMEHEHUIO PAa3IMYHBIX
METOJIOB MO3HAHNUS;

- TOTOBHOCTb U CIHOCOOHOCTH K CaMOCTOSITENIbHOM MH(OpPMaIMOHHO-TT03HABATEIbHON
NeSITebHOCTH, BKJIIOYAsh YMEHHE OPHUEHTHPOBATHCS B PA3IUMYHBIX MCTOYHHMKAX HMH(OpMAIH,
KPUTHYECKH OIIEHMBAThb W MHTEPIPETUPOBATH MHGOPMAIUIO, MOJIYYaeMYI0 M3 Pa3IUnYHBIX
HCTOYHUKOB;

- BJIQJICHHE S3BIKOBBIMHU CPEJCTBAMH: YMEHHUE SICHO, JJOTMYHO M TOYHO H3JaraTh CBOIO TOYKY
3pEHUs, UCIOJIb30BaTh a/IEKBATHBIE SI3bIKOBBIE CPEJICTBA;



- BJIaJICHUE HABBIKAMH MO3HABATEIbHON pedIeKCHM Kak OCO3HAHHUS COBEPIIACMBIX NEHCTBUN U
MBICIIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, IPAHUL] CBOETO 3HAHMS U HE3HAHMS,
HOBBIX [T03HABATEJIbHBIX 33]1a4 U CPEICTB I UX JOCTHKCHHUS,;

- LeJEeYCTPEMIIEHHOCTh B IOMCKAaX W IMPHUHATUM PELIEHUH, COOOpa3UTEeNbHOCTh U MHTYULUS,
Pa3sBUTOCTh MPOCTPAHCTBEHHBIX MPEJCTABICHUN; CIIOCOOHOCTh BOCIPUHHMMATH KpacoTy H
FapMOHMIO MUpa.

2.2.1. PeryasiTHBHBbIE YHUBEPCAJIbHbIE YUeOHbI€ /1eiicTBUSA

- CaMOCTOSITEIILHO ONpPEICIATh IENU, 3a7aBaTh MapaMeTpbl U KPUTEPHH, 1O KOTOPHIM MOXHO
OTIPECIUTh, YTO LIEeTh JOCTUTHYTA;

- OILICHUBATh BO3MOXKHBIC IOCICICTBUS JOCTH)KECHUS ITOCTABJICHHOW IIENIU B JCATEIBHOCTH,
COOCTBEHHOW JKU3HH W JKU3HH OKPYKAIOIIUX JIFOJIEH, OCHOBBIBASICH HA COOOPAKCHUSIX dTUKU U
MopaJy;

- CcTaBUTh W (OPMYIUPOBATh COOCTBEHHBIC 3aJadyd B OOpa30BaTENbHOW MAESATETBHOCTH H
YKU3HCHHBIX CHTYallUsX;

- OIICHHMBATh PECYPCHI, B TOM YHCIIC BpEMs U JIPyrue HeMaTepuaibHbIe pEeCypChl, HEOOXOIUMBIC
JUTSL JOCTHOKEHHMSI TOCTABJICHHOM 11CITH;

- BBIOWpaTh TYTh JOCTH)KCHHS LEJIH, IUIAHUPOBATh pEIICHWE TIOCTaBJICHHBIX 3aJ1ad,
ONTUMU3UPYSI MATEpUAIIbHBIC U HEMATepUAIIbHBIC 3aTPAThI;

- OopraHu3oBbBaTh A((EKTHBHBIA IMOUCK PECYpPCOB, HEOOXOJMMBIX JIJISI  JOCTHKCHHS
MIOCTAaBJICHHOU 11EITH;

- COTIOCTABJIATh MOJYYSHHBIN PE3yIbTaT ACATEILHOCTH C IIOCTABIICHHOH 3apaHee IeIbIO.

2.2.2 Tlo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIe el cTBUSA

- UCKaTb U HAaXOAUTh OOOOILIEHHbIE CHOCOOBI PEIIeHUs 3a7ay, B TOM YHCIE, OCYLIECTBIATh
pa3BepHyThIi HMH()OPMAIMOHHBIH TOWCK W CTaBUTh HA €ro OCHOBE HOBBIE (ydeOHbIE H
MIO3HABATENILHBIC) 3a/1a4H;

- KpUTUYECKH OLIEHUBATh U MHTEPIPETUPOBATh HH(OPMALINIO C PA3HBIX MO3ULUI, pacliO3HABATh
U (QUKCUPOBATH NPOTUBOPEUHS B UHPOPMALIMOHHBIX UCTOUHUKAX;

- HCIOJB30BaTh PA3JIMYHBIE MOJIEIBHO-CXEMATUYECKUE CpPEICTBA Ui IPEACTABICHUS
CYLIECTBCHHBIX CBA3€M M OTHOLIEHWH, a TaKkKe I[POTUBOPEYMM, BBIABIECHHBIX B
MH(OPMALIMOHHBIX HCTOYHUKAX;

- HaxOJWTb U IPUBOAUTH KPUTHUUYECKUE APIYMEHTHI B OTHOLICHUW ACUCTBUU WU CYXKICHUU
JIPYroro; CHOKOMHO M pPa3yMHO OTHOCUTbCA K KPUTHYECKMM 3aMEYAaHHMSIM B OTHOLICHUU
COOCTBEHHOTO CYX/IEHUs, pACCMaTPUBATh X KaK PeCypc COOCTBEHHOI'O pa3BUTHS;

- BBIXOJUTh 3a PaMKU Yy4yeOHOIrO IMpeIMeTa U OCYIIECTBISATH I€JIECHAIIPABICHHbIN MOUCK
BO3MOXHOCTEH IS IIUPOKOTO NMEPEHOCA CPEACTB U CIIOCOO0B AEHCTBUS;

- BBICTPauMBaTh MHAMBHUAYAJIbHYI0 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAsI OIPAHUYEHHUS CO
CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAaHUYCHUS;

- MEHSTh U YAEP>KMBATh PA3HBIE MO3ULMHU B TIO3HABATEIILHON JEATEIBHOCTH.

2.2.3. KoMMyHUKaTUBHbIEe YHHBepcaJbHble Y4eOHbIe JelcTBUA

- OCYUIECTBJIATH JEJIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHHKAaMH, TaK U CO B3pOCIBIMHU (Kak
BHYTpHU 00Opa30BaTeNbHONW OpraHu3ally, Tak U 3a ee MpeaesiaMu), MoAOupaTh MapTHEPOB IS
JIEJIOBOM KOMMYHUKALIUKA HCXOJS U3 COOOpa)KeHUH pe3yIbTaTUBHOCTH B3aUMOJAEHMCTBUS, a HE
JINYHBIX CUMIIATUH;

- IIpY OCYILIECTBJICHUU TPYNIIOBON pabOThI OBITh KaK PYKOBOAMUTEJIEM, TaK U YICHOM KOMaH/bI B
pasHBIX POJISIX (TeHepaTop uael, KpUTHK, UCTIOTHUTENb, BRICTYAIOIIMMA, SKCTIEPT U T.1.);

- KOOPAMHHPOBaTb U BBIIOJHATH pPabOTy B YCIOBUSAX pEAJbHOTO, BUPTYalbHOIO U
KOMOWHUPOBAaHHOTO B3aUMOJCHCTBUS;



- Pa3BEPHYTO, JIOTUYHO U TOYHO U3JIaraThb CBOK TOUYKY 3PEHMs C MCIIOJIb30BAHUEM aJCKBATHBIX
(YCTHBIX M MUCBMEHHBIX) A3BIKOBBIX CPEJICTB;

- pacno3HaBaTh KOH(MIMKTOTEHHBIE CUTYAIlMH M MPEJOTBpaIiaTh KOH(MIUKTHI A0 WX aKTUBHOU
(a3pl, BbICTpaMBaTh JAEJIOBYI0 U O0pa30BaTEIbHYIO KOMMYHHUKAIUIO, H30eras JUYHOCTHBIX
OLICHOYHBIX CYXKICHUI.

2.3 IlpeamMeTHbIe pe3yabTaThl

- c(hopMHpPOBAaHHOCTH MPEJCTABICHUNA O MAaTeMaTHKE KaK YaCTU MHUPOBOM KyJIbTYphl U MECTE
MaTEMAaTUKU B COBpCMGHHOfI OUBUJIIN3allUN, cn0c06ax ONMCAHUs SIBJICHUMN pPCaJIbHOI0 MHpa Ha
MaTE€MaTUYECKOM S3BIKE;

- cOPMUPOBAHHOCTh TPEJCTABICHUNA O MAaTEMaTHYCCKHX TMOHATUSX KaK BaKHEHUIIUX
MaTE€MaTUYECKNX MOJIEIISX, MO3BOJISIOIIMX ONKUCHIBATh U U3y4aTh PAa3HbIE MIPOLIECCH] U SBJICHHUS;
MMOHUMaHUE BO3MOXKHOCTU aKCUOMAaTHYECKOTO MMOCTPOEHUSI MATEMATUUYECKUX TEOPUI;

- BJAQJICHHE METOJAaMHU J0Ka3aTeJIbCTB M AJITOPUTMOB pELICHUS, YMEHUE HUX NPUMEHSITH,
MPOBOJUTH JIOKA3aTEJIbHBIE PACCYXKIAEHHUS B XOJI€ PEILICHUS 3a/1a4;

- BJIQJICHUE CTaHJAPTHBIMU NPUEMaMH pEUICHUS pPALMOHAIBHBIX W HUPPALUOHAIbHBIX,
MMOKAa3aTCJIbHbIX, CTCIICHHBIX, TPHUIOHOMCTPHUYCCKUX ypaBHeHI/If/'I N HCPABCHCTB, HUX CHUCTCM,;
HCIIOJIb30BaHNUE TOTOBBIX KOMIIBIOTEPHBIX POrPAMM, B TOM YHUCIE JUIsl TIOMCKA IIyTH PELICHUs U
WJUTFOCTPALIMM PELICHUs] YPABHEHUI U HEPABEHCTB;

- ¢(hOpMHUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHSATUSIX MAaTEMAaTHUECKOTO aHAU3a U UX
CBOWCTBAaX, BIQJICHUE YMEHHUEM XapaKTepU30BaTh IOBeACHUE (YHKIMIA, HCIOJIH30BAHUE
MOJIYYEHHBIX 3HAHUM /1711 OMMCAHUs U aHAJIM3a PEAJIbHbIX 3aBUCUMOCTEN;

- BJIAACHUC OCHOBHBIMHU IIOHATHUAMHU O IUJIOCKUX W MIPOCTPAHCTBCHHBIX TI'COMCTPHUYCCKHUX
burypax, uX OCHOBHBIX CBOMCTBaX; COPMUPOBAHHOCTh YMEHUS PACIIO3HABATH FT€OMETPHUUECKHE
burypsl Ha uyeprexax, MOJAENAX U B pEalbHOM MHpPE; NMPUMEHEHHE H3YYEHHBIX CBOMICTB
reoMerpuueckux ¢uryp u GopMmyn IS pelIeHUS TEOMETPUYECKUX 3aJad U 3a4ady C
MMPAKTUYCCKUM COACPIKAHHUEM;

- c(OpMUPOBAHHOCTh MPEACTABIECHUN O TpoIleccax M SBICHUSX, UMEIOIINX BEPOSTHOCTHBIM
XapakTep, CTATUCTUYCCKUX 3aKOHOMECPHOCTIAX B pPC€aJJbHOM MHUPEC, OCHOBHBIX ITOHATHUAX
JJIEMEHTAPHOW TEOPUM BEPOATHOCTEM; YMEHUNW HAaXOAWTh MW OLEHUBATh BEPOSATHOCTU
HACTYILICHUA COOBITHH B HpOCTGﬁHIHX MPAKTUYCCKUX CUTyallUAX U OCHOBHBIC XapaKTCPHUCTUKH
CIIyYalHbIX BEIUYUH;

- c(OpPMHPOBAHHOCTh IMPEICTAaBICHUH O HEOOXOJUMOCTH J0Ka3aTeIbCTB IMPH OOOCHOBAHHUU
MaTeMaTUYECKUX YTBEPKICHUHM U POJM AKCHUOMATHUKH B INPOBEAEHUM  JEAYKTUBHBIX
pacCyXIeHHUI;

- cOpMHUPOBAHHOCTh MOHATUHHOTO ammapaTa MO OCHOBHBIM pa3fellaM Kypca MaTeMaTHKW;
3HaHUHW OCHOBHBIX Te€opeM, GOpMyJ U YMEHUS UX MPUMEHSTh, YMEHHS J10Ka3bIBaTh TEOPEMBI U
HAXOJUTh HECTAaHAAPTHBIE CIIOCOOBI pEIIeHH 3a/1aY;

- c(hOpMUPOBAHHOCTH YMEHUN MOJICITUPOBATHh PEaJbHBIE CUTYAI[UH, UCCIEA0BATh IMMOCTPOCHHBIE
MOJIEJIN, UHTEPIIPETUPOBATH MOJIYYEHHBIN PE3YIIbTAT;

- BJIaACHUC YMCHHUAMH COCTABJICHUA BCPOATHOCTHBIX MO}IGJ’IGﬁ o YyCJIOBHUIO 3adadyu U
BBIUMCJICHHSI BEPOSITHOCTH HACTYIUICHUS COOBITHH, B TOM 4YHUCIE C NpUMEHeHHeM (opmy
KOM6I/IHaTOpI/IKI/I U OCHOBHBIX TC€OPEM TCOPUU BepOSITHOCTefI; HUCCIICAOBaHUA cnyqaﬁm,lx
BEJIMYMH M0 UX PACIPEIECIEHHUIO.

BbInycKHUK Ha yriy0JIeHHOM YPOBHE HAYYHTCS:

- YCICHIHO MPOAOJIKATb 06pa3013aH1/Ie o CICHUaJIbHOCTAM, CBSA3aHHBIM C TIPUKIIAJHBIM
HCITIOJIb30BAHHUEM MAaTCMaTUKH.



BeinmyckHUK Ha yri1y0JIeHHOM YPOBHE MOJTYYHT BO3MOKHOCTD HAYUYHThCSH:

- o0ecIeunBaTh BO3MOIKHOCTD YCIICHIHOTO IMPOAO0JIKCHUA 06p330BaHI/ISI IO CIICHUAJIbHOCTAM,
CBA3aHHBIM C OCYHICCTBJICHUEM Hay‘{HOfI u HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTH B obnacTu
MAaTCMAaTUKH U CMCKHBIX HAYK.



Il. COAEP)KAHUE YYEBHOI'O IIPEIMETA

Anre0pa v HaYaJIa aHAJIM3A

IloBropenue. Pemenune 3agad ¢ MCIOJB30BAaHUEM CBOWCTB YHCEI W CHUCTEM CUUCIICHUS,
JETMMOCTH, J10J€M M 4YacTel, IPOLIEHTOB, MOAYJIel uncen. Pemenue 3aiad ¢ UCHOJIb30BaHUEM
CBOMCTB CTETNECHEW M KOPHEW, MHOTOWICHOB, MPEOOpa3OBaHWN MHOTOWIEHOB W JPOOHO-
panMOHaIbHBIX BbIpAKEHUU. Pelllenne 3a1a4u ¢ MCNoJIb30BaHUEM I'palyCHOM Mephbl yriia. Moayis
quciia U ero cBoicTBa. Pelienue 3a1a4 Ha ABM)KEHHE U COBMECTHYIO pabOTy, CMECHU U CILIABBI C
MOMOIUIBIO JIMHEWHBIX, KBaJJPATHBIX U APOOHO-pAllMOHANIBHBIX YpaBHEHUH U UX cucTeM. Perienue
33/1a4 C TMOMOIIBIO YHUCIOBBIX HEPABEHCTB W CHCTEM HEPABEHCTB C OJHON IEpPEMEHHOH, ¢
NPUMEHEHHEM H300paKeHUs YHCIOBBIX MPOMEXKYTKOB. PemieHue 3amad ¢ HCHOIb30BaHUEM
YUCIOBBIX (YHKIMH W ux TpadukoB. lMcmonp3oBaHWEe CBOWCTB M TpadUKOB JTUHEHHBIX U

KBaJpaTHYHBIX (YHKIMH, 06paTHOH mpornopuuoHamsHOCTH M (ynkiuu y=+/X. Ipaduueckoe
pellleHue YypaBHEHMM M HepaBeHCTB. lcnosp3oBaHue omnepanuii HajJg MHOXKECTBAMH U
BbICKa3bIBaHUAMU. VCIIOJIB30BaHNE HEPABEHCTB M CUCTEM HEPABEHCTB C OJHOW NEPEMEHHOM,
YUCJIOBBIX IMPOMEXKYTKOB, UX 00beqUHEHUI U nepeceueHuil. [IpumMenenne npu peuieHnu 3agay
CBOWCTB apH(PMETHUECKOM M TEOMETPUYECKOH MPOrpeccud, CYMMHUPOBAHHS OECKOHEYHOMH
CXOZSIIEHCA FEOMETPUUECKON IIPOTPECCHUH.
MHoxecTBa (YUCIIOBBIC, TEOMETPUYECKHX (UTYp). XapaKTEPHUCTUIECKOE CBOWCTBO, DJIEMEHT
MHOXECTBa, IyCTOE, KOHEYHOoe, OeCKOHeuHoe MHOKecTBO. CrocoObl 3aJaHMs MHOXXECTB
[TonmMHOkecTBO. OTHOLIEHUS] NPUHAJUIEKHOCTH, BKIIIOUEHHUS, paBeHcTBA. Omnepauuu Hajx
MHoOxecTBaMu. Kpyru Ditnepa. Koneunsle 1 6eckoHeUHbIe, CUETHBIE U HECUETHBIE MHOXKECTBA.
HctuHHBIE M JIOKHBIE  BBICKA3bIBaHUS, ONEpallMd  HaJ  BbICKa3bIBaHUSAMU. Areedpa
evickazvléanuti. CBA3b BBICKA3bIBAHUM C MHOXKecTBaMu. KBaHTOpBI CyllecTBOBaHUA U
BCEOOIIHOCTH.
3akoHbl  JOTUMKH.  OcHoGHble — nocuueckue  npasuna. PemieHne  JIOTMYECKUX — 3a1ad C
UCIIOJIb30BAaHUEM KPYroB DUIIEpa, OCHOBHBIX I02UYECKUX NPABUIL.
VYmozakmoyeHuss. OOOCHOBaHMsSI M Jl0Ka3aTelAbCTBO B MareMaTuke. Teopembsl. Buabl
MaTEeMaTUYECKUX YTBEpKACHUN. Buosi ookazamenvcme. Mamemamuueckas
uHOyKyus. Ymeeporcoenus: obpammoe OaHHOMY, NPOMUBONOI0ICHOE, obpammoe
NPOMuUBONoN0AHCHOMY oanromy. IIpu3HaK U CBOWCTBO, HEOOXOIUMBIE U JOCTATOYHBIE YCIOBUSI.
Ocnosnas meopema apugpmemuxu. Ocmamru u cpasnenus. Aneopumm Eexnuoa. Kumaiickas
meopema 06 ocmamkax. Manas meopema Pepma. q-uunvie cucmemvl cuucieHus. DPyHKyus
Diinepa, yucio u cymma oeaumenel HamypaibHo20 YUCad.
Panuannas mepa yria, TPUTOHOMETpPHYECKAs OKPYXHOCTb. TpuroHomerpuueckue (GyHKUUU
yucen U yrioB. @opMyibl NpUBEIEHUS, CIIOKEHHUSI TPUTOHOMETPUUECKUX (YHKUIUH, (HOpMYIIbI
JIBOITHOIO M TOJIOBUHHOTO apryMmeHta. [IpeoOpazoBaHue CyMMbl, pa3HOCTH B IpPOW3BEACHUE
TPUTOHOMETPUUYECKHUX (PYHKIUH, 1 HA0O0POT.
Hynu ¢yHkImm, mpoMexyTKu 3HaKOIOCTOSIHCTBAa, MOHOTOHHOCTh. HanOoubliiee 1 HaMeHbllee
3HayeHue QyHkuuu. [lepuonnyeckne QyHKIUM W HaUMEHbIIUH nepuoa. UeTHble M HEYeTHbIE
¢yHkn. OyHKIUHN «IpoOHAas 4acTh YUCIIa» Y={X} U «1eyas 4acTb yucia» y=[Xx].
Tpuronomerpudeckre (QYHKIMH YHUCIOBOTO aprymMeHra y=cos X, Y=SinXx, y=tgX, y=ctg x.
CaoiicTBa U rpaMKy TPUTOHOMETPUYECKUX (PYHKIIHH.
OOparHble TPUTOHOMETPHUYECKHE (YHKLMHU, MX TJaBHbIE 3HAUYEHUS, CBOMCTBA M TpaduUKH.
Tpuronomerpuueckue ypaBHeHUs. OZHOPOJHBIE TPUTOHOMETpPUYECKUE ypaBHEHUs. PemieHue
IIPOCTEHIINX TPUTOHOMETPUUECKUX HEpaBeHCTB. lIpocrelimme cucTeMbl TPUTOHOMETPHUUECKHUX
YpaBHEHUM.
Crenenp c AEWCTBUTENBHBIM IOKa3aTelleM, CBOMCTBA creneHu. IIpocreiimme noka3aTesbHbIE
ypaBHEHHS M HepaBeHCTBa. llokazatenbHas QyHKIMS U eecBoiicTBa U rpadguk. Yucio e u
yHkIHA y= €.
Jlorapudm, cBoiictBa norapudma. Jlecarnunbiii u HaTypanbHBIN Jorapudm. I[IpeobpasoBanue
jgorapupmMuuecKkux  BblpakeHuil.  Jlorapupmuueckue ~ ypaBHEHMs] M HEPaBEHCTBA.
Jlorapudmuueckas GyHKIUS U ee CBONCTBA U rpaduK.
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CrenenHast GyHKIHMS U €€ CBOWCTBA U Tpaduk. MpparmoHanbHble ypaBHEHHUS.

IlepBu4HBIC NpPEACTABICHUS O MHOXECTBE KOMILICKCHBIX 4MCel. J[eHCTBUSA C KOMIUIEKCHBIMU
guciamu. KomMIuiekcHoO conpsikeHHbIe ynciia. Moaysb U apryMeHT 4ucia. TpuroHoMmerpudeckas
(dopma KOMIUIEKCHOTrO yKcia. Perienne ypaBHeHUI B KOMIUIEKCHBIX YUCIIaX.

Metox MHTEpBaJOB i peuieHuss HepaBeHCTB. [IpeoOpa3oBanus rpaduKoB (QYHKIUI: CIBUT,
YMHO)XEHUE Ha YUCIIO, OTPAaXKEHUE OTHOCHUTEIBHO KOOPAMHATHBIX ocell. I'paduyeckue mMeTo bl
pelIcHUsl YpaBHEHHMM M HEpPAaBEHCTB. PelleHMe ypaBHEHUH U HEPABEHCTB, COACPIKALUX
IIEPEMEHHYIO T10Jl 3HAKOM MOJYJIS.

Cucrembl TOKa3aTEIbHBIX, JOTAPU(IMUUYECKUX U HUPpAIHOHAIBHBIX ypaBHEHUH. CHCTEMbI
NI0Ka3aTesbHbIX, JIOTapU(PMUUYECKUX U UPPALIMOHATIbHBIX HEPABEHCTB.

B3anmuo obparnbie pynkiuu. I'paduku B3auMHO 00paTHBIX (YHKITHIA.

VYpaBHEHHUs], CUCTEMBI YPABHEHUH C I1apaMETPOM.

®opmyna bunoma Hrerlotona. Pemienuwe ypaBHEHHMI CTENEHU BBIIIE 2 CICHHAIBHBIX BHJIOB.
Teopema Buera, Teopema besy. IlpuBoaumbie W HENPUBOAUMMBIE MHOTOYIEHBI. OCHOBHas
Teopema anreOpsl. CuMMeTpuueckue MHOrowleHbl. LlenouucieHHble U LEN03HAYHbIE
MHOT'OYJICHBI.

HuodanTtoBsl ypaBuenus. Llennsie apoou. Teopema depma 0 cymme KBaJIpaToB.

CyMMBI U psizibl, METOIBI CYMMUPOBAHHUS U IPU3HAKU CXOAUMOCTH.

TeopeMsl 0 TPUOTMKEHUN AEHCTBUTEIBHBIX YHCEN PALIMOHATIHHBIMH.

MHoskecTBa Ha KOOPIANHATHON MJIOCKOCTH.

Hepasencto Koum—ByHsaKkoBCkoro, HepaBeHCTBO MeHceHa, HepaBeHCTBA O CPEIHHUX.

[Tonsatue mnpenena ¢yukuuu B Touke. [lonsrue mnpeaena QyHKOMM B OGECKOHEYHOCTH.
AcumnroTel rpaduka ¢yHkuud. CpaBHEHHE OECKOHEYHO MAalbIX M OCCKOHEYHO OOIBIINX.
HenpepbiBHocTs pynkiuu. CoiicTBa HenpepbiBHbIX (yHKIMN. Teopema Beiiepitpacca.
Huddepenumpyemocts ¢ynkumu. [IpomsBoanas ¢ynkumm B Touke. KacarempHas k rpaduky
byukun. ['eomeTpruyeckuit u GuU3HMUECKUid CMBICT MPOU3BOAHOMN. [IprMeHnenne npou3BoAHOI B
¢usuke. [IponsBoansie aneMmeHTapHbIX Gynkmii. [IpaBuna nuddepenunpoBanms.

Bropas npousBojHas, ee reoMeTpruuecKuii U (PU3NIECKUNA CMBICIL.

Touku skxcTpeMyma (MakcuMyma W MUHMMYyMa). MccnenoBanue sneMeHTapHbIX (QYHKIMM Ha
TOYKH D3KCTpeMyMma, HauOoJblllee W HaWMEHbIIEe 3HAYeHHE C TOMOIIbI TPOU3BOAHOI.
[Toctpoenue rpadukoB GyHKIHNA C TOMOIIBIO MTPOU3BOAHBIX. [IprMeHEeHHE MPOU3BOIHON MpU
peweHny 3ana4d. HaxoxieHue sKkcTpeMyMoB (YHKIIUH HECKOJIBKUX ITEPEMEHHBIX.
[lepBooOpa3nasd. Heonpenenennsiii unterpan. IlepBooOpasHble 3JI€MEHTAPHBIX (PYHKIMM.
[Tnomans kpuBonuHelHoi Tpamenuu. @opmyna Herortona-JleiiOnuna. OnpeneneHHbIH
uHTEerpasl. Bpluncnenue miomanei Iiockux (uryp v oObeMOB Tel BpalIeHHs C MOMOIIbIO
MHTETpaa.

MerTtonbl penieHns QyHKIMOHATBHBIX YPaBHEHUI U HEPABEHCTB.

I'eomerpus

[ToBTOpenue. Pemenne 3a1a4 ¢ UCMoIb30BaHUEM CBOMCTB (UTYp Ha IUIOCKOCTHU. Pemenue 3amgau
Ha JI0Ka3aTeJIbCTBO U IOCTPOCHHE KOHTPHIPHUMEPOB. lIprMeHeHue MpoCTEHIIMX JOTHYECKUX
npaBui. PemieHwe 3agad ¢ UCHOJIIB30BaHWEM TEOPEM O TPEYrOJbHUKAX, COOTHOLIECHUN B
IOPSAMOYTOJIbHBIX TPEYTOJbHUKAX, (DAKTOB, CBA3aHHBIX C YETHIPEXYyrojbHUKaMU. Pemenue 3amgau
C HUCHOJb30BaHUEM (DAKTOB, CBA3AHHBIX C OKPYKHOCTSIMH. PelieHue 3agady Ha M3MepeHUs Ha
IUIOCKOCTH, BBIYMCIEHUS JUIMH W Iuloujafeld. PemieHne 3azad ¢ MOMOIIBIO BEKTOPOB U
KOOpJIMHAT.

Harnsannas crepeomerpus. [lpusma, napamienenunen, nupaMuia, TETPAdIP.

OcHOBHbIE MTOHATHS TEOMETPUU B MTPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U CIIEACTBUS U3 HUX.
[TonsiTHE 06 AKCHOMAaTHYECKOM METOJIE.

Teopema Menenas nns terpadapa. IlocTpoeHne cedeHnMii MHOIOTPaHHUKOB METOJOM CIIENIOB.
[lenTpansHOE mpoekTHpoBanue. IlocTpoenne ceueHnii MHOrOrpaHHUKOB METO/IOM MPOEKIUH.
CkpeuuBaronyecs: npsiMble B IPOCTPAHCTBE. YTOJd MEXKIYy HUMU. MeToabl HaXOKJIEeHUs
pPacCcTOSTHUI MEXKY CKPEIIMBAOIIMMHUCS MPSIMBIMH.
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TeopeMbl O mapaJUIEIBHOCTH MNPAMBIX M INIOCKOCTEM B mpocrtpaHcTBe. [lapamiensHoe
INPOEKTHPOBaHUE U n300pakeHue puryp. 'eomerpuueckre MecTa TOYEeK B IPOCTPAHCTBE.
[TepnieHauKyIApHOCTD MPSAMOM U IIockocTU. OpTOroHanbHOE NpoeKkTHpoBaHue. HakionHusle u
npoeknuu. Teopema o Tpex NepneHIuKyIsapax.

Bunpet TetpasapoB. OpTOLEHTpUYECKUH TETpadJp, KapKacHbI TeTpasJp, paBHOTPAaHHBIN
teTpa’ip. I[IpsamoyronbHblil TeTpasap. Menuansl 1 OuMeuaHbl TETPAdApa.

JoctpanBanue TeTpasapa 10 napajuiesIenuIea.

Paccrosnust mexny  ¢urypamu B mpocTpaHctBe.  OOmuMH  NEepHeHAUMKYIsp  IBYX
CKPEIIMBAIOIINUXCS IPSIMBbIX.

VYruel B npoctpanctse. llepnenaukyispusie miockoctu. [Inomans opTOroHaJIbHOM IPOEKLIUN.
[lepnieHauKy/IApHOE CEYeHHE NpU3Mbl. TpexrpaHHbli KW MHOrorpaHsbiii yroin. CBolicTBa
IUIOCKHUX YIJIOB MHOI'OIPaHHOrO yria. CBOMCTBa IUIOCKHMX M JBYTPAHHBIX YIVIOB TPEXI'PAHHOTO
yria. TeopeMbl KOCHHYCOB U CUHYCOB JIJIsl TPEXTPAaHHOIO yria.

Buael mMHOrorpanHukoB. Pa3zBepTkn MHOrorpaHHuka. Kparuyaiimme IyTH Ha IIOBEPXHOCTH
MHOT'OTpaHHUKA.

Teopema  Oiutepa.  IIpaBwibHBIE ~ MHOTOIpaHHUKH.  J[BOMCTBEHHOCTb  IIPABHJIBHBIX
MHOTOTPaHHHUKOB.

ITpusma. Ilapamnenenunen. CpoiictBa mapaenenunena. [IpAMoyroiapHslii napajuieaenunes.
HaxknoHnHbsle TpU3MBIL.

[Tupamupa. Buznsl nmpamua.  OneMeHTbl  HpaBWIbHOM — nupamuabl.  I[lupamuner ¢
PaBHOHAKJIOHEHHBIMU peOpaMu U IpaHsMHU, UX OCHOBHBIE CBOMCTBA.

[Tnomany noBepxHOCTENH MHOTOTPAHHUKOB.

Tena BpamieHus: MIIMHAP, KOHYC, map u chepa. Cedenus mumHapa, KoHyca u mapa. [llapoBoit
CErMEHT, I1apOBOM CII0ii, IIapoBOIl CEKTOp (KOHYC).

VYcedeHHas nupamMuia U yCEUEHHBII KOHYC.

OnemeHTh! cepuueckoil reomeTpun. Konnueckue cedeHusl.

KacarenpHble mpsiMble W TUTOCKOCTH. Brimcanneie u onmcanHbie chepsl. Kacatommecs: chepsl.
KomOuHaimu ten BpaiieHus.

BexTtopel u koopauHatbl. CymMma BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHUCIO. YTOJI MEXAy
BeKTOpaMHu. CKaJIIpHOE TPOU3BENCHHUE.

VYpaBuenne miockoctu. Gopmyina paccTosHUs MeXAy TOukKamu. YpaBHeHue chepsl. Dopmyna
paccTosHUA OT TOUKH JI0 IIocKOoCcTH. CrocoOB!I 3a1aHus PSMON ypaBHEHUSIMHU.

Pemenune 3amau M J0Ka3aTeNbCTBO TEOPEM C IOMOILNBIO BEKTOPOB M METOJOM KOOPAMHAT.
DIEMEHTHI TEOMETPUU MaccC.

[TonsitTue oObema. OObeMbl MHOrorpaHHuUKoOB. OObeMBl Tell BpalleHUus. AKCHOMBI 0ObeMa.
BeiBog hopmys 00beMOB PSMOYTOJIBHOTO Mapauleenuneaa, Mpu3Mbl U nupamuibl. opmysibt
JUISL HAXOXKIeHUsI 00beMa TeTpasipa. TeopeMbl 00 OTHOLIEHUSX 0ObEMOB.

[TpunoxeHus MHTErpaja K BBIYHUCICHUIO 00BEMOB M MOBEpXHOCTEel Ten BpauieHus. [lmomans
chepuueckoro nosica. O6bem mapoBoro ciosi. [I[pumenenrne 06beMOB MPHU PEIICHUH 3a/1a4.
[Tnomane chepsl.

Pa3BepTka nunuHapa u konyca. [lnomaae noBepxHOCTH IIMIIMHPA U KOHYCA.

KomOuHamyu MHOTOIpaHHUKOB U T€J BpallleHUsl.

[Tonobue B mpocTpancTee. OTHOLIEHHE 0OBEMOB U IIOIIAJICH MOBEPXHOCTEN MOT00HBIX (Uryp.
JIBuKEeHMsI B NMPOCTPAHCTBE: NMapaJlIeNIbHBII MEPEHOC, CUMMETPUS OTHOCHUTEIBHO IUIOCKOCTH,
LEHTpaJbHasi CAMMETPHS, IOBOPOT OTHOCUTEIHHO MPSIMOH.

[IpeoOpa3oBanue momodus, romoTeTus. PemieHune 3agad Ha IUIOCKOCTH C HCIIOJIb30BaHHEM
CTEepPEOMETPUYECKIX METOJIOB.

BeposiTHOCTH M CTATHCTHKA, JTOTHKA, TeopHs rpagoB 1 KOMOMHATOPHKA

[ToBTopenwne. Mcnonp3oBaHue TabIUIl U TUATPAMM IS IPEACTaBICHUS JaHHBIX. Pemenue 3axau
Ha MPUMEHEHHUE OIUCATEIbHBIX XapaKTEPUCTHK YMCIIOBBIX HAOOpPOB: CPEAHUX, HAUOOJIBILIETO U
HAaUMEHBIIETO0 3HAY€HHUs, pa3Maxa, AUCIEPCHH M CTaHJApPTHOTO OTKJIOHEHMs. Bwrumcienue
Y4acTOT M BEPOSATHOCTEH cOObITHH. BhluncieHne BeposiTHOCTEH B ONBITaX C paBHOBO3MOKHBIMHU
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AIIEMEHTAPHBIMH HCXOAaMH. Mcronb3oBaHMEe KOMOMHATOPUKU. BblumcieHHe BeposSTHOCTEH
HE3aBUCUMBIX coObITHH. Mcnonb3oBaHue (GOPMYNbl CIOXKEHHS BEPOATHOCTEH, auarpaMm
Diinepa, aepeBa BepoaTHocTel, hopmyinsl bepryim.

BepoaTHOCTHOE IPOCTPAaHCTBO. AKCHOMBI TEOPUU BEPOSTHOCTEH.

VYcnoBHas BepOATHOCTh. IIpaBuino yMHOXKEHUS BeposTHOCTEN. POpMyIia IMOJHOM BEPOSTHOCTH.
®dopmyia baiieca.

JuckperHble ciydaiiHble BeNMYMHBI U pacnpeneneHus. COBMECTHBIE pacHpelesICHUs.
Pacnipenienenne cyMMbI M IPOM3BEIECHUS HE3aBUCUMBIX CIIydalHBIX BEJIMYMH. MaTemarnyeckoe
OKMJIAHWE W AMCIEPCHs CIy4alHOM BEIWYMHBL. MaTemMaTH4eCKOe OXUIAaHUE U JUCIIEPCUs
CYMMBI CIIy4aliHbIX BEJIMYHH.

bunapnas cinyuaiinas BenuuuHa, pacnpezaeneHue bepnyiu. 'eomerpuueckoe pacmpeeneHue.
brHOMUManbHOE pacnpeneneHue U ero CBOMCTBA. [ mnepreoMerpuueckoe pacnpenesieHue U ero
CBOMCTBA.

HenpepeiBHble ciydalinple BenuuuHbL. I[lnoTHOCTE BeposTHOCTH. DYHKIMS pacHpeieiIeHUs.
PaBHOMEpHOE pacrnipeneneHue.

[ToxazarenbHOE pacHpeneacHue, ero napaMeTpsl.

Pacnpenenenne Ilyaccona m ero npumeHenue. HopmanbHoe pacnpenenenue. @DyHKOus
Jlarutaca. Ilapamerpsl HopManbHOro pacnpenesneHus. I[Ipumepbl cilydallHBIX — BEJIWYMH,
NOJYMHEHHBIX HOPMAJIbHOMY 3aKOHY (IIOTPELIHOCTh U3MEPEHUM, pocT yenoBeka). LlenTpanbHas
npeenbHas TeopeMa.

HepasenctBo YeOnimeBa. Teopema UeOnieBa u teopema bepnymiu. 3aKoH OOJIBIIMX YHCEN.
Bei0opounblii MeToa u3MepeHus BeposTHocTel. Ponb 3akoHa 60MbIIMX YKceN B HAYKE, IIPUPOJIE
U 00IIIeCTBe.

KoBapuanus nByx ciaydaiineix BenuuuH. [lonstue o ko3dduuuenre xoppensuuu. CoBMecTHbIE
HaOJIOICHUsT ABYX CIy4YalHBIX BEeIMUYUH. BrIOOpouHBIi K03 dunment koppensun. Jlnaerinas
perpeccus.

Craructuueckast runore3a. CraTMCTHKa KpUTEpuss M €€ YpOoBEeHb 3HauumMmocTH. IIpoBepka
IPOCTEHIINX THUIOTE3. OMIHMPUYECKHE PpACHpPElNENIeHUss M HMX CBSI3b C TEOPETUYECKUMU
pacnpeneneHusMu. Panrosas koppemisius.

IToctpoenne coorBeTcTBUil. VHBEKTUBHBIE U CIOPBEKTUBHBIE COOTBETCTBUA. bueknumn.
JuckperHas HenpepsIBHOCTG. [IpuHnnn upuxie.

Koauposanue. /[Bonunas 3anuce.

OcHoBHbIe TOHATHS Teopuu rpadoB. [epeBns. J[Bouunoe nepeBo. CBa3HOCTh. KoMMOHEHTHI
csizHoCTU. [lyTH Ha rpade. DitnepoBsl U ['aMUIBTOHOBBI MTYTH.
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I1l. TEMATUYECKOE IINTAHUPOBAHUE YYEBHOI'O IIPE/IMETA
¢ YKa3aHHEM KOJIMYeCTBA YaCOB, OTBOJAMMBIX HA OCBOCHUE KAKI0M TeMBbI

Ne HaumeHoBaHue pa3/iesioB U TeM KoJ- Bunpl gestenpbHOCTH 00yYarOmuxcs 3aganus 1Js
BO o0y - cs1
4yacoB
Pa3nea 1 AnreOopa u Hayajia aHAJIM3a

1-2 | Beeaenme. Llenu ocBoeHus npenMera 2 OO0BSICHATH Lieb U3YYEHMS NIPEIMETA, €ro IPUMEHEHUE B [5] c.216
MOBCEIHEBHOM JKU3HU CocTaBuTh
Bbi1eJisiTb  OCHOBHBIC TIOJIOKEHUS TEOPUH O YHUCIAX U BOTIPOCHI K
nudpax TEKCTY.
Pemath 3amaun C WCHOJB30BAHMEM CBOWCTB 4YHCET U
CUCTEM CUUCIICHUS
O0bsICHATH pasHuny MEXIY MTO3UIIMOHHOMN u
HEMO3UIIMOHHOM CUCTEMaMU CUHCIICHHUS,
IlepeBoaUTH YKCIIa U3 OJHOM CUCTEMBI B IPYTYIO

3-4 | IlonaTue MHOXeECTBa 2 CB000AHO BJIAaeTh TMOHATHAMHU: KOHEYHOE MHOXKECTBO, [5] c. 216
AIIEMEHT MHOXECTBA, TIOJMHOKECTBO Pazobpatp
3anaBarth MHOX€eCTBa nepeyrcIeHueM U pUMEpPbI
XapaKTEPUCTHUYECKUM CBOHCTBOM
IIpoBepsATH NPUHAUIEKHOCTH 3JIEMEHTa MHOXKECTBY

5-6 | JlelicTBUs HaJ MHOKECTBAMHU 2 CsoOoagHo BJIaJeTh MOHSTHUSIMHU: nepeceuenue, | [5] €.217 Nel;
00BeIMHEHNE U Pa3HOCTh MHOXKECTB 23
Haxonuth mepeceueHne, oObeAMHEHHME ¥  Pa3HOCTb
MHOXECTB, B TOM 4YHCJ€ NPEICTaBIEHHBIX Ipaduyecku Ha
YUCJIOBOU MPSIMOM M HA KOOPJAMHATHOM IIOCKOCTH

7-8 | UncnoBble MHOXECTBA 2 CB000/1HO BJajeTh MOHATUSAMH: YHCIOBbIE MHOXECTBA Ha 3aJaHue B
KOOPJIMHATHOW IPSIMOM, OTPE30K, HHTEPBAJ, IOJYHHTEPBAI, TeTpaau
MIPOMEKYTOK C BBIKOJIOTOW TOYKOU
I'padpuyeckn npeacraBiasiTb MHOKECTBA HA KOOPJIMHATHOMN
IJIOCKOCTH

9-10 | lpakTuyeckasi padora Ne 1 «BwmonaHenue 2 3apaBaTh MHOECTBA TIePEYNCIICHHEM u Oryer.
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JNIEUCTBUI HaJ MHOYKECTBAMU)

XapaKTePUCTUICCKUM CBOMCTBOM

IIpoBepaATHh NPUHAIICKHOCTH JIEMEHTA MHOXKECTBY
Haxonuth mepeceucHue, OOBEAMHEHHE H  Pa3HOCTH
MHOJKECTB, B TOM YHCJIE TPEJCTABICHHBIX rpaduuecku Ha
YUCJIOBOM MPSMOM M HAa KOOPIMHATHOM MJIOCKOCTH

11- | IlonsATHE MaTEMaTUYECKON JIOTUKHU OnepupoBaTh T[OHATUSMHU: yTBEpXKICHUE, oTpuuanue | [5] €.229 Nel; 2.
12 YTBEPXKACHUS, HWCTUHHBIE M  JIOKHBIE  YTBEPXKICHHS,
MPUYMHA, CIIEICTBUE, YaCTHBIN ciy4dan o01ero
YTBEP)KJICHUSI, KOHTPIIPUMED
CocTaBJiSITh YTBEPXKIECHUS, UCIOIb3YsI 3aKOHbBI JIOTUKU
IIpoBoauts JI0Ka3aTebHbIe paccyxJIeHUs Ui
000CHOBAaHUS UCTUHHOCTHU YTBEPIKIECHUMN
IToHuMAaTh CyTh KOCBEHHOT'O JI0Ka3aTeJIbCTBA
13- | IlpakTuyeckas padora Ne 2 «lIpumenenue CocTaBJifITh YTBEPXKIECHUS, UCIIOIb3Ysl 3aKOHbBI JIOTUKU Oruer.
14 | noruueckux  pacCyXkIE€HHH B  CHTyalMsX IIpoBoanTs JI0Ka3aTebHbIe paccyxIeHUs Ui
IIOBCEIHEBHOM JKU3HU» 000CHOBAHUSI HICTUHHOCTHU YTBEP)KJICHUN
15- | Lensie u panoHaIbHBIC 4uCIa. CB000JHO OnMepHpoOBaTh MOHATUAMU: HATYpPaJIbHOE YHCIIO, [4] c. 6
16 | JleficTBuTEeIbHBIC YUCTIA MHOKE€CTBO HATypaJbHBIX YUCEN, LEI0€ Yyucao, MHOXkecTBO | Ne 1.1;1.2; 1.3

HEeNbIX 4YHcell, OOBIKHOBEHHAsl ApPOOb, NecATUYHas ApoOb,
CMEIIIAHHOE YHCJIO, PAIMOHAIBHOE YHCIO, MHOMXECTBO
PAalMOHAIBHBIX YHUCEN, JNEUCTBUTEIIBHOE YUCIIO, MHOKECTBO
JICUCTBUTENIBHBIX YHCEJI, T€OMETPUYECKass WHTEPIPETaLUs
HaTypaJbHBIX, LEJbIX, PAlMOHAIBHBIX, JIEHCTBUTEIBHBIX
qHCel

IHonumaTe NpUYMHBI W OCHOBHBIE WJEH PACLIMPEHHUS
YHUCIIOBBIX MHOKECTB

IlepeBoauTh 1poOU M3 OJHOTO BHUIA B APYTOit

BbInoJHATH IEMCTBUS C pallMOHAIBHBIMU YU CIaMU
Jloka3bIBaTh U UCIIOJIb30BaTh MPU3HAKHU JEITUMOCTH CYMMBI
Y IPOU3BEJICHUS TIPU BHINIOJIHEHUY BBIYUCICHUN U PEIICHUN
3ajay

CpaBHUBATh JICHCTBUTEIIbHBIC YHCIIa PA3HBIMU CITOCOOAMHU
BuINOJHATE ACHCTBUA C ICUCTBUTEILHBIMU YUCIAMU
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17-
18

IIpakTuyeckass padora Ne3 «BeimonHeHue
apumeTnuecKux IEHCTBUH C paliOHAIbLHBIMH
YUCIAMU

IlepeBoauTh 1pOoOH U3 OJHOTO BUJIA B APYTOU
BbINOJHATH IEWCTBUS C pallMOHAIBHBIMU YU CIAMHU

Ortuyer.

19-
20

KommiiekcHrlie uncia

HNmetnb 0a30BEIC
KOMIIJICKCHBIX YHCET
BbLINOJHATL JESMCTBUA C  KOMIUIGKCHBIMH  YHCJIAMH.
OnepupoBaTh TMOHATHUSIMH: KOMIUJIEKCHO COIPSKEHHBIE
Yuciaa, MOAYJIb M ApPryMEHT 4YHUCJa, TPUTOHOMETPHUYECKas
dhopmMa KOMIUIEKCHOTO YHCIIA.

IIpuMeHATH penieHne ypaBHEHUN B KOMILJIEKCHBIX YHACIIAX.
I[IpumeHsiTh TpU pelICHUU 3a4ad TpocTeilimme (QyHKIUU
KOMILJICKCHOM MIEPEMEHHOMN KakK T€OMETPUUECKHE
npeoOpa3oBaHMs

MNpeaACTaBJICHUA 0 MHOKECTBC

[4] c. 12
Ne 1.17:1.18 A

21-
22

IIpakTnueckas padora Ned «BoinonHenue
apuMETHYECKHIX JIEUCTBUIM c
JNEHUCTBUTEIBbHBIMU YUCIIAMU»

Jloxa3bIBaTh U UCIIOJIB30BATh MPU3HAKU JEITUMOCTH CyMMBI
Y TIPOU3BEICHUS IIPU BBIMOJHEHUU BBIYMCICHUN U PEIICHUH
3a7a4

CpaBHUBATB JICHCTBUTEIIbHBIC YKCIIA PA3HBIMU CITOCOOAMHU
BuIIOJHATE AeHCTBUA C IEUCTBUTEILHBIMHI YHUCIAMU

Otuer

23-
24

[Ipeobpa3oBanue BbIpaKeHUI

BbINOJHATL TOXJECTBEHHbIE NpeoOpa3oBaHUS LENbIX H
JIpOOHO-PALIMOHANBHBIX OYKBEHHBIX BBIPAXKEHUIN
BeipakaTh U3 paBeHCTBA OAHY IIEPEMEHHYIO YEPE3 APYTUE
Baagers DNOHATHUSAMH TPUBOAMMBIA W HENPHUBOIUMBIN
MHOT'OYIECH U IPUMEHSTh UX IIPU PELICHUH 3a/1a4

[4]c. 6
Ne1.7;1.8

26

[TpuOnm>xeHHbIE BBIYUCICHUS

CB000IHO oOmepuUpOBATH TOHATHEM: MPHUOIMKEHHOE
3HAYEHHUE YUCIIA, TOTPEITHOCTH U3MEPEHUI

BoruncasaTs npubamkeHHOe 3HaUeHHe YHcia

BbIuncasTh MOTpeHOCTH U3MEPEHUI

BeinoaHATH OKpYTJIEHUE palMOHAIBHBIX u
WPPAIMOHATFHBIX YHCEN C 33JAaHHOM TOYHOCTHIO

[4]c. 10
Ne1.12:1.13;
1.16

27-
28

IIpakTuyeckass padora NeS «Bsuucnenue
NpUONMKEHHBIX 3HAYEHWH M TOrpemHocTei
BEJTMYUH»

BoruncasaTs npubamkeHHOe 3HaUeHHe YKcia
BbI4ucJIsATh IOrpeHOCTY U3MEPEHUN
BbINOJHATHL OKpPYTJIEHUE PallHOHATIBHBIX U
VPPALMOHAIBHBIX YUCEI C 3aJAHHOU TOYHOCTBIO

Oruer.
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29- | Pemenmne 3agau Baagerr OCHOBHBIMH MOHSATHIMH. JIEINMOCTH HOIH H 3amanue B
30 9aCTH, IPOIEHTHI, MOYb YHCET TETpaau
Pemath 3a1aum ¢ IpUMEHEHUEM JaHHbBIX MOHATHIA
Haxonqurte HOJI w HOK pasaeiMa cmocobamu U
MCIOJIb30BATh UX MPH PEIICHUH 3324
31- | IlpakTuyeckasi padora Ne6 «Pemenue 3anau Pemate 3aa4u ¢ IPUMEHEHUEM TEOPUU JEIUMOCTH, JOJIEH Oruer.
32 | OpUKIAJHOIO XapaKTepa» Y 4acTeu, MPOILEHTOB, MOYJIEH YUCeT
Haxonqurte HOJI w HOK pasaeiMa cmocobamu U
MCIOJIb30BATh UX MPH PEIICHUH 3324
33- | KopHu HaTypasibHOI cTeneHn CBo00aHO oOmepupoBaTh NOHATUAMU: HpPpaALMOHAIBHOE [4] c. 24
34 YHCJI0, KOPEHb CTEIIEHU N Ne2.1 (A, b)
HaxoauTh 3Ha4eHUs1 KOPHS HATYpaIbHOM CTEIEHU
OueHuBaTh W CPAaBHUBATH C PAIMOHAILHBIMU YHCIAMU
3HAYEHMsI KOPHEHW HATYPAJIBHON CTEIIEHU
35- | lIpakTuueckass padora Ne7 «Bpruucinenue HaxoauTh 3HaueHMs KOPHS HATYPaJIbHOU CTEIIEHU Ortuer.
36 | KOpHEW HaTypaJIbHOM CTETIEHN» OueHuBaTh M CPaBHMBATh C PAllOHAIbHBIMU YHCIAMU
3HAYEHUs] KOPHEN HaTYPaJIbHOM CTENEHU
37- | Crenenu CB000HO OMEPHPOBATH IMOHATHEM: CTENICHD [4] c. 25
38- Haxoaurtp 3Ha4eHUs CTENEHU Ne2.1 A (6 -8)
39- OueHuBaTh M CPAaBHUBATH C DAIMOHAJIBHBIMH YHCIAMH [4] c. 25
40 3HAYEHUS LIEIIBIX CTENICHEN YK Cel Ne2.1 A (9-13)
41- | IlpakTuyeckasa padora Ne8 «Brruncienue HaxoauTh 3Ha4eHUS CTENIEHU Oruer.
42 | 3HaueHUM  cCTemeHed ¢  palMOHAIbHBIM OueHuBaTh M CPaBHUBATh C PAallMOHAIBHBIMU YHUCIaMU
IIOKAa3aTeIeM» 3HAYEHUS 1IEJIBIX CTENEHEN YK Cell
43- | IlpakTnueckasi padora Ne9 «Beruucnenue HaxoauTh 3Ha4YCHHS CTEIICHU Ortuer.
44 | 3HaueHUN  CTENEHEH C  JIEHCTBUTEIIbHBIM OuneHuBaTp M CpPaBHHBATH C PAlOHAIbHBIMU YHCIAMHU
MTOKa3aTeaem» 3HAYEHUS 1IeJIbIX CTEeTIeHe! Ynces
45- | IlpeoOpa3zoBaHue  BBIpAXKEHUH, COJEpIKALINX BeinoHATHL CTaHJapTHbIE TOXIACCTBEHHBIE [4] c. 25
46 | creneHu npeoOpa30BaHMsI CTETICHHBIX BBIPAKECHUM Ne2.1 A (14-17)
47- | IlpakTnueckasi padora Nel) «Bwmonnenue BoinoJaHaTh CTaHJIapTHHIE TOXJECTBEHHBIE Ortuer.
48 | npeoOpa3oBaHUil  BBIpAXXKEHUH, CoOJEpIKaIUX npeoOpa30BaHus CTEIIEHHBIX BBIPAXKEHUH
CTETIEHN» Haxoauth 3HaueHus CTeNeHH
49- | Jlorapudmbel u ux cBoiictBa. JlecATHUHBIA WU CB000/1HO OnepPUPOBATH MOHATHEM: JIOTapU(M UyncIa [4]
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HaTypaJibHBIN JIorapum

Haxoautp 3HaueHus gorapupmMon

c.24 Ne2.1 A (14

51- BrInmoJHarse CTaHJapTHbHIC TOXKIECTBEHHEIE —-30)
52- npeoOpa3oBaHus JorapuMUUECKUX BhIPAXKEHUN C.25 No2.2;2.3
53-
54
55- | Ilpaktuyeckass padora Nell «Beruncienue Haxoauthb 3HaueHUs J0rapupmMoB Oruer.
56 | 3HaueHuil TorapupmMoB YUCEID
57- | IlpakTtuyeckass padora Nel2 «BeinonaHeHue BeinoaHATHL CTaHJAapTHbIE TOXIECTBCHHBIE Oruer.
58 | mpeoOpa3zoBaHMii  BBIpaXKEHU, coaepxkalux npeoOpa3oBaHus JIOrapu(PMUUECKUX BBIPAKEHUN
JorapuQmb»
59- | YrioBele BenuuuHbl.  TpUrOHOMETpPUYECKHUE CBobGoano ONepupoOBaThH MIOHATUSAMH: [4]c. 122
60 | dyakmuu. OOpaTHBIE  TPUTOHOMETPUYECKHE TPUTOHOMETPUYECKAsE OKPYKHOCTb, TpaaycHas mepa yria, | Ne6.1;6.2; 6.3
byHKIIN BEJIMYMHA YIJIa, 33JJaHHOTO0 TOYKOM Ha TPUTOHOMETPUUYECKON
OKPYXHOCTHU
N300paxkaTh cXeMaTUYECKU Yroj, BEIMYMHA KOTOPOIO
BbIpaXK€HA B Irpajlycax WIM pajuaHax
BbINOJHATHL NepeBO] BEIMYMHBI yIila U3 paJiaHHON Mephl
B I'PaJlyCHYIO U 00paTHO
CB0o0OIHO oOmepupoBaTh MOHATHSAMHU: CHHYC, KOCHHYC,
TAHI€HC W KOTAHIEHC YIJIOB, HMMEIOIIUX IPOU3BOJIBHYIO
BEJIUYHHY
Hcnoab3oBaTh npu pemieHUH 3a7ad TaOJIMYHBIE 3HAYCHUS
TPUTOHOMETPUYECKMX  (QYHKIMHA YIJIoB M OOpaTHBIX
TPUTOHOMETPUUECKUX (QYHKIIMH
61- | OCHOBHBIE TPUTOHOMETPUUECKHE TOXKIECTBA BeinoHATHL CTaHJapTHbIE TOXIACCTBEHHBIE [4] c. 123
62 peoOpa30BaHUS TPUTOHOMETPHUYECKUX BBIPAKCHUN Ne6.14; 6.19
63- | IIpeobpa3zoBanue TPUTOHOMETPHUECKUX BbinojaHAThL CTaHJlapTHbIE TOKJIECTBEHHbBIE [4] c. 128
64 | BbIpaXECHUM npeoOpa30BaHusl TPUTOHOMETPHUECKUX BBIPAXKEHUH Ne 6.18; 6.20;
6.21;
65- | IlpakTtuyeckass padora Nel3 «Beruncnenue BbInoHATH N1epeBO ] BEIWYUHBI yIjla U3 paJuaHHON Mepbl Oruer.
66 | 3HaYEHUI TPUTOHOMETPUUECKUX (YHKITHII» B I'PaJlyCHYIO U 00paTHO

Hcnonb30BaTh MpHU pelIeHUU 3a7ad TaOIUYHBIC 3HAUCHUS
TPUTOHOMETPUUECKUX (QYHKIIMH yTIIOB
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BbInoHATH CTaHJAPTHbBIE TOKIECTBEHHbIE
peoOpa30BaHusl TPUTOHOMETPHUECKUX BBIPAKEHUI
67- | PaBHOCWIBHOCTD ypaBHEHUI CB000IHO  omepupoBaThb  NOHATUSIMHU:  ypaBHEHHUE, [6]c. 187
68 paBHOCHUIIbHBIC  ypaBHEHUS, ypaBHeHHe, sBisromeecs | No  55.1; 55.2;
CJICJICTBUEM JIPyroro YpaBHEHMUS, ypaBHeHus, | 55.4
PaBHOCHIIbHBIE Ha MHOYECTBE, PaBHOCHIIBHBIC
npeoOpa3oBaHus ypaBHEHUI
OO0BACHATHL CMBICII  TEOPEM O  DPAaBHOCHJIBHBIX U
HEPaBHOCWIbHBIX MPE0Opa30BaHUIX YPAaBHEHUM U yMETh MX
JIOKa3bIBaTh
69- | [ApoOHO — palMoHalIbHbIE YPABHEHUS PemaTtp ypaBHeHUs U 33/1a4U [4]c.30
70 CB0001HO BbIOMpATh TUIl U METOABI PELICHHS YPABHEHUH Ne 2.9 (1-4)
71- | PanmonasibHblE ypaBHEHUS Pemars ypaBHeHUs U 337241 [4] .30
72 CB0001HO BbIOMpATh TUI U METO/BI PELICHUS YPABHEHUM Ne 2.7 A (1-10);
Ne2.8 A(1-3)
73- | CreneHHsle ypaBHEHUs Pemiath ypaBHEeHUs U 337a4U [4] c. 25
74 IpumensaTs Teopemy besy Kk periennio ypaBHEHHI Ne2. 1 A(6-9)
CB0001HO BbIOMpATh TUI U METO/BI PELICHHS YPABHEHUH
75- | Iloka3aTesbHbIC ypaBHEHHUS Pemath ypaBHEHUS U 331241 [4] c. 30
76 CB000/1HO BEIOMPATh TUI M METOJIbl PEIICHUs] YPABHEHU I Ne2.7 A (10 — 20)
77- | Jlorapudmudeckue ypaBHEHUS Pemath ypaBHEeHUS U 331241 [4] c. 30
78 CB000/1HO BEIOMPATh TUI M METOJIbl PEIICHUs] YPABHEHU I Ne2.7 A (21 — 30)
79- | TpuroHoMeTpuyeCcKre ypaBHEHHUS Pemath ypaBHEHHS U 331a4H [4] c.132
80 CB000/1HO BEIOUPATh TUI M METO/IbI PEIICHUS YPABHEHU I Ne6.32A;
Ne6.33; Ne6.34;
Ne6.40 A
81- | YpaBHeHWUs C MapaMeTpoM Pemath ypaBHEHUS U 331291 [5] c. 25
82 CB000/1HO BEIOMPATH THUI M METOJIbl PEIICHUS] YPABHEHU I Ne2.3 A (9-11)
83- | Cucrembl ypaBHEHUI Pemiath cucTeMbI YpaBHEHHIA U 331491 [6]c.198
84 CB000IHO BBHIOMpPATh THUI M METOJBl PELICHUS CHCTEM Ne 59.1; 59.3
ypaBHEHUU
85- | PaBHOCMIIBHOCTH HEPABEHCTB CB000IHO oOmepUpPOBATHL TOHATHIMH: HEPaBEHCTBO, [4]¢.290
86 PaBHOCHIILHBIC HEPABCHCTBA Ne 12.8;12.9
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PemaTs pa3sHbIMM METOJJaMH HEPABEHCTBA
Jloka3pIBaTh HEPABEHCTBA
IIpumensiTe npu perieHuu 3anad HepaBeHcTBa Komm —
bynskosckoro, bepnymu;
87- | Meron nnTepBanos Pemarb HepaBeHCTBA U 3a1a4K [4] c. 32
88 CB000/1HO BEIOUPATH TUIT U METOBI PEIICHUS HEPABEHCTB N2 8 A(1-7)
89- | HepaBeHncrBa ¢ mapamerpaMu Pemarb HepaBeHCTBA U 3a1a4u [4] c. 32
90 CB000/1HO BEIOUPATH TUI U METOBI PEIICHUS HEPABEHCTB Ne2.8 B (1 - 6)
91- | Cucrembl HEPaBEHCTB Pemath cucremMbl HEpaBEHCTB U 33/1a4U 3anaHue B
92 CB0001HO BBHIOMpPATh THUII U METOJbl DPELICHUS CHCTEM TeTpaau
HEPABEHCTB
93- | IpakTnueckas padora Ne 14 «Pemenue Pemiars ypaBHeHUs, HEPAaBEHCTBA U 3a7a4U Ortuer.
94 | pauMoOHaNIbHBIX YpaBHEHUN U HEPABEHCTB) CB0001HO BHIOMPATH TUIl M METOJIbI PELLIEHUSI YPABHEHUN U
HEPaBEHCTB
95- | IlpakTuyeckass padora Ne 15 «Pemenue Pemiate ypaBHeHMsl, HEDABEHCTBA U 3aJ1a4K1 Oruer.
96 | cTeneHHbIX YpPAaBHEHHUH U HEPABEHCTB CB000/1HO BHIOMpATH TUIl U METO/bI PELICHUs] YPaBHEHUHN U
HEPABEHCTB
97- | IpakTuyeckass padora Ne 16 «Pemenue Pemiate ypaBHeHM s, HEPABCHCTBA U 3a1a4K Oruer.
98 | uppanMOHAIBHBIX YPaBHEHUI U HEPABEHCTB CB0001HO BBIOMPATH TUIT M METOJIbI PELLICHUSI YPABHEHUN U
HEPABEHCTB
99- | IlpakTuyeckass padora Ne 17 «Pemenue Pemath ypaBHeHusi, HEpaBEHCTBA U 3a7a4u Oruer.
100 | moka3aTeNbHBIX YPAaBHEHUI U HEPABEHCTBY» CB000/1HO BHIOMpATH TUIT U METO/bI PELICHUs] YpaBHEHUH U
HEPABEHCTB
101- | IlpakTnyeckass padora Ne 18 «Pemenue Pemiate ypaBHeHMs, HEPABCHCTBA U 33a4K Oruer.
102 | norapupMuyecKux ypaBHEHUIN U HEPABEHCTB) CB0001HO BBIOMPATH TUIT M METOJIbI PELLICHUS! YPABHEHUN U
HEPABEHCTB
103- | IlpakTnyeckass padora Ne 19 «Pemenue Pemath ypaBHeHusl, HEpaBEHCTBA U 3a7a4u Oruer.
104 | TpUrOHOMETPUYECKUX YpaBHEHUN " CB000/1HO BHIOMpATH TUIT U METO/IbI PEUICHUs] YpaBHEHUH U
HEPaBEHCTB HEPABEHCTB
105- | IlpakTnyeckass padora Ne 20 «Pemenue Pemath cucremMbl ypaBHeHM, HEPABEHCTB U 3ajauu Oruer.
106 | cucreM ypaBHEHMI U HEPAaBEHCTB» CB000/1HO BHIOMPATH METOABI PEIICHUSI CHCTEM YpPaBHEHUH
1 HEPAaBEHCTB
107- | Ilonsitue pyHKIum CB000JHO BJaJeTh MOHATUSAMU: 3aBUCHUMOCTb BEIWYHH, [6]c.5
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108 byHKIMSA, apryMeHT W 3HayeHue ¢yHkOuu, oodbmacts | Nel.2;1.3;1.7
OTIpeNieNIeHNs] U MHOXKECTBO 3HAueHUH (yHKUIWH, Tpaduk
3aBUCUMOCTH, TpaduK GyHKIIUN
BoruucasTh 3Ha4eHUs GYHKUUN U apryMeHTa
Ctpoutb rpaduxu
Haxoauthb 3HaueHus QyHKIMIA U apryMeHTOB 110 rpadukam
Pematrs 3agaum Ha cocTaBlieHHE (YHKLIHMOHAJIbHBIX
3aBUCUMOCTEN
109- | CgoiicTBa QpyHKIMH CB000OIHO BJAQJAeTh TOHATUAMH: HYIM  (QYHKIUH, [6]c. 7
110- MIPOMEKYTKHM 3HAKOTIOCTOSIHCTBA, BO3pacTaHUE HAa YMCIOBOM | Ne2.1;2.2;2.8
111- IPOMEXYTKE, YyObIBAHME Ha 4YHCIOBOM IPOMEXYTKE,
112 HanOoJpIllee W HaWMEHbIee 3HAuYeHHWEe (YHKIUU Ha
YUCIOBOM MPOMEXYTKE, Nepuoandeckas QpyHKIUs, MepUo,
4yeTHas ¥ HedeTHast QyHKIHH
IIpuMeHATh 3TH NOHATUS NP PEIICHUH 3a]a4
IIpumensiTe 1pu pelieHWH 3ajad CBOMCTBA (DYHKUUN:
YEeTHOCTh, NEPHUOAUYHOCTh, OTPAHUYEHHOCTh
113- | IpakTnueckas padora Ne21 «CocraBneHue BoruncasaTs 3HaueHUS GYHKIMM U apryMeHTa Oruer.
114 | GpyHKIMOHATBHBIX 3aBUCHUMOCTEH B 3agaydax Crpontsb rpaguku
MIPUKJIAHOTO XapaKTepay Haxonutsb 3HaueHus QyHKIMIA 1 apryMeHTOB 110 rpadukam
Pemate 3agaum Ha cocTaBiieHHE (YHKIHMOHAJIBHBIX
3aBUCUMOCTEN
115- | IIpakTnyeckas padora Ne22 «Bpruncienue BbruucasiTe 3HaueHUs GYHKUUN U apryMeHTa Oruer.
116 | 3HaueHuil QyHKIN» Crpouts rpapuku
Haxonuthb 3HaueHust QyHKIMIA U apryMeHTOB 110 rpadukam
117- | CrenerHast GyHKITUS CB0001HO BJIa/IeTh MTOHSATHEM CTENEHHAs (PYHKITUS [4] c. 175
118 Ctpours ee rpadux Ne 7.27;,7.28
IIpumensiTh cBoiicTBa QYHKIIMH NPU PEHICHUH 3a/1a4
119- | IlokazaTenpHast HYHKITUS CB0001HO BJIa/IeTh MTOHATHEM TTOKa3aTeNbHAS QYHKITUS [4] c.176
120 Ctpoursb ee rpadux Noe7.29 A, b
IIpumensiTe cBolicTBa QYHKIIMH NPU PEIICHUH 3a/1a4
121- | Jlorapupmuyeckast pyHKIUSA CB000/1HO BJ1aJeTh MOHATHEM JIorapupmuyeckas QyHKIHS [4] c. 175
122 Ctpouts ee rpaduk Ne 7.27;7.28
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IIpumMeHsTH CBOMCTBA QYHKIIUU MTPU PEIICHUN 3a/1a4

c.176 Ne 7.29 A,

123- | Tpuronomerpudeckue GyHKIHH CB000OAHO BJIAETh TOHATHAMHU TpPUTrOHOMETpHUeckue | [6]c. 25 NelO.1;
124 byHKIUHA c.28 Nel1.5
Ctpountsb rpadguxu
IIpumensiTe cBoiicTBa QYHKIMH NPU PEHICHUH 3a/1a4
125- | lIpakTnuyeckas padora Ne23 «MccnenoBanue Ctpoutsb rpaduku Oruer.
126 | snemeHTapHBIX QYHKIUID IIpumMeHsATH CBOMCTBA (YHKIIUU MPU PEIICHUU 3a/1a4
127- | llpakTu4yeckas padora Ne24 «Onucanue IIpumeHnsiTh cBOMCTBA GYHKIIMH MPU PELUICHUH 3a/1a4 Ortuer.
128 | byHKIMOHATBHBIX 3aBUCUMOCTEH B 3a7a4ax» Haxonutsb 3HaueHus QyHKIMIA 1 apryMeHTOB 110 rpadukam
129- | [lonsiTHE MOCIENOBATENBHOCTH CgoOoagHo BJIA/1eTh MTOHATUSAMHU YK CIJIOBAs [4] c.229
130 MIOCJIEAOBATEIBHOCTD Ne 9.1A; 9.2A
BoruncasaTs 11000# 4ieH N0ciIe10BaTeIbHOCTH
Haxoautb HOMep 11000T0 usieHa
131- | [Iporpeccun CB0o00IHO BIaJAeTh TOHATUAMU apupMETHUCCKAsT U [4] c. 231
132 reOMETPUYECKasl POTPeCcCus Ne 9.3A;9.5A;
IIpuMeHsaTH IIpu penieHuM 3a7a4 CBOMCTBA WM IPU3HAKU 9.8A
apu(MeTHUECKON U TeOMETPUYECKON MPOrpeccuii
133- | llpakTuyeckas padora Ne25 «Omnpexnenenue BoruncasaTs 11000# 4iieH Mocie10BaTeIbHOCTH Oryer.
134 | yucnoBoil mocne10BaTeNbHOCT Haxoautp HOMEp NMI000T0 UiIEeHa
IIpuMeHsTh TpU pElICHUM 3a/ady CBOMCTBA M MPU3HAKU
apupMeTHUYECKO U FeOMETPUUECKOMN Mporpeccuii
135- | beckoHeuHo  yObIBaromas  reoMeTpUYecKas CB000IHO BJIa/IeTh TOHATHEM OECKOHEYHO YObIBaroIas [4] c. 231
136 | mporpeccus reoOMeTpUYECcKasi MPOTrPeccus Ne 9.3A;9.5A;
IIpumeHsSITH €ro NpH pelIeHnH 3a1a4 9.8A
137- | TlousTre mpeaena IpuMeHsITDH TS PELICHUS 3a7a4 TEOPHUIO TIPEEIOB [4] c.234
138 Baaaers nmonsaTuaMu OeckoHedHO Oonbine u O6eckoneuno | Ne9.11 A, B, B
MaJible YHCIIOBBIE ITOCIIEA0BATEILHOCTH  YMETh CPABHUBAThH
0eCKOHEYHO Oonbine u 0eCKOHEYHO MaJible
MOCJIEI0BATENbHOCTH
139- | [lonsTHE TPOU3BOAHON Baaners NOHATUSAMHU: TNPOU3BOJAHAA (YHKIMM B TOUKE, [6]c. 82
140- npon3BoHas QYHKIIUH No28.1; 28.2;
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141- BbrunciasaTs npou3BOAHbIE 3JIeMEHTapHbIX QyHkumid u ux | 28.8; 28.7; 28.21;
142- KOMOMHAaIUM 28.24
143- OnepupoBarh B CTaHAAPTHBIX CUTYAIUSX MPOU3BOJAHBIMU
144 BBICILIETO MOPSIIKA
145- | IlpakTuyeckas padora Ne26 «Bpruucienue BopIuucasaTs TPOU3BOIHBIE AJIEMEHTAPHBIX (DYHKIIMH W HUX Oruer.
146 | mpoU3BOIHBIX» KOMOMHAIUH
¥Ymersb nipuMeHsTh TeOpeMbl BeltepmTpacca
YMeThb BBIIOIHATH NPUOJINKECHHBIC BEIYUCICHHS
147- | UccnenoBanue  GyHKIMU U HOCTPOCHHUE HccaenoBarh GyHKIIMM HA MOHOTOHHOCTD U OKCTPEMYMBI [5] c. 146
148- | rpaduxos Baagers noHATUSMU BTOpas NPOM3BOJAHASA, BBINYKIOCTh | Ne 283, c. 150
149- rpaduka No288
150 HccnenoBats GyHKIIMN HA BBITYKIOCTb
Ctpouthb rpaduk ¥ MPUMEHATH K PEHICHUIO 3a7a4, B TOM
YHCJIe C TApaMETPOM
151- | llpakTuyeckas padora Ne27 «IIpumenenue HccnenoBarb QyHKIMM HA MOHOTOHHOCTH M DKCTPEMYMBI, Ortuer.
152 | npou3BOMHOW B WCCICIOBAaHUU (QYHKIUU W Ha BBIITYKJIOCTh
MOCTPOEHHUH e€ rpadukar Crponth rpaduKu ¥ NPUMEHATh K PEIIEHUIO 33734, B TOM
YHCJIE C TApaMETPOM
153- | YpaBHeHME KacaTeabHOU Buasers noHATHEM KacaTellbHas K rpaduky QyHKIUN [6]c. 85
154 IIpuMeHSATH €ro Npu pelIeHUH 3a1a49 No28.25; ¢.91
Ne29.12
155- | IIpakTnuyeckas padora Ne28 «CocraBnenue Buaaners noHATHEM KacaTellbHas K rpaduky QyHKINUN Oruer.
156 | ypaBHeHMsI KacaTeIbHOI» IIpumeHSITH €ro NpH pelIeHNnH 3a1a4
157- | IlonsaTHe nepBooOpa3HOM U HHTETpaIa Baapers MOHATHAMH nepBooOpazHas byHKIMA, [4] c. 183
158- HeoIpeAeNICHHBIA HHTETpaT Ne 3.42,3.45(0,
159- HNuTerpupoBath QyHKIINH r)
160
161- | OnpeneneHHbIN UHTETpAI HNuTerpupoBath QyHKIINH [6]c. 165
162 Baaaers moHsitueM: mionaab KpUBOJUHEHHON Tpameunu, | No  49.1; 49.2;

¢dopmyna Herotona-Jleiibnuna.

BouruncasiTh onpeeneHHblid HHTErpall.

BorluncaaTs MIOM@AAM TJIOCKHX (UTYp W OOBEMBI Tel
BpAILICHUS C TOMOINIBIO MHTErpaJIa.

49.8
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163- | IlpakTHyeckas pabota Ne29 2 HNuTerpupoBarh QyHKINU Oryer.
164 | «aTerpupoBaHue QYHKIIHI) IpumensaTs Teopemy HproTona-JleitOHuna u ee crneacTBus
JUISI pelIeHus 3a]1a4
Pa3jen 2 BeposiTHOCTH M CTATHCTHKA, JIOTHKA, TeOPHUsi rpad)oB 1 KOMOMHATOPUKA
165- | DneMeHTBI CTaTUCTUKU 2 OnepupoBatnb OCHOBHBIMU OIHCATEIbHBIMU [5] ¢.360
166 XapaKTepUCTUKAMU  YHUCJIOBOrO  Habopa,  MOHSITHEM Nel,2,3
reHepabHasi COBOKYIHOCTh U BEIOOPKOI U3 Hee
HaxoauTthb XxapakTepuCTUKU YHCIOBOTO Habopa
Nmers 1npeacTaBieHHE O UEHTPAIBHOM MpPEnesIbHON
Teopeme
HNmets mnpencraBieHre O BBEIOOPOYHOM Kod(dduimeHte
KOPpeJSIIUY U JUHEHHON penpeccun
HNmerp mpencraBieHHE O CTaTUCTHUUECKUX THUIIOTE3aX U
MPOBEPKE CTAaTHUCTHYECKON THUIIOTE3bl, O CTATUCTHUKE
KpUTEpHUs U €€ ypOBHE 3HAUMMOCTHU
HNmers mpencraBieHue O CBSI3U  OMIIMPUYECKUX U
TEOPETUYECKHUX paclpeeIeHHH
167- | llpakTnueckass padora Ne30  «Pemenue 2 Onepuposarnb OCHOBHBIMH ONMCATEIIbHBIMU Oruer.
168 | mpakThyeckux 3aaady Ha 0OpabOTKY YHMCIIOBBIX XapaKTEepUCTUKAMU  YHUCJIOBOIO  Habopa,  MOHSITHEM
JAHHBIX, BBIYUCICHUE UX XapaKTEPUCTHK reHepajbHas COBOKYITHOCTb U BBIOOPKOM U3 Hee
Haxoauth XapakTepHuCTUKH YHCIOBOTO Habopa
169- | DneMeHTBI TEOPUH BEPOSTHOCTU 2 OnepupoBarb NOHATHUSAMHU: 4YacTOTa M  BEPOSTHOCTh [4] c. 265
170 COOBITHS, CyMMa U  TPOU3BEJACHHE  BEPOSTHOCTEH, Ne 11.1; 11.2

BBIUUCIISATh BEPOSTHOCTH COOBITUH HA OCHOBE TOJCYETa
4yuciaa UCXOA0B

OmnpenessiTh UCKPETHBIE W HENPEPHIBHBIE CIydailHbIE
BEJIMYMHBI U PACHpPEIECICHUs, HE3aBUCUMOCTh CIy4ailHbIX
BEJIMYMH

BohluucjaaTs WM OLEHUBATh BEPOSITHOCTH COOBITHI B
peanbHOU KU3HU

NmeTtb mnpenctaBieHWe O HOPMAJIBHOM pPacHpeieieHud |

IIpUMepax HOPMAJIbHO PaCIPEIEICHHBIX BEJIMYUH
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171-
172

XapaKTEepUCTUKHU CIYYANHBIX BETUYUH

BbrunciasTh MaTeMaTU4YeCKOE OXKHUIAHUE U JAUCIIEPCHIO
CIIyYaHbIX BEIUYUH

Hmers mnpeacraBjieHHMe O COBMECTHBIX PaCIpeleIeHUSIX
CIIyYaHBIX BEIUYUH

IlonnMaTtp CyTh 3aKOHa OOJBIIMX YHUCEN U BHIOOPOUYHOTO
METO/1a U3MEPEHUSI BEPOSITHOCTEH

MMeTh mpeacTraBiieHHe O HOPMaJIbHOM paclpelesieHud U
npuMepax  HOPMaJIbHO  PACIPENCICHHBIX  CIIy4YailHBIX
BEJIMYUH

NmeThb npeacTaB/ieHHe O KOPPEISALMH CITyYaliHBIX BETMYUH

[4] c. 265
Ne11.7;11.9

173-
174

IMpakTnyeckas padora Ne3l «Pemenue 3amau
Ha BbBIYHCJICHHUC BEPOATHOCTHU COOBITHI»

BbluMcassTh WM OLIEHWBATH BEPOSTHOCTH COOBITUH B
peanbHON JKU3HU
BbI4uCcasATh XapaKTEepUCTUKH CIYYalHbIX BEJIMYHUH

175-
176

OcHoBbl  kKOMOMHaTOpuku. Teopus
Metoa MaTeMaTH4eCKOM HHAYKIIUH.

rpados.

BuiiaieTb OCHOBHBIMH MOHSITHSMH KOMOMHATOPUKHU

Biaanerb OCHOBHBIMHU TMOHATHSAMH Teopun TpadoB (rpad,
BEpILIKHA, pedpo, CTENEHb BEPILIUHBIL, TyTh B rpade)

Hmeth nipencTaBieHue O AEPEBbAX U YMETh IPUMEHSTH MpU
peleHnH 3a1a4

YMeTh OCyLIECTBIATh MyTH MO pedpam, o0xoisl pebep u
BEpILUH rpada

HNmetb mnpencraBieHue o0 3ilIepoBOM M T'aMUJIBTOHOBOM
NyTH, WUMETh NPEACTaBICHHWE O TPYAHOCTH HAXOXKICHUS
raMHUJIBTOHOBA MTyTH

Baaners TOHATHSMH KOHEYHBIE M CYETHBIE MHOJXKECTBA,
YMETh UX IPUMEHSTh MIPU PELICHUH 33134

YMeTh NPUMEHATh METOJl MATEeMaTHYECKOW MHIYKIIUU TPH
pelLeHnt 3a1a4

YMeTh NPUMEHSTh TPUHIHNT J{MpHXJIe IpH pelIeHn  3a/1a4

177-
178

IIpakTnyeckas padora  Ne32
KOMOMHATOPHBIX 3a/1a4»

«Pemenue

BaiageTrs OCHOBHBIMH MOHATHUSAMH KOMOWHATOPUKU
Baanerb OCHOBHBIMH TOHATUSMH Teopuu TpadoB (rpad,
BEpIIIMHA, peOpo, CTENeHb BEPIINHEI, TyTh B rpade)

YMeTb NMPUMEHSITh METO/ MaTEMaTHYECKON WHIYKIIUU TPU
pelIeHUH 3a]1a4

Ortyer.
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IIpumeHsATH (pOPMYJIbI TPU PEIICHUU 3a1a4

179-
180

Pemienue TeKCTOBBIX 3a/1a4

Pemath pasHbie 3a1a4u, Tpedyronme nepedopa BapuaHToB,
MIPOBEPKH YCIOBUM, BEIOOPA ONITHMAIBHOTO pe3yJIbTaTa
AHaJIM3MPOBATH YCIOBUE 337291

Bpi0upaTh onTHUMaIBHBIN METO PEIICHUS 3a1a4u
CTpoutb  MOJENb  pEHmIEHUS  3aJadd,  IMPOBOJUTH
JIOKa3aTeJIbHbIC PACCYKIECHHUS MPU PEIICHUH 3a1a91
IlepeBoguth uHPOpPMAIUIO U3 OJHON (QOPMBI 3aMucH B
JIPYTYIO, UCIIOJIB3YsI TIPH HEOOXOJIMMOCTH CXEMBI, TaOIHIIbI,
rpaduKy, TuarpaMmmbl

3amanue B
TETPaIu

181-
182

IMpakTnyeckas padora Ne33 «Pemenue 3agau»

Pemathb 3a71a41 MOBBIIICHHON CIIOKHOCTH

AHaJIM3MPOBATh YCIOBUE 3a7auu

Bb10upaTh onTUMaIbHBIA METOJ] pELICHHS 331a4U
CTpouth  MOAENb  pEHICHUS  3aJayd,  IPOBOJUTH
JIOKa3aTeNbHbIE PACCYXKICHHS MPU PEUICHUH 3a/1a4H

Ortuer.

Pa3nen 3 I'eomerpus

183-
184

Axcuomsl crepeomeTpuu. OCHOBHBIE (PUTYpBHI B
npocTpancTBe. B3anmHoe pacnonoxxenue Guryp
B IIPOCTPAHCTBE

2

HNmers mnpencraBieHusi o0 akcMOMax CTEPEOMETPUH U
CIIEZICTBUSX U3 HUX

Pemars 3amaun Ha TPUMEHEHHE AKCHOM M CIIEICTBUU U3
HHUX

Biaaagers reoMeTpUYECKHMHM MOHATUAMH [PU PELICHUU
3a/71a4 U MPOBEJACHUN MATEMAaTUYECKUX PACCYKICHUN
@opMyJIMPOBATH ONPEIEICHUS TEOMETPUUECKUX PUTYD
BuiaBUrarh rumote3bl O HOBBIX CBOWCTBAaxX W IMPHU3HAKAX
reoMeTpuueckux (uryp u oO0CHOBBIBATH WJIHM OMPOBEPTaTh
150:4

O0001aTh UM KOHKPETU3UPOBATh PE3YJbTAaThl HA HOBBIX
KJaccax Gpuryp

IIpoBoaANTH B HECIOXKHBIX CIyYasx Kiaccudukamuio Guryp
10 Pa3JIMYHbIM OCHOBAHUSIM

HccnenoBath uepTeu, BKIOYasi KOMOWHAIIUU GUTYD
N3BaexkaTb, WHTEPIPETUPOBATH U  MPeoOpa30OBHIBATH

[4] c. 51
Ne 5.1 (A, B, B)
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nH(pOpMalLKIO, TPECTABICHHYIO Ha YepTexax

Pemarh 3azaun IreoMETPUYECKOTO COJEp)KaHUs, B TOM
YHClie B CUTYaIUsX, KOTJa aJITOPUTM pPEIleHUsl HE CIeAyeT
SIBHO U3 YCIIOBUS

BbInoyHATL ~ HEOOXOAWMBbIE  JJI  peHIeHHs — 3aJadu
JIOTIOJTHUTEIIbHBIE IOCTPOEHHUS

HccnenoBats BO3MOXKHOCTH MPUMEHEHHUS TEOpEM U
bopMmyI Ui penieHus 3aaay

@®opmyJMpoBaTh U JI0OKa3blBaTh  T'€OMETPUUYECKHE
YTBEPKACHUS

Hmers mnpeacTaBieHHe O CKPEUIMBAIOIIUXCS TMPSMBIX B
IIPOCTPAHCTBE

Haxoauthb yron u paccTosiHue MKy HUMU

IIpumeHsTh TEOpPEMBI O NAPAUIEIBHOCTH MPSAMBIX U
TJIOCKOCTEH B MPOCTPAHCTBE MPU PEHICHUH 3a]1a4

185-
186

IIpakTnueckas padGora Ne
B3aMMHOTO  PAaCMOJI0XKEHUS
00BEKTOB B IIPOCTPAHCTBE»

34 «Onucanue
T€OMETPUUYECKHIX

HceaenoBath 4yepTexu, BKIIOYAs KOMOMHAIUN HUTYP
N3BaekaTb, MHTEPIPETUPOBATH M IPeoOpa3OBbIBATH
nH(pOpMalLMIO, TPEJICTABICHHYIO Ha YepTexkax

Pemarb 3amaun IreOMETPUYECKOTO COJEP)KAaHUSA, B TOM
YUCJIC B CUTyalludX, KOraa aJlfOPUTM PEIICHUA HC CICAYCT
SBHO U3 yCIIOBHS

BoInmoaHaTn HCOGXOHI/IMHQ JIA peHICHUA 3aJa4un
JOINOJHUTECIIBHBIC IMTOCTPOCHUSA

HNmers mnpeacraBieHMe O CKPELIMBAIOIIUXCS IPSAMBIX B
IIPOCTPAHCTBE

Haxoauth yron u paccTosiHue MKy HUMU

Oryer.

187-
188

[Ipeo6pa3oBanus nmpocTpaHcTBa

HNmers mnpencraBneHue O JBW)KEHHMSX B IMPOCTPAHCTBE:
NapauIeIbHOM [IEPEHOCE; CUMMETPHH; IIOBOPOTE
OTHOCHUTEJIBHO IPSIMOM; BAHTOBOW CUMMETPHUH

Baager, TDNOHATHAMHM ILEHTPAJIbHOE U NapajuIeNbHOE
IIPOEKTUPOBAHUE

IIpumensiTe  napauienbHOE  NPOEKTUPOBAHUE NS
n300paxeHus: uryp

[4] c. 54
Ne 3.7; 3.8
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189-
190

IIpakTuyeckasi padora Ne3dS «M3obOpaxenue
TPEXMEPHBIX OOBEKTOB IO UX OMUCAHUIO)»

Biagerh TOHATHAMH [EHTPAJbHOE W IApaUIEIbHOE
POEKTHPOBAHUE

I[IpumeHsiTh  mapajulelbHOE  NPOSKTHPOBAHHE UL
n300pakeHus puryp

Ortuyer.

191-
192

[leprnieHIUKYISIPHOCTD B IPOCTPAHCTBE

I[IpuMeHSITh TMEPHEHIUKYISIPHOCTh MPSAMOW U IUIOCKOCTHU
IIPU pELICHUH 33]a4

Baagers MOHATUSMH OpPTOTOHAJIBHOE IPOEKTUPOBAHHUE,
HAKJIOHHBIE U UX MPOEKIUU

I[IpumeHsiTh TEOpeMy O TpexX MEpPHEHAUKYISIpax Npu
pellIeHnn 3a1a4

Pemiath 3amaun Ha TPUMEHEHHE MOHSATHI: PACCTOSHHE
MEXIy (UTypaMu B IPOCTPAHCTBE, OOLIMI MEPIICHINKYISP
JIBYX CKPEIIMBAIOIINUXCS MPSIMBIX

[4] c. 55
Ne3.17; 3.12

193-
194

VYTIuIBl B IPOCTPAHCTBE

Pemiate 3a7auM Ha BIAJCHUE IOHATHEM YOl MEXIY
IIPSIMOM U TIOCKOCTBEO

Baagerb NOHATHAMM: TPEXTPaHHBIM U MHOTOTPaHHBIA yToJl,
CBOMICTBA IIJIOCKMX YITIOB MHOTOIPDAHHOI'O YyIja, CBOMCTBA
IJIOCKUX M JIBYTPAHHBIX YIJIOB TPEXTPAHHOTO yIia

Pematp 3a7auM Ha NPUMEHEHUE IMOHATHUN: JIBYIPAHHBIN
yroJ, Yroidl MEXAYy IUIOCKOCTSMH, NEPIEeHIUKYIISPHBIC
IJIOCKOCTH, TEOPEMBl KOCMHYCOB U  CHHYCOB A
TPEXTPAHHOTO yIila

Pemiate 3amayn Ha BIIaJIcHUE IOHATHUAMU: KacaTelIbHbIE
IIPSIMBIE U IUNIOCKOCTH

[4] c. 55
Ne 3.35; 3.37

195-
196

IIpakTnyeckas padora 36 «Bbruncinenue
paccTosHUM U YIJIOB B IPOCTPAHCTBEN

Pemate 3amaun Ha NPUMEHEHUE IMOHATHUN: PACCTOSHUE MEXIY
¢urypamum B TPOCTPAHCTBE, OOLIMHA MEPHEHAMKYISP JBYX
CKPELIUBAOLINXCS IPSIMBIX

Pemiars 3a7aum Ha BIIAJICHUE TOHATUEM YIOJ MEXIY
MIPSIMOM M TNIOCKOCTBIO

Pemiarp 3a7auyu Ha NPUMEHEHUE MOHATUN: IBYIPAHHBIN
Yroj, Yrojl MeXAy IIJIOCKOCTSAMHU, IEPIEHIUKYIISIPHBIE
INIOCKOCTH

Pemiate 3a1aum Ha BIIAJICHWE TOHATHSMU: KacaTellbHbIC

Ortyer.
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IMPSAMBIC U ITJIIOCKOCTH

197- | MHOTOrpaHHUKH BJiajgeTh MOHATHAMHU CTEPEOMETPHH: TIPU3MA, [4] c. 204
198 napajuiesienuIie 1, MupaMuaa, TETpadap Ne 8.1; 8.2
CTpouThb Ce€ueHUsT MHOTOIPAaHHUKOB C HCIOJIb30BAHUEM
pa3IMYHBIX METOJIOB, B TOM YHUCJIE U METOJIa CIIEJ0B
Pemiate 3ajauM Ha NOPUMEHEHUE CBOMCTB IIPU3MBI,
napajuiesienumnen1a, mupaMubl
HNmers mnpencraBieHue o TeopeMe Oiliepa, NpaBHIbHBIX
MHOTOTpaHHHUKaX
199- | Tena BpareHus Pemiatph 3a7aun Ha NPUMEHEHHE TMOHATHM Tella BpaIllCHUs [4] c. 204
200 (uMnuHAp, KOHYC, map U chepa), UX CeUCHUS Ne 8.7; 8.8
Pemiars 3agaun Ha NPUMEHEHHUE TOHSITUN BIHUCAHHBIE W
OMMCAHHBIE Cephl
201- | [1nomaay MOBEPXHOCTH U OOBEMBI Tl BoprumcasiTh mIomaay noBepXHOCTE MHOTOTPAHHUKOB [4] c. 205
202 CTpouTh pa3BepTKU UUIMHAPA U KOHYCa Neo 8.16; 8.22
BbruncasTh 1iona M NoBepXHOCTH [IIMHAPA U KOHYCa
BoruncasTs miomans chepsl
Pemarp 3a7aun Ha KOMOMHAIMM MHOTOTPAHHUKOB U Tl
BpallleHus
BbrunciasaTbs 00b€Mbl MHOTOIPAaHHUKOB, TEJ BPALLICHUS
203- | ITogoOue B mpocTpaHCTBE UMeTh TIpeICTaBIEHHE O IOJ00MU B IPOCTPAHCTBE [4] c. 206
204 Pemare 3a7aunm  Ha OTHOIICHHE OOBEMOB W  IUIOMIAJCH Ne 8.65; 8.66;
MTOBEPXHOCTEH MOTOOHBIX GUTYP 8.67
205- | IIpakTnueckas pabGora 37 «BsluncieHue BoryucisATs I01a M NoBEpXHOCTEH MHOIOTPAHHUKOB
206 | 0OBEMOB M TUIONIA/IEH MHOTOTPAHHUKOBY BoruucasaTh 00beMbl MHOTOTPaHHUKOB OrTuer.
207- | IIpakTnueckass pabGora 38 «BriuncieHue BoryuciasaTs 1mIommaay NoBEpXHOCTU HUINHAPA U KOHYCa Oruer.
208 | 0OBEMOB | TUIOMIA/ICH TETT BPAIICHHS BbI4HCAATD [UI0MIA16 Chephl
Burunciasite 00beMBI TENT BpalcHus
209- | lIpakTuyeckass padora 39 «Bruucienue Pemiath 3a7aun Ha KOMOWHAIMM MHOTOTPAHHUKOB U Tl Oryer.
210 | 00BEMOB M IUIOIIAEH KOMOMHAIIUI TEI» BpAaICHUS
211- | /lexapTOBBI KOOPAMHATHI B IPOCTPAHCTBE Baaaerb NOHATUAMU KOOPAMHATHI B IPOCTPAHCTBE [4] c. 100
212 Pemath 3amaun Ha TpUMEHEHUE YpPABHEHHS IUIOCKOCTH, Ne 5.1;5.2

(OpMyIIBI paCCTOSTHHSI MEXK]Ty TOUKAMH, YPAaBHEHHS C(epbl
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213- | llpakTuyeckass padora Ned0) «Pemenue 2 IIpumeHATH METOA KOOpPJAMHAT B MPOCTPAHCTBE MPHU Oruer.
214 | reoMeTpuYEeCKMX 3aJad B KOOPJIMHATHOU pelIeHuy 3a1a4
hopmey
215- | TloHsATHE BEKTOpA B IPOCTPAHCTBE 2 Baanerb NOHATUAMU BEKTOPBI U UX KOOPIUHATHI [4] c¢. 100
216 BeInoHATHL oniepanuy Hajl BEKTOPaMHU Ne 5.7;5.12
Hcnonb3oBaTh CKaNspHOE IPOU3BEACHHUE BEKTOPOB IIPU
pelLeHnH 3a1a4
IIpuMeHATH BEKTOPHI U METOJ KOOPAMHAT B IPOCTPAHCTBE
IIPU PELICHUH 33134
217- | IlpakTnueckass padora Ne4dl «Omnpenenenue 2 Baagers NOHATUSIMU BEKTOPBI Oruer.
218 | BEKTOPOB € UX N300paKEHUEM» BbiunciasaTs KOOpIUHATH BEKTOPA
219- | IlpakTuyeckass padora Ne42 «BoinonHeHnue 2 BpinoHATH onepanuu HajJ BEKTOPAMH B T€OMETPUUYECKOU Ortuer.
220 | melicTBU HaJ BEKTOpaMM» ¥ KOOpJIUHATHOU (opme
221- | IlpakTnueckass paGora Ne43 «PemeHue 2 Hcnonb3oBaTh CKaNspHOE IPOU3BEACHUE BEKTOPOB IIpU Oruer.
222 | reOMETpUYECKMX  3aJad B  KOOPAMHATHOU peleHnt 3a1a4
bopme» IIpuMeHSITH BEKTOPHI U METOJI KOOPJAUHAT B IPOCTPAHCTBE
IPU PEeUIeHNH 33134
223- | KoncyabTanuu 6
224-
225-
226-
227-
228
229- | DK3aMeHbl 6
234
Hroro: 234
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V. YCJIOBUA PEAJIM3ALIUU TPOTPAMMBI YYEBHOI'O ITPEJIMETA

4.1 MaTepuajibHO-TeXHUYECKHeE YCJIOBHS o0ecneyeHus MPOrpaMMbl y4eOHOI0 mpeaMeTa

OcBoeHnue mporpaMMmbl y4yeOHOro mnpenMera MaTemaTtuka mnpeArnoaraeT Haludue
y4yeOHOro KabuHeTa, B KOTOPOM HMEETCS BO3MOXKHOCTh OOECIEeYUTh CBOOOIHBIM JOCTYN B
HuTepHeT BO BpeMsl yueOHOT0 3aHITHUS U B IEPUO BHEYUEOHOM e TEIBHOCTH 00yYarOINXCSl.

MartepraabHO-TEXHUUYECKUE  YCIOBMSI  peald3allid OCHOBHOM  00pa3oBaTesbHOU
porpaMMbl POPMHUPYIOTCS C YIETOM:

- tpeboBanuit PI'OC COO;

- TOJIOKEHUS O JIMLIEH3UPOBAHUM OOpPa30BATEIbHOU NEATEIBHOCTH, YTBEP>KICHHOIO
nocranoBienueM [IpaBurensctBa Poccuiickoit @enepanuu ot 28 okTsaopst 2013 r. N 966;

-CaHuTapHO-3MMUIEMHOJIOTHYECKUX TpaBuil U HopmatuBoB CanlluH 2.4.6.2553-09
"CaHUTapHO-3MIUIEMHOJIOTHYECKHE TPeOOBaHMs K O€30MacHOCTH YCIOBHH Tpyaa paOOTHUKOB,
HEe JocTurmmx 18-meTHero Bo3pacTa', YTBEpKICHHBIX TIOCTaHOBIEHHEM [ JaBHOTO
rocy1apcTBEHHOro caHutapHoro Bpauda Poccuiickoit ®enepanuu ot 30 centsaopa 2009 r. N 58
(3apeructpupoBaHHbIX MuHucTtepcTBOM toctuiiuu Poccuiickoit ®eneparuu 05.11.2009 r.,
peructpauronnbii N 15172, Poccuiickas razera, 2009, N 217);

- Ilomemenune kaOuHETa MOJDKHO YAOBIETBOPATH TpeOoBaHusM CaHUTapHO-
sanuaeMuonornyeckux mnpasuwil v HopmatuBoB (CanllnH2.4.2Nel178-02) u ObITH OCHAIIEHO
TUTIOBBIM  O0OpYZOBAaHHMEM, YyKa3aHHbIM B HACTOSIIUX TpPeOOBAaHUAX, B TOM YHCIE
CHEeIMATM3UPOBAHHON y4eOHOW MeOenpi0 W cpeacTBaMH OOydeHHs, IOCTAaTOYHBIMU JIJIst
BBIMIOJTHEHHS] TpeOOBaHUN K YpOBHIO MOATOTOBKH oOydvarommxcs. (IIucemo MunmctepcTBa
obpazoBanuss u Hayku P® or 24.11.2011 NeMJ/I-1552/03 «OG6  ocHaiieHUA
0011e00pa30BaTeIbHBIX YUPEXKICHUH Y4YeOHBIM U Y4eOHO-TAaOOPATOPHBIM O00OPYIOBAHHEM)
(BMecTe ¢ «PexoMeHIausIMH TI0 OCHAIICHUIO 001e00pa30BaTEeIIbHBIX YUPESIKIACHHH YICOHBIM H
yueOHO-1a00paTOpHBIM  000pyIOBaHUEM, HEOOXOAWMBIM [UIs peanu3anuu  ¢deaepatbHOro
rocyaapctBeHHOTO obpasoBarenbHoro cranpapra (OI'OC) ocHoBHOro o6miero oOpa3zoBaHus,
OpraHM3alli TMPOEKTHON JIEeATENbHOCTH, MOJEIUPOBAHUS M TEXHUYECKOTO TBOPUYECTBA
00y4aroIuXxcs).

4.2 Uu(opManimOHHO-METOANYECKHE YCJIOBHSA pean3aluy y4e0HOro npeamera

Ilepeyenn pexoMenayeMbIX y4eOHbIX H3ianuii, IHTepHeT-pecypcoB

s crynenTos

1. Aranacsn JI.C., Byry3oB B. ®@., Kanomues C.b. u ap. I'eomerpus (6a30Bblii 1 IpopHIBHBIN
ypoBHH). 10—11 xmaccer. — M., 2017.

2. bammakoB M.M. MaremaTuka: yueOHMK JUIS CTY[. YUpEXKACHUN cpel. mpod. oOpa3oBaHMUSL.
— M., 2017.

3. bammakoB M.M. Marematuka. COOpHHMK 3aaad Npo(UIbHON HANpaBICHHOCTH: Yyueo.
nocoOue ISt CTy. YUpexaeHui cpe. nmpod. oopazoBanus. — M., 2017.

4. bammakoB M.M. Marematuka. 3amgayHuk: y4eb. mocoOuWe Uis CTYH. YUPEXKIESHUU cper.
npod. odpazoBanus. — M., 2017.

5. I'yces B.A., TIpuropse C.I'., Hpomrmna C.B. Marematuka ans1 mnpodeccuit u
CHEIHNAIbHOCTEH COIUAIbHO-DKOHOMUYECKOT0 MPO(UIIs: YUeOHUK JUISl CTYA. YUpPExIACHUN
cpen. mpod. odpazoBanus. — M., 2017.

6. MopakoBud A.I'. AnreOpa 1 Havaia MaTeMaTHIeCKOTO aHainmu3a (0a30BbIi ypoBeHb), 10 — 11
knaccel. Yacte 2, 3amaunuk. — M., 2017
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Jlns npenogasareneit

OenepanbHblil 3aK0H 0T 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoit deaeparum.
[Ipuka3z MunucrepctBa obpazoBanusi 1 Hayku PD or 17.05.2012 Ne 413 «O06 yTBepkaeHUU
(denepasbHOro TOCYAapCTBEHHOTO O0pa3oBAaTENbHOTO CTAaHAAPTA CpeaHero (IOJIHOro) OOIIEero
00pazoBaHH.

[Ipuka3z MunucrepctBa obpasoBanuss u Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHuu
n3meHenut B Ilpuka3 MunucrepctBa oOpa3oBaHusi u Hayku Poccuiickoii ®denepanuu oT
17.05.2012 Ne 413 «“O06 yrtBepxkaeHuu (eaepaabHOr0 roCyAapCTBEHHOTO 00pa3oBaTEILHOTO
CcTaHJapTa cpeaHero (MoJHOro) o0miero oopa3oBaHus .

[Mucemo [lemapTamenTa rocyJapCTBEHHOH MOMUTHUKH B chepe MOArOTOBKU pabodMx KaapoB U
JITIO MunucrepctBa obpazoanusi u Hayku PD ot 17.03.2015 Ne 06-259 «PekoMmeHmanuu 1o
OpraHu3aliiil  TOJYYEeHHs CpelHero oomero oOpa3oBaHUS B Ipeaeiax  OCBOCHUS
o0pa3oBaTeNbHbIX MPOrpamMM cpeiHero npodeccuoHaabHOoro o0pa3zoBaHus Ha 0a3e OCHOBHOTO
o0miero o0pa3oBaHus C yueToM TpeOOBaHUH (eepaabHBIX FOCyIapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJapTOB M TOJy4aeMoWl MpOQeccHuu WM CHEIUAIBHOCTH CpPeTHEro MpodecCHOHaIbLHOTO
00pazoBaHUN.

bammakos M.I. MatemaTuka: KH. I IIPENoiaBarelis: MeTo. mocooue. — M., 2017
Bbammakos M.U., Lpiranos I11.1. Metoauueckoe nocodue mis moarotosku k EI'D. — M., 2017.

HNHTepHeT-pecypcesl

www. fcior. edu. ru (MHpOpManinOHHbIE, TPEHHPOBOYHBIE U KOHTPOJIBHBIE MAaTEPHAIIBI).
www. school-collection.edu.ru (Eaunast Koyieknu nuppoBbIX 00pa3oBaTeIbHBIX PECYPCOB).

33



V. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHHMSA YYEBHOI'O

NNPEAMETA
Pe3yabTaThl 00yueHus ®opMbl U MeTOABI
KOHTPOJISI U OLIEHKH
pe3yJibTaToB
00yueHust
JIN4HOCTHBIE pPe3y/IbTAThI
JI1 - poccuiicKyr0 TPaKJAHCKYIO MJICHTHUYHOCTh, NaTPUOTU3M, | ExkenHeBHBIC

YBAXXCHHUEC K CBOEMY HapoAdy, 4YYBCTBa OTBETCTBCHHOCTH IICPEN

HAOMIONEHUS B XOHE

Ponunoii, ropmoctu 3a cBOW Kpail, cBoro PomuHy, mpomioe U | yd4eOHBIX 3aHATHH |

HACTOsIIllee MHOTOHALIMOHAJIBHOrO Haponxa Poccum, yBakeHHE | BHEYPOUHOU

rOCY/IapCTBEHHBIX CUMBOJIOB (rep0, diar, ruMH); NESITEIbHOCTH.
[TpencraBustoTcs B
BUJE XapaKTEPUCTUKU
oOyuatomerocs
ITPNe33

JI2 - rpakaaHCKYI0 MO3MIMIO KaK aKTUBHOTO M OTBETCTBEHHOTO ujieHa | ExxeHeBHbIE

pOCCHﬁCKOFO O6IJ.[CCTBa, OCO3HAIIETO CBOU KOHCTUTYITMOHHBIC ITpaBa

HAOMIONEHUS B XOHE

U 00S3aHHOCTH, YBaXKAIOIIEro 3aKOH M MPABOIOPSIOK, O0NAAaloNIero | y4eOHbIX 3aHSATHH |

YYBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO MPHHUMAFOLICTO | BHEYPOUHOM

TPaTUIIMOHHBIC HaIlMOHAJIbHBIC u 00IIIeYeIIOBEYECKHE | ICATSIHLHOCTH.

TYMaHUCTUYECKUE U JIEMOKPATHUECKHE [ICHHOCTH; [MpencraBnstoTes B
BUJEC XapaKTEPUCTUKU
oOyuJatomerocs
ITPNe33

JI3 - chopMHpPOBAaHHOCTh MHPOBO33PEHUS, COOTBETCTBYHOIIETO | ExkelHEeBHBIC

COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOMN MPAKTHKU,

HAaOMIOOEHUI B XOJE

OCHOBAaHHOTO Ha Juajore KyIbTyp, a Takke pa3Nu4HblX (opM | ydeOHBIX 3aHATUH U

OOIIECTBEHHOTO  CO3HAHWs, OCO3HAHHE  CBOEr0  MecTa B | BHEYPOUHOU

MOJIUKYJIBTYPHOM MHPE; JeSITeIbHOCTH.
[Ipencrapnstorcs B
BUJIE XapaKTEPHUCTUKH
oOyyaromierocs
TTPNe2; ITPNel

JI4 - chopmupoBaHHOCTH OCHOB CaMOPA3BHUTHS W CAaMOBOCTIMTAaHUS B | ExkenHeBHBIC

COOTBETCTBUM C OOIICYEIIOBEYECKMMH IIEHHOCTAMUA M HWAeaIaMU
TPaXJAHCKOTO  00IecTBa; TOTOBHOCTH W CIOCOOHOCTh K
CaMOCTOSITENIbHOM, TBOPUECKOM M OTBETCTBEHHON JAESITEITbHOCTH;

HaOMmOJIeHUsT B XOJe
Y4eOHBIX 3aHATUUH U
BHEYPOUYHOHI
JCSATSIILHOCTH.
[IpencraBusiroTcs B
BHJIE XapaKTEPUCTUKH
oOyuatomerocs
TTPNeS; TTPNe6

JIS - HpaBCTBEHHOE CO3HAHHE U TOBEJACHUE HA OCHOBE YCBOEHUS
0011IeYeI0BeYeCKUX IEHHOCTEH;

ExenneBHrie
HAOMIONEHUS B XOIE

y4eOHBIX 3aHATHH WU
BHEYPOUYHOMI
JESTENBHOCTH.
[Ipencrapistorcs B
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BUJIC XapaKTEPUCTHKH
oOyuatomierocs
[TPNe20; [TPNe21;
IIPNo24; TTPNe30

JI6 - TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHIO, B TOM 4YHCIIC
caM000pa30BaHMI0, HA TPOTSHKEHHHM BCEH JKU3HHM; CO3HATEIBHOE
OTHOIICHUE K HEMPEPHIBHOMY 00OpPa30BaHHMIO KaK YCJIOBHIO YCIICIITHON
npohecCHOHATLHOM U OOIIIECTBEHHON AESITETbHOCTH;

Exennesunie
HAOOJICHUsT B XOJE
Y4eOHBIX 3aHATHH |
BHEYPOUYHOHI
NeSITeIbHOCTH.
[Ipencrasinstorcs B
BUJIE XapaKTEPUCTUKH
oOyuJatomerocs
ITPNe36; TTPNe37

JI7 - screTMYecKkoe OTHOIIEHHE K MHUPY, BKIIIOYas 3CTETUKY ObITa,
Hay4HOTO M TEXHUYECKOr0 TBOPYECTBA, CIIOPTa, OOIIECTBEHHbBIX
OTHOIICHU;

Exxennesnnie
HaOmIOACHUS B  XOHC
y4eOHBIX 3aHATUUH U
BHEYPOYHOU
NEATEIIbHOCTH.
[IpencraBnstores B
BUJIE XaPaKTEPUCTUKH
oOyuatoierocs
IIPNe30; IIPNe31;
ITPNe43

JI8 - oco3HaHHBIA BEIOOp Oynymied mpodeccur W BO3MOXKHOCTEH
peanu3ali COOCTBEHHBIX JKM3HCHHBIX IUIAHOB; OTHOIICHHUE K

Exxennesnrie
HAOMIONEHUS B XOIE

po(heCCHOHATLHOM JESATEIbHOCTH KaK BO3MOXHOCTH y4acTHs B | Y4eOHBIX 3aHATUH U

pelICHUN JUYHBIX, OOIIIECTBEHHBIX, rOCy/IapCTBEHHBIX, | BHEYPOUHOM

001IIeHaIIMOHATIFHBIX MTPO0JIEM; NEeSITETHHOCTH.
[IpencraBnsiroTcs B
BHJIE XapPaKTEPUCTUKH
oOyuatomerocs
ITPNe39; ITPNe40;
ITPNe43

MeTtanpeaMeTHbIe pe3yJbTaThI:

M1 - ymeHHe CaMOCTOSITENBHO OMNPENETsATh UEIU ACITENbHOCTH W | BHyTpeHHMit

COCTABJIATh IUIAHBI ACATEIBHOCTH; CaMOCTOSTEIBHO OCYILIECTBIATS,
KOHTPOJINPOBATh U KOPPEKTUPOBATH AEATEIBHOCTD; UCIIOIb30BATh BCE
BO3MOJKHBIE PECypChl I JOCTHIKEHHs IIOCTaBICHHBIX LEIeH H
pean3alyy MIaHOB JIeATEIbHOCTH; BEIOUPATh YCIIEIIHbIE CTPATETUU B
Pa3IMYHBIX CUTYALMIX;

MonuTopuHr I100
ITPNe3; TIPNe4; ITPNe6;
IIPNe!0; IIPNe21;
IIPNe24; IIPNe27;
ITPNe33; TIPNe43

M2 - ymMeHHME NOpPOAYKTHUBHO OOIIAThCS M B3aUMOJICHCTBOBATH B
MPOLIECCE COBMECTHOM JAESITENbHOCTH, YYUTHIBATh MO3UIMH JAPYTUX
YYaCTHHUKOB JEATENbHOCTH, 3()()EeKTUBHO pa3peniate KOHPIUKTHI;

HaGnronenue 3a ponbio
oOydarorerocs B
rpyIme

Bryrpennuit
MoHuTOpHHT 1100

M3 - BJAJEHHE  HaBbIKAaMM  [IO3HABATEJIbHOM,  y4eOHO-
UCCIIENOBATEIILCKOM M IMPOEKTHOM  NEATENIBHOCTH, HABBIKAMMU
paspemieHus  npoOjeM;  CIOCOOHOCTB M TOTOBHOCTh K

CaMOCTOATCIIBHOMY IMOUCKY MCETOJOB PCHICHUA IMPAKTUYCCKUX 3alady,
MMPUMCHCHUIO PA3JIMYHBIX MCTOAOB IO3HAHUS

Hayuno-npaktnueckue
KOH(pepeHIIUn
KoHnkypcel
OnuMmnuagsl
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M4 - TOTOBHOCTH H  CIIOCOOHOCTL K  camocrosrensHol | [Togroroska
nH(OpPMaAIIMOHHO-TIO3HABATEIPHOW JIEATEILHOCTH, BKJIIOYas yMEHHE | pedeparoB, IOKIA/IOB,
OpUEHTUPOBAThCS B  Pa3MYHBIX  HCTOYHUKAX  HWH(DOpPMAIHH, | HCIIOIH30BAHHE
KPUTUYECKH OIICHMBAaTh M  HMHTEPIPETUPOBATH  WHOOPMAIUIO, | DJIEKTPOHHBIX
MOJIY4aeMyI0 U3 Pa3JIMYHBIX UCTOYHUKOB; HCTOYHHKOB.
M5 - BrnageHue HaBBIKAMHU T[IO3HaBaTelnbHOW peduiekcun Kak | HaOmroneHue 3a
OCO3HAHUs COBEPIIAEMBIX JEHCTBUM U MBICIUTEIBHBIX MPOILECCOB, UX | HABBIKAMU padOThl B
PE3yIbTAaTOB M OCHOBAHMH, TPAHUII CBOETO 3HAHUS M HE3HAHUS, HOBBIX | TVIOOAIBHBIX,
MO3HABATEJIbHBIX 3aJ[a4 U CPEACTB ISl UX JOCTHUXKEHUS, KOPIOPATUBHBIX u
JIOKAJTbHBIX
MH(POPMAIIMOHHBIX
CeTAX
M6 - BrajzeHue SI3LIKOBBIMU CPEIICTBAMHU: YMEHHE SICHO, JIormuHO W | HabGmronenwue 3a
TOYHO H3JIaraTh CBOIO TOYKY 3pPEHHsI, HCIIOJIb30BATH aJIEKBATHBIEC | AEATEIbHOCTHIO
SI3BIKOBBIE CPEJICTBA; oOyuJatomerocs B
npoiecce OCBOCHUS
o0pa3oBaTenbHOM
MPOTrPaMMBI
JHUCHHUILIMHBI
M7 - ueneycTpeMIIEHHOCTh B TOUCKaXx M MpHUHIATHM peuieHud, | Habmronenue 3a
COO0pa3UTENbHOCTh M HWHTYHUIUS, Pa3BUTOCTh IMPOCTPAHCTBEHHBIX | JACSITEIBHOCTHIO
MPEJICTABICHUI; CIIOCOOHOCTh BOCHPUHUMATH KPacoOTy U TapMOHHUIO | 00y4aromierocs B
MUpa; rpoiiecce OCBOCHUS
oOpasoBarenbHON
MpOrpaMMbI
JIMCITUTIIMHBI
ITPNe34; ITPNe35;
ITPNe32; [IPNe41;
IIPNe24;

IIpenmeTHbIe pe3yJIbTaThI

[11 - chopMuUPOBaHHOCTH MPEJICTaBICHUN O MaTeMaTHKE KaK 4YacTH
MUPOBOM  KyIbTypbl W MECTE€ MaTEeMaTUKM B COBPEMEHHOMU
IUBUJIM3AIMHN, CHOCO0axX OMNMCAHMS SIBJICHUHW pealbHOrO0 MHpa Ha
MaTEMaTUYECKOM S3BIKE;

Yernbiit onpoc. [TPNel,
ITPNe2, TIPNe3,ITPNe4;
TTPNe6, ITPNe24,
TTPNe30, ITPNe33.

I12 - cdopmupoBaHHOCTH MpejACTaBIeHU o MaTemaruueckux | becema, tect, IIPNeS,
MOHATHUAX KaK BaKHEHIIMX MaTeMaTHYECKUX MoJelsax, mo3posstromux | ITPNe7, TTPNe8, TTPNe9,
ONMCHIBATh M H3Yy4aTb pa3Hble IpOLECcChl U sBIEeHHA; NnoHuMaHue | [IPNelO, ITPNel 1,
BO3MOXKHOCTH  aKCHOMAaTHYECKOTO mocTpoeHust Maremarudeckux | [TPNel2, [TPNel3,
TEOpUI; ITPNe21, ITPNe22,
ITPNe23, [TPNe24,
ITPNe25
[13 - BnameHue MeTromaMM JOKa3aTENIbCTB U aNTOPUTMOB pelieHus, | becena, ITPNe2,
YMEHUE MX NPHUMEHATH, NPOBOAMTH JOKa3aTelbHble paccyxaeHus B | [IPNe34, ITPNe36,
XOJI€ pelIeHUs 3a1aY; TTPNe43
[14 - BmageHue CTaHAAPTHBIMU IIPHUEMAaMH PEIIEHUs paluoOHAIBHBIX U | Tecr, ITPNe14,
MPPALMOHAIIbHBIX, I0KA3aTEIbHBIX, CTEIEHHBIX, TPUroHOMeTpUuecKkux | [IPNels, IIpNel6,
YpaBHEHUHM M HEPABEHCTB, HMX CHUCTEM; HCIOJIb30BaHUE TOTOBbIX | [IPNel7, ITPNel8,

KOMIIBIOTEPHBIX [IPOrpaMM, B TOM YHCIIE JUIs ITIOMCKA IIyTU PELICHUS U
WJUTFOCTPALIMY PENIEHUs] YPABHEHUN U HEPABEHCTB;

ITPNe19, TTPN220

36




I15 - chopMupoBaHHOCTH TMpEACTaBICHUNH 00 OCHOBHBIX MOHATHAX | Tecr, ITPNe26,
MaTEMaTUYeCKOro aHajlu3a M MX CBOMCTBax, BiajgeHue ymeHueM | [TPNe27, ITPNe28,
XapaKTepU30BaTh MOBEACHUE (DYHKIIMMA, UCIOJIb30BaHUE MOTy4deHHbIX | [TPNe29

3HAHUM T ONHUCAHUS U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEM;

[16 - BnajgeHue OCHOBHBIMU MOHATUSIMH O Miuockux u | Tecr, JTUKTaHT,
OPOCTPAHCTBEHHBIX I€OMETPUYECKUX ¢urypax, ux OcCHOBHBIX | [IPNeNe34,  TTPNe35,
CBOICTBAX; c(hOpMHUPOBAHHOCTH YMEHUS pacnio3naBath | [TPNe36, ITPNe37,
reoMeTpuyuecKkue GUrypbl Ha YepTekax, MOAEISIX U B peanbHOM mupe; | [IPNe38, ITPNe39,
MIPUMEHEHNE U3YyYEHHBIX CBOMCTB reomerpuueckux ¢uryp u Gopmyn | [TPNe40, [TPNe41,

JUIsL pelIeHHs TIeOMETPUYECKHUX 3ajad U 3agad ¢ npaktudeckum | [TPNed2, TTPNe43.
COJIepXKAHUEM;

I17 - chopMupoBaHHOCTH MpENCTABICHUA O MpoIeccax U SIBICHUSX, | JUKTaHT, ITPNe30,
MMEIOLIUX BEPOSTHOCTHBIN XapakTep, cratuctudeckux | [TPNe31, [TPNe32.
3aKOHOMEPHOCTSIX B pEaJlbHOM MHpE, OCHOBHBIX IOHATHUSAX
3JIEMEHTAapHON TEOPUHU BEPOATHOCTEH; YMEHUI HAXOAUTh U OI[CHUBATh
BEPOSTHOCTH HACTYIUICHUS COOBITHI B MPOCTEUIIMX MPAKTHYECKUX
CUTYaIMsIX ¥ OCHOBHBIE XapaKTEPUCTUKH CIyJallHBIX BEINYHH,

18 - cdopmupoBaHHOCTH TpeACTaBICHUH © Heobxoaumoctu | [IPNe34; ITPNe33;
JI0Ka3aTeIbCTB MPU OOOCHOBAaHMM MaTeMaTW4ecKuX yTBepxaeHuid u | [TPNed3
POJIM AKCHOMATUKHU B IPOBEJICHUH JCTYKTUBHBIX PacCYKJICHHH,

I19 - cdopMHpPOBAaHHOCTH TMOHATUHHOIO armapara IO OCHOBHBIM | [IPNe34; ITPNe35;
pa3zenaMm Kypca MaTeMaTHKH; 3HAHUH OCHOBHBIX TeopeM, ¢opmyn u | [TPNe39

YMEHHSI UX MPUMEHSATh; YMEHHUS JTOKA3bIBaTh TEOPEMbl U HAXOIHTh
HECTaHJIapTHbIE CIOCOObI pellIeHus 3a/1ay;

[110 - chopmupoBaHHOCTH yMEHHMH MOAENUpOBaTh  peanbHble | [IPNe32; ITPNe33;
CUTyaIlMHu, HMCCJIENOBaTh IOCTPOCHHBICE MOJENH, HHTeprpeTupoBats | [IPNe39
MOJIYYeHHBIH pe3yNbTarT;

[111 - BnageHne yMEHUSMHU COCTABIICHUS BEPOSTHOCTHBIX Mozeneil mo | [TPNe31
YCIIOBHIO 33/1a4M M BBIYUCIIECHHS BEPOSITHOCTH HACTYIUIEHUS! COOBITUH,
B TOM YHCJIE C NMPUMEHEHHEM (OpMysl KOMOMHATOPUKH U OCHOBHBIX
TEOPEM TEOPUH BEPOSATHOCTEN; NCCIIEIOBAHMS CIIy4YalHbIX BEJIMYHH 110
UX PacCHpeesICHUIO.

BhInmyckHUK Ha yriiyOJI€HHOM YpOBHE MOIYYUT BO3MOKHOCTD:

- CBOGOJHO OIEPUPOBATH  MOHATHSAMA: KOHEYHOE MHOXKECTBO, ODJIEMEHT MHOXKECTBA,
TIOJIMHOKECTBO, IEpeceyeHne, 00ObeIMHEHNE U PAa3HOCTh MHOXKECTB, YHCJIOBBIE MHOXKECTBA Ha
KOOPJIMHATHOM NPSAMOM, OTPE30K, HHTEPBAJ, IOJIYyUHTEPBAI, IPOMEKYTOK C BBIKOJIOTOW TOUKOH,
rpadguyeckoe mpeacTaBlIeHHe MHOKECTB Ha KOOPIMHATHOH IIOCKOCTH;
- 3a/1aBaTh MHOKECTBA MICPEUUCIICHUEM U XapaKTEPUCTUICCKUM CBOWCTBOM;
- ONepHUpOBaTh MOHATHAMH: YTBEP)KACHUE, OTPHULAHHWE YTBEP)KICHHUS, MCTHHHBIC M JIOXKHBIC
yTBEPXKICHHUSI, IPUUUHA, CJICICTBUE, YACTHBIN CITydail 00IIEero yTBepKAeHHsI, KOHTPIIPUMED;
- IPOBEPSITh MPUHAIICIKHOCTD JIEMEHTa MHOXKECTBY;
- HAXOJUTh TIepeceUeHe U 00bETMHEHNE MHOXECTB, B TOM YHCIIC MPEICTABICHHBIX IpapUIeCcKu
Ha YHCJIOBOH MPSIMOM M Ha KOOPAWHATHOMU TJIOCKOCTH;
-[IPOBOJIMTH JIOKA3aTEIIbHBIC PACCYKICHHS /11 0OOCHOBAHUS ICTHHHOCTH YTBEPIKICHUN;
- Onepuposamsv NOHAMuUEM onpeoeneHus, 0CHOBHbLIMU 8UOAMU OnpedesieHUll, OCHOBHbIMU UOAMU
meopem;
- NOHUMAMb CYMb KOCBEHHO20 O0KA3AMENbCNEA,
- ONepupoB8amb NOHAMUAMU CHEMHO20 U HECYEMHO20 MHONCECMEA,
- NpUMeHAMb MemoO MAameMamuyecKol UHOYKYUuU O NPOBeOeHUs PACCYHCOeHUNl U
00KA3amMenbCme U npu peueHuy 3a0ay.
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B nogceonesnotl scuznu u npu uzyuyeHuu Opyux npeomemos:

- HCIMOJb30BaTh YHUCJIOBBIE MHOXKECTBA Ha KOOPAMHATHOM MPSIMOM M Ha KOOPAMHATHOMH
IUTOCKOCTH ISl OTTMCAHUSI PealibHBIX MPOIECCOB M SBJICHUIA;

- NMPOBOJIUTH JOKA3aTEIbHBIC PACCY)KJCHHUS B CUTYallUsX IMOBCEIHEBHOW KU3HU, IPU PEUICHUU
3aj1a4 U3 APYruX MpeMEeTOB;

- HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK W SI3BIK JIOTUKU JUISI ONMCAHHS PEabHBIX
NPOIIECCOB U SABJICHUM, P PEIICHUH 33/1a4 APYTHX YICOHBIX MPESIMETOB.

- CBOOOMHO OmEpUpPOBATh MOHATHSAMH: HATYPaIbHOE YKHCIO, MHOXKECTBO HATYPaJIbHBIX YHCEN,
IEJIO€ YMCII0, MHOXKECTBO IEJIBIX YHCEN, OOBIKHOBEHHAs IpO0b, AeCATHUHAs APOOb, CMEIIaHHOE
YKCIIO, PAlMOHAIBHOE YHCIIO, MHOXECTBO PAIlMOHAIBHBIX YHCEIN, HPPalMOHAIBHOE YHCIIO,
KOpEHb CTENEHH 1N, JCHCTBUTEIBHOE YHCIO, MHOXECTBO JCHCTBHUTEIBHBIX  YHCEI,
TCOMETPUYCCKAsi HMHTEPIPETAlUsl HATypabHBIX, IENbIX, PAIMOHAIBHBIX, JICHCTBUTEIBHBIX
qrcen;

- IOHUMATh U OOBSCHATH PA3HUILY MEKIY MO3UIMOHHOW M HENO3UIIMOHHOW CHCTEMaMH 3aIlUCH
qrcen;

- IEPEBOJIUTH YUCIIA U3 OJHOM CUCTEMBI 3aIMCH (CUCTEMbI CYHCIICHUS) B IPYTYIO;

- JIOKa3bIBaTh M MCIIOJIb30BATh MPU3HAKU JCITUMOCTH CYMMBI M TIPOU3BEICHUS IIPU BBITIOJIHCHUH
BBIYUCIICHUI U PEIICHUU 3a]1a4;

- BBIMOJIHATH OKPYIJICHHE PAIIMOHATBHBIX U HPPAIIHOHAIBHBIX YUCEI C 33JaHHON TOYHOCTHIO;
CpaBHUBATh JICHCTBUTEIIbHBIC YHACIIA PA3HBIMH CIIOCO0AMU;

- YIOpsAA0YMBATh YHMCIIA, 3alMCaHHbIC B BUAC OOBIKHOBEHHON M JECATHYHOW IpOOM, YHMCIIa,
3allMCaHHbIC C HCIOJb30BAHUEM apH(PMETHYECKOTO KBAJIPATHOTO KOPHS, KOPHEH CTENeHU
Oounble 2;

- naxoauth HOJl u HOK pasHbiMu crioco0amu ¥ KCIIOJIb30BaTh UX MPH PEIICHUH 3a]1ay;

- BBIIOJHATH BBIYMCICHUS M TMPEOOPa30BaHUS BBIPAKCHHUU, COJCPKAIIUX JICHCTBUTCIbHBIC
Yrcia, B TOM YMCIIe KOPHU HATypalIbHBIX CTEIICHEH;

- BBIOJIHATH  CTAHJAPTHBIC TOXJICCTBEHHBIC IMPEOOPAa3OBaHUS  TPUTOHOMETPHUYCCKHX,
JOTapU(PMHUECKUX, CTCTICHHBIX, HPPAMOHATBHBIX BBIPAKCHHIA,

- C80O0OHO ONEPUPOBAMb YUCLOBLIMU MHONCECMBAMU NPU PEUUEHUU 3A0aY,

- HOHUMAMb NPUHUHBL U OCHOBHbIE UOCU PACUUPEHUSL YUCTIOBbLX MHONCECME,

- 871a0eMmb OCHOBHbIMU NOHAMUAMU MEOPUU OeTUMOCMU NPU PeuleHUul CIAHOapPMHbIX 3A0ay

- umems 6aA306ble NPEOCMABIEHUSI 0 MHONCECBE KOMNIIEKCHbIX YUCE]L,

- CB0DOOHO  BLINONHAMb — MONCOECMBEHHblE — NPeobdpPA308aAHUs  MPUSOHOMEMPUUECKUX,
J102apupmMuiecKux, cmeneHHbIX 6blPaANCeHULL,

- n1adems popmynou burnoma Hetomona;

- NPUMEHSIMb NPU PeueHuu 3a0ay meopemy o aunetnom npeocmaeienuu HOJJ;

- npumensimv npu peweHuu 3a0ay Kumaiickyro meopemy 06 ocmamkax,

- npumensimv npu pewenuu 3aoay Manyro meopemy @epma,

- YMemb 8bINOHAMb 3ANUCL YUCTA 8 NOUYUOHHOU CUCTeMe CYUCTEHUL,

- NPUMEHAMb NPU PeUleHUlU 3a0ay MeopemuKo-4uciosvlie QYHKYUU: YUCIO U CYMMA Oerumenet,
@ynxyuro Dinepa;

- NPUMEHAMb NPU peuleHUU 3a0ay yenuvie Opoou;

- NpUMeHAmb Npu  peuleHul  3a0ay  MHO20YLEHbl C  OeUCMBUMENbHbIMU U YelblMU
K02 Puyuenmamu;

- 81ademv NOHAMUAMU NPUBOOUMBIIL U HENPUBOOUMbBILL MHO2OUNIEH U NPUMEHAMb UX Npu
peutenuu 3a0a4;

- npumensimv npu pewenuu 3a0ay OCHOBHYIO meopemy anzeopul,

- npumeHAmb NpU peuwleHuu 3a0ay npocmeriuiue @OYHKYuU KOMNIEKCHOU NepeMeHHOU Kak
eeomempuieckue npeoopa3068aHusL.

B noeceonesnotl scuznu u npu uzydyeHuu Opyux npeomemos:

- BBINIOJIHATHh M OOBSACHATH CPAaBHCHHE PE3yJIbTATOB BBIYMCICHHN MPH PEIICHUH MPAKTHYECKUX
3aJ1a4, B TOM YHCJIe PUOJIMIKEHHBIX BBIUMCIICHUH, UCTIOJB3Ysl Pa3HbBIE CIIOCOOBI CPAaBHEHUH;
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- 3alMChIBaTh, CpaBHUBATh, OKPYIVIATH YHCIOBBIC JAHHBIE pEANbHBIX BEIUYHH C
UCIIOJIb30BAHUEM PA3HBIX CHCTEM H3MEPCHHS,

- COCTaBJIATh W OICHUBATh PA3HBIMH CIIOCOOAMHU YHUCIIOBBIC BBIPAKCHHSI TPH PEIICHUH
MPAKTUYECKHX 33724 ¥ 3324 U3 JPYTUX YYCOHBIX MPEIMETOB

- CBOOOHO OmEepHpoBaTh MOHIATUSIMHU: YPaBHEHHE, HEPABEHCTBO, PABHOCWIBHBIC YPAaBHEHUS U
HEPABCHCTBA, YpaBHCHHE, SBJISAIONICECS CICACTBHEM JPYroro yYpaBHCHHS, ypaBHEHUS,
PaBHOCHJIbHBIC HA MHOKECTBE, PAaBHOCHIILHBIC TPEOOPa30BaHUS YPaBHECHUN;

- pemiath pasHble BHJbl YPAaBHCHHH M HEPABCHCTB M HMX CHCTEM, B TOM YHCJIE HEKOTOPBIC
ypaBHeHHs 3-ii U 4-i1 cTeneneil, IpoOHO-pallMOHATbHbBIE U UPPALMOHATIBHEIC,

- OBJAJCTh OCHOBHBIMH THIIAMH ITOKA3aTEIbHBIX, JIOTAPU(PMHUYECCKUX, HPPAUOHAIBHBIX,
CTCIICHHBIX YPABHCHHI M HEPABCHCTB M CTAHIAPTHBIMH METOJIAMHU UX PEIICHUN U MIPUMEHSITh HX
IIPH PEIICHUU 33]1a9;

- IPUMEHSATH TeopeMy be3y K pelnieHuio ypaBHeHHIA;,

- IPUMEHSTH TeopeMy Bueta [isi perieHnst HeKOTOPBIX YpaBHEHUH CTETICHHU BBIIIE BTOPOIA;

- IOHUMATh CMBICII TEOPEM O PAaBHOCHIIBHBIX M HEPAaBHOCHIJIBHBIX MPEOOPa30BaHUSIX ypaBHEHUH
U YMETh UX JJOKa3bIBATh;,

- BJIAZICTh METOJIAMH PEIICHUS YpaBHEHHI, HEPABCHCTB U UX CHCTEM, YMETh BBIOUPATh METO]I
penreHus 1 000CHOBBIBATH CBOM BEIOOD;

- HUCIOJb30BaTh METOJ HMHTEPBAJIOB JJIA PEHICHUS HEPABCHCTB, B TOM 4YHCIE JPOOHO-
PAIMOHATILHBIX M BKITFOYAIOIINX B CeOs MPPAIlMOHATILHBIC BEIPAKCHIS;

- pemiath anreOpanuecKue YypaBHCHHS M HEPABEHCTBA M HMX CHUCTEMbl C MapaMeTpamu
anreOpanvdeckuM u rpaGuuecKkuM METOIaMu;

- BJIQJICTh Pa3HbIMH METO/IaMH J0Ka3aTe/IbCTBA HEPABEHCTB;

- pelaTh ypaBHEHUS B IEJIBIX YUCIIAX;

- M300pakaTh MHOXECTBA Ha IIOCKOCTH, 3aJaBacMble YpaBHCHHSMHU, HCPABCHCTBAMH M WX
CHCTEMaMU;

- cBOOOJIHO MCIOJIB30BATh TOXKICCTBECHHBIC IPEOOPA30BAHUS [TPHU PELICHUN YPABHEHUN U CUCTEM
YpaBHEHU;

- c60000HO onpedensimb Mun U 6blIOUPpAMb MemoO peuleHUs NOKA3aAMenbHbIX U
J102apUhMU4ecKux YpasHeHutl U HepPaseHCcms, UPPAYUOHATbHLIX VPAGHEHUU U HEPABeHCMS,
MPUSOHOMEMPULECKUX YPAGHEHUIL U HEPABEHCME, UX CUCEM,

- 60000HO pewams cucmemvl TUHEUHbIX YPAGHEHULL,

- pewams OCHOBHbIEe MUNBL YPAGHEHUL U HePABEHCME C NAPAMEMPAMU,

- npumMeHsAmb npu pewrenuu 3a0aq nepasencmea Kowu — Bynaxoeckozo, bepuynnu;

- UMemb NPeoCcmasierue 0 HEPAGEHCMBAX MENHCOY CPEOHUMU CTEeNeHHbIMU

B nosceonesnoil scuznu u npu usyueHuu Opyeux npeomemos.

- COCTaBJISITh M pelIaTh ypaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI MPHU PEIICHUU 3a7aad JIPYTuX
y4€OHBIX MPEIMETOB;

- BBINIOJHATH OLEHKY IMPaBIONOAOOMS pPEe3ylbTaTOB, MOJYYaeMbIX MPH PEUICHUU Pa3TUYHBIX
ypaBHEHUI, HEPABEHCTB U X CUCTEM IPU PEIICHUH 3a/1a4 IPYTUX y4EOHBIX MPEAMETOB;

- COCTaBJISITh M PelIaTh YPABHCHHS W HEPABCHCTBA C IMApaMETPaMU MPHU PEIICHUH 3aad JIPYTruX
y4eOHBIX MPEIMETOB;

- COCTaBJISATh ypaBHEHWE, HEPABCHCTBO HMJIM WX CHUCTEMY, ONKCHIBAIONINE PEAbHYIO CHUTYAIIHIO
WM TIPUKJIAIHYIO 331a4y, UHTEPIPETUPOBATH MOTYYCHHBIE PE3YIbTATHhI;

- WUCIOJB30BaTh IMPOTPAMMHBIC CPEJICTBA NPH PEIICHUHM OTICIBHBIX KIACCOB ypaBHECHUH H
HEPABEHCTB

- Bmagets MOHATHSIMH: 3aBUCHMOCTHh BEJIMYWH, (YHKIHS, apryMEHT W 3HAYeHUE (QYHKIIHH,
o0nacTh ompeseNeHuss ¥ MHOXXECTBO 3HAueHUH (QYHKIHH, TpaduK 3aBHCUMOCTH, Tpaduk
GyHKIMH, HYyTd (YHKIAHA, TPOMEKYTKH 3HAKOIMOCTOSHCTBA, BO3pACTaHHE HA YHCIOBOM
MPOMEXKYTKe, yObIBAaHHME HAa YHUCIOBOM MPOMEXYTKE, HauOosblliee M HaWMEHbIIee 3HA4YCHUE
(GYHKIIMM HAa YUCIIOBOM TIPOMEKYTKE, Mepuoandeckas (QYHKIUS, TIEPUO, YCTHAsS W HEUYCTHAS
(GYHKIMH; YMETh MPUMEHSTh 3TU MOHITHSI IPU PEIICHUN 33]1aY;
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- BJIQJICTh TIOHATHUEM CTETeHHasi (YHKIHS; CTPOUTH ee TpadUK U yMeTh MPUMEHSATH CBONCTBA
CTETIeHHOW (DYHKIIUU TIPU PEIICHUH 3a/1a4;

- BJIQJIETh MOHATHSAMH TIOKa3aTelIbHAs (PYHKIHS, SKCIIOHEHTA; CTPOUTh UX TpadUKH U yMETh
NPUMEHSTh CBOMCTBA MIOKA3aTEIbHON (DYHKIIMH TIPU PEIICHUH 3a/1a4;

- BIIQJICTh TOHSTHEM JorapupMuyeckass (QYyHKIHUS; CTPOUTh €€ TpaduK W yMETh MPUMEHSTH
CBOIiCTBA JIorapu(PMUIECKOI YHKIIUH TP PEIICHUN 3371a4;

- BIAJICTh TOHATHSIMH TPUTOHOMETPUYECKHE (YHKIMH, CTPOUTh HMX TpapuKd H YMETh
NPUMEHSTh CBOMCTBA TPUTOHOMETPUYECKUX (DYHKIIHIA TPU PEIICHUH 3a/1a4;

- BIIQJICTh MOHATHEM OOpaTHasi PYHKIIHS; IPUMEHATH 3TO MOHATHE TIPH PEIICHUU 33134,

- TMPUMEHATh TIPU pEIICHUH 3aJa4 CBOWCTBA (DYHKIUI: YETHOCTh, TEPUOJUYHOCTH,
OTPaHUYCHHOCTH;

- MPUMEHSATH NPH PEIICHUH 33]a4 peoOpa3oBaHus rpauKoB GYHKIUH;

- BIIQJICTh TOHATHSMH YHUCIIOBasl TOCIIEIOBATEILHOCTh, apu(METHYECKas W T€OMETpPHUYECKas
porpeccust;

- IPUMEHATH MIPHU PEIICHUH 3a/1a4 CBOMCTBA M MPHU3HAKU apU(DMETHUYECKOW U T€OMETPUUCCKOM
IIPOTPECCUH;

- BJIaJICTh MOHSATUEM aCUMITOTHI U YMETh €0 MPUMEHSTH IPU PEIICHUH 33]1a4;

- NpUMeHAMb Memoobl peuleHuss Npocmeuux Ou@oepeHyuanvHblX ypasHenuti nepeozo u
8MOP0O20 NOPSAOKOB

B noeceownesnotl scusnu u npu uzyyeHuu Opyeux y4eouvix npeomemos:

- ompeneNnaTh 1O TpapuKaM W KCIOJIb30BaTh Ui PEIICHUS TNPUKIATHBIX 3ajad CBOMCTBA
pPEATBHBIX TPOILIECCOB M 3aBUCHMOCTEH (HAMOOJBIINE W HAMMCHBINNE 3HAYCHUS, TTPOMEKYTKU
BO3pacTaHus M YObIBaHUS (YHKIMH, MPOMEXKYTKH 3HAKOIOCTOSHCTBA, ACUMITOTHI, TOYKH
neperuda, Nepuo u T.11.);

- HHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOW MPAKTUYECKOM CUTyalluu

- OmpeneNaTh 1Mo rpadukaM TMpPOCTEHIINEe XapaKTEPUCTHKH MEPUOJNYECKUX IPOIECCOB B
OHOJIOTHH, SKOHOMUKE, MYy3bIKE, PAIHOCBS3U U JIp. (aMIUTUTY1a, IEPHOJ U T.I1.)

- Bragers nonsiTHeM OeCKOHEYHO yOBIBaOIIasi TEOMETpPHYECKas TPOTPeccHss M yMeETh
MPUMEHSTH €T0 MIPH PEIICHUH 3a7a4;

- IPUMEHSATH JUIS PELICHHUS 3a7ad TEOPHUIO MIPEIEIIOB;

- BIaAETh TMOHATHSMH OecKOHEYHO Oojblihe U  OECKOHEYHO Mayble  YHCIOBHIE
MIOCJIEIOBATEIbHOCTH W yMETh CpPaBHUBATh OECKOHEYHO OONbIINE M OECKOHEYHO Majble
MOCIIEI0BATEIbHOCTH;

- BIIQICTh MOHATHSAMHU: MPOU3BOIHAS (DYHKIIMU B TOUYKE, TIPOU3BOAHAS (DYHKIIHNM;

- BBIYHUCTISATH IPOU3BOIHBIE TIEMEHTAPHBIX (DYHKIIUN M UX KOMOMHALINH;

- ¥MccuenoBarh (YYHKIIMA HA MOHOTOHHOCTB M 9KCTPEMYMEI,

- CTPOUTH TpadUKU U MPUMEHSTH K PEIICHUIO 33a/]a4, B TOM YHCIIE C TapaMeTPOM;

- BIIQJICTh MOHSATUEM KacaTellbHas K rpaduky QYHKIHH U yMETh MPUMEHSTH €0 MPH PEIICHUH
3a/1ay;

- BIIQJICTh MOHATHSAMHU IIEPBOOOPa3Has PYHKIIHSI, OTIPECIICHHBI HHTETPAT,

- IpUMEHTHh TeopeMy HproTona—JIeiiOHuIa 1 ee CIIeICTBUS IS pelIeHHs 3a/1a4,

- €80000HO 611a0emb CMAHOAPMHBIM ANNAPAMOM MAMEMAMUYECK020 AHANU3A O/ bIYUCTeHUS
NPOU3BOOHBIX (DYHKYUU OOHOU NepeMEeHHOU,

- C80000HO NPUMEHAMb ANNapam MamemamuyeckKoeo aHamusa 01 UCCie008aHus QYHKYUU u
HOCMpOeHUs 2paghuKkos, 8 MOM YUCILe UCCTe008AHUS HA BbINYKIOCMb,

- onepuposamsv NOHAMuUEM NepeooOPA3HOU YHKYUU OJIs1 peuleHUs 3a0ay,

- 061a0emb OCHOBHLIMU ceedeHusmu 00 unmezpane Hovromona—Jleibnuya u e2o npocmeviuiux
NPUMEHEHUsX,

- Onepupo8amv 6 CMaHOAPMHLBIX CUMYAYUAX NPOU3BOOHBIMU BLICUIUX HOPAOKO8;

- YMemb NpUMeHAmb NPU peuleHuU 3a0ay C8oUCMEa HeNnpepbleHbIX QYHKYULL,

- yMemb npuMeHams npu peuleHuu 3a0ay meopemsl Beliepwmpacca,
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- yMemb 8bINOIHAMb NPUOIUNCEHHBLE BbIYUCTECHUS (MemOoObl pelleHUsl YPAGHEHULL, BbIUUCIeHs]
onpeoeeHH020 UHmezspaia);

- yMemb NPUMEHAMb NPULOACEHUE NPOUZBOOHOU U ONPedeleHHO20 UHMe2Pald K peuleHuio 3a0ay
ecmecmeo3HaHUsL,

- e1ademb NOHAMUAMU 6MOPAsi NPOU3BOOHAs, BLINYKIOCMb 2pauKka GyHKyuu u ymemo
uccnedosams QYHKYU HAa 8bINYKIOCHb.

B nosceonesnoii scuznu u npu uzyyeHuu Opyeux y4eOHuix npeomemos:

- pemiath NPUKIATHBIC 33]1a9M U3 OUOJIOTHH, (DU3HKHU, XUMUH, SKOHOMHUKH U JAPYTUX MPEIMETOB,
CBSI3aHHBIE C UCCIICIOBAHUEM XaPAKTEPHUCTHK MPOIIECCOB;

- HHTEPIPETUPOBATH MOIYUCHHBIC PE3YJIbTATHI.

- OnepupoBaTh OCHOBHBIMH OIHCATEIHHBIMU XaPAKTEPUCTUKAMHU YHCIIOBOTO HA0Opa, MOHITHEM
reHepabHasi COBOKYITHOCTh M BBIOOPKOH M3 HEe,

- ONEpHpPOBATh MOHITHUSAMU: YaCTOTa M BEPOSTHOCTH COOBITHS, CyMMa W IPOHW3BEICHHE
BEPOSTHOCTEH, BEIUMCIISITh BEPOSITHOCTH COOBITHH Ha OCHOBE IMOZCUETA YMCIIa HCXO/IOB;

- BIIQJICTh OCHOBHBIMU MOHSATUSMU KOMOMHATOPUKH U YMETh UX MPUMEHSTh MPU PEIICHUH 3a/1a4;
- IMETh IPEJICTaBICHUE 00 OCHOBAaX TEOPHH BEPOSTHOCTEIH;

- WMETh TPEJCTABICHHE O JUCKPETHBIX U HENPEPBIBHBIX CIIYYalHBIX BEIMYUHAX H
pacrpeesieHusIX, 0 He3aBUCUMOCTH CITyYailHBIX BEJIMYHH;

- IMETh TIPEJICTABJIICHUE O MATEMATHICCKOM OKUIAHHUH U JUCTICPCUU CITyYalHBIX BEIIHMYNH;

- UMETh MPEJICTABICHHE O COBMECTHBIX PACIIPEIICIICHUSIX CITyYaiHbIX BEJIHYNH;

- IOHUMATh CYTh 3aKOHA OOJIBIINX YHCE M BBIOOPOYHOTO METO/1a U3MEPEHUS BEPOSITHOCTEIH;

- HMETh IMPEJICTaBJICHHE O HOPMAJIBHOM pACHPEICICHHH W IHpPUMEpax HOPMAaJbHO
pacipeeIeHHBIX CITYYaiiHbIX BEJINYNH,

- UMETh MPEJICTABIICHUE O KOPPEISAIUK CITyYaliHbIX BEJTUYHH;

- umemsv npedcmasierue 0 YeHMpaibHolU NPedeIbHOl meopeme;

- uMems npedcmasienue 0 6blOOPOUHOM KO huyuenme Koppersyuu u IUHetHoU pecpeccuil;

- uMems npeocmasienue O CMAMUCMUYEeCKUX 2UnoOmesax u nposepKe CMamucmu4ecKoll
2Unomeswl, 0 CMamucmuKe Kpumepusi U ee ypogHe 3HAYUMOCMU,

- UMemb NPeOCmasienie 0 Cé3U IMIUPULECKUX U MeOPemudecKux pacnpeoeieHull;

-uMems npeodcmasiienue 0 KOOUpOBarHuu, 080UUHOU 3aNUCU, O0BOUUHOM depese;

- 81a0emb OCHOBHLIMU NOHAMUAMU Meopuu 2pagos (2pag, eepuiuna, pebpo, cmeneHv epuiltbl,
nymo 6 epaghe) u ymemv NPUMEHsIMb UX NPU PEULEHUU 3A0aY,

- UMemb npedcmasiienie 0 0epesbsx U yMenb NPUMeHsImb Npu peueHul 3a0ay,

- 61a0emb NOHSAMUEM CEA3HOCb U YMemb NPUMEHIMb KOMNOHEHMbL C8A3HOCMU NPU PeuleHUuU
3a0au;

- yMemb ocyuecmenams nymu no peopam, o6xoovl pebep u eepuiun epaga;

- umemsv npeocmasieHue 00 UIEPOBOM U 2AMUTLIMOHOBOM NYMU, UMENMb NPeOCMmAsleHUe O
MpPYOHOCIU 3a0A4U HAXOIHCOCHUSL 2AMUTLIMOHO8A NYMU;

- 81a0emb NOHAMUIMU KOHEUHble U CUENHbLE MHOJICECMEA U YMemb UX NPUMEHSIMb NPU PeuleHul
3a0ay;

- yMemb NPUMEHIMb Memoo MaAmemMamui4eckol UHOVKYUuU,

- yMemb NpUMeHamb NpuHYyun Jupuxie npu peutenuu 3a0ay

B nosceonesnoil ocuznu u npu usyueHuu opyaux npeomemos:

- BBIYHCTISTH WM OIICHUBATh BEPOSATHOCTH COOBITHI B pEaIbHOM JKU3HH,

- BBIOMpaTh METO/IBI TIOJIXOISIIIETO MPECTABICHUS U 00paOOTKHU TaHHBIX

- Pemmarsp pa3Hble 3a/1a4¥ MOBBIIEHHON TPYIHOCTH;

- QHAIM3MPOBATH YCIIOBHME 3aJadd, BBIOMPATh ONTHUMAIBHBIA METOJ pEIICHUs 3a1adH,
paccMaTpuBasi pa3InyHbIe METOIBL;

- CTPOUTH MOJICTh PENICHHS 3aJadd, MPOBOJUTH JOKa3aTeIbHbBIC PACCYXICHHUS MPHU pPEIICHHH
3a7a4u;

- pemiatk 3aa4u, TpeOyromire mepedopa BapuaHTOB, MPOBEPKH YCIIOBUH, BEIOOPA ONITHMAILHOTO
pe3yInbTaTa;
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- aHAJIM3UPOBATh U MHTEPIPETUPOBATH IMOJYYCHHBIC PELIECHUS B KOHTEKCTE YCIIOBUS 3aJlauH,
BbIOMpATh pElIeHUs, HE IPOTHUBOPEYALIE KOHTEKCTY;

- TMEpPeBOJUTh TpPHU pPEIICHUU 3a7add WHGPOPMAIUI0 U3 OAHOW (OPMBI 3alUCH B JIPYTYIO,
UCIOJIB3YS MPU HEOOXOUMOCTH CXEMBI, TaOJIHUILIbI, TpadUKH, TUArpaMMBbl.

B nogceonesnotl sHcuznu u npu uzyueHuu Opyux npeomemos:

- pemaTh NPaKTHYECKUE 3aJa41 U 3aJ]a4d U3 JPYTUX MPEIMETOB

- Bianets reoMeTpuyeCcKMMH MOHSTUSMU MPU PEIICHUH 337a4 U MPOBEJICHUH MATEeMaTHUYECKUX
pacCyxIeHuUi;

- CaMOCTOATEIHHO (POPMYITHPOBATH ONMPEACTCHUS TEOMETPUUECKUX (UTYP, BBIABUTATH THIIOTE3bI
O HOBBIX CBOMCTBaxX M MpHU3HAKaX IeOMETpUUYECKUX (UTYp U OOOCHOBBIBATH WJIM ONPOBEPraTh
uX, 0000IaTh WIM KOHKPETU3MPOBATh PE3yabTaThl Ha HOBBIX Kiaccax (UTyp, MPOBOIUTH B
HECJIOKHBIX CITy4asxX Kiaccu(uKauio QGUryp mo pa3indyHbIM OCHOBAHUSIM;

- WCCIIEZIOBATh YEPTEXKU, BKIOYAsS KOMOWHAIMU (QUTYp, H3BJICKaTh, HMHTEPIPETUPOBATH H
peoOpa3oBbIBaTh HH(POPMAIIHIO, IPEACTABICHHYIO Ha YepTexkax;

- peliarh 3a/ladyu Te€OMETPUYECKOTO COJEPKaHMsI, B TOM YHUCJIE B CUTYyalUsX, KOT/a alrOpuTM
pellieHuss He CIeAyeT SBHO W3 YCIOBHS, BBINOJIHATH HEOOXOMUMBIC JI PEIICHUs 3aaadu
JIOTIOJTHUTEIILHBIE TTOCTPOCHHUSI, UCCIIEA0BATh BO3MOXKHOCTh TPUMEHEHHUS TeopeM U GOopMyJT ISt
pelleHus 3a1a4;

- yMeTh (POPMYITHPOBATH U IOKA3BIBATH TEOMETPUICCKUE YTBEPKICHUS;

- BIIQJIETh MOHATUSAMH CTEPEOMETPUHU: NIPU3Ma, TapajuieenuIe ], MupaMua, TeTpasap;

- UMETh MPEJICTABICHHS 00 aKCMOMAaxX CTEPCOMETPHH U CJICICTBUSX U3 HUX U YMETh MPUMCHSITH
UX [P pElICHUH 3a]1aY;

-yM€Tb CTPOUTh CEYCHHUS MHOTOIPAHHUKOB C HCIIOJIb30BAHUEM PA3JIMYHBIX METOJOB, B TOM
YHClie U METOJA CJIe/IOB;

- UMETh MPEJICTABIICHNE O CKPEIIUBAIOIIUXCS IPSIMBIX B POCTPAHCTBE U YMETh HAXOAUTh YOI U
paccTosTHUE MEXy HUMU;

- IPUMEHSTh TEOPEMBI O MAPALICTLHOCTH MPSIMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE MPU PEIICHUH
3a/1a4;

- YMETb MIPUMEHSATH MapajieTbHOE IPOSKTUPOBAHUE TSl H300pakeHus Guryp;

- YMETb IPUMEHSATDH NEPIEHIUKYISIPHOCTH MPSMOM U TNIOCKOCTHU P PELICHUH 33]1a4;

- BIAJETh MOHATUSIMH OPTOTOHAJIILHOE MPOEKTUPOBAHWE, HAKIOHHBIE M WX TMPOEKIHUU, YMETh
MPUMEHSATH TEOPEMY O TPEX MEPIEHAUKYISApaxX MPU PELICHUH 33/a4;

- BJIQJICTh TOHSATUSIMU PACCTOSTHUE MEXAY (PUTypaMu B IPOCTPAHCTBE, OOIIMI MEPIICHAUKYIISP
JIBYX CKPEIIUBAIOLIUXCS NPSIMBIX U YMETh IPUMEHSTh UX MPU PEIICHUHU 3a/1a4;

- BJIQJIETh TIOHSITHEM YTOJI MEXIY MPSMON U TIIOCKOCTHIO M YMETh IPUMEHSTH €0 MIPH PEIICHUH
3a/1a4;

- BJIQJIETh TOHATUSIMHU JABYTPAHHBIM YroJl, Yroid MEXAy IJIOCKOCTSIMHU, TMEPHEHIUKYISIPHbIC
MJIOCKOCTH M YMETh IPUMEHSATh UX NP PELICHUU 33]1aY;

-BJIaJIETh MOHATHAMU MIPU3Ma, MapajuieNienuIe]] 1 MPUMEHATh CBOMCTBA MapayUieienuneaa mpu
pELIeHUH 3a/1a4;

- BJIAJICTh TTOHSATHEM MPSAMOYTOJIBHBIN MapajlIeTeUIIe ] U IPUMEHSTh €r0 TP PEIISHUH 3a]1a4;

- BJIQJCTh MOHATUSMU MUPAMMIA, BUABl MHUPAMUJI, SJIEMEHTHI MPaBUIBHOM MUPAMHUABl U YMETh
MIPUMEHSTH UX TIPH PEIICHUU 3a]1a4;

- UIMETh MPEJICTABIIEHUE O TeopeMe Diiiepa, MPaBWIbHBIX MHOTOIPAHHUKAX;

- BIJIQJIETh TIOHSATHEM TUIOMIAAN TMOBEPXHOCTEH MHOTOTPAHHHUKOB M YMETh MPHUMEHSTH €ro MpH
pELIeHUH 3a]1a4;

- BIAJCTh MOHATUSIMH TeJa BpamieHus (MIIMHIP, KOHYC, Imap U cdepa), uX CEYCHHUS U yMETh
MPUMEHSTh UX IIPU PELICHUU 33/1aY;

- BJIQJICTh TIOHATHSIMU KacaTeIbHBIC MPSIMbIC U TUIOCKOCTHA M YMETh MPUMEHSTh UX TIPH PEIICHUN
3a/1a4;

- UMETh TPEJCTABJICHUS O BMHCAHHBIX U OMUCAHHBIX cdepax U yMETh MPUMEHATh HUX TPH
pELICHUH 3a]1a4;
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- BJIQJICTh MOHATHSIMH 00BEM, 00HEMBI MHOTOTPAHHUKOB, TENl BPAIICHHUS] M MPUMEHATh UX TMPH
pellIeHIH 3a1a4;

- UMETh MPEJCTABICHUE O Pa3BEPTKE MUIUHAPA U KOHYCA, TUIOIIAU TTOBEPXHOCTH IUIUHAPA H
KOHYCa, YMETh IIPUMEHSTh UX MIPU PEUICHUY 3a/1a4;

- IMETh IIPEJICTABJICHUE O IJIOMAau chephl U yMETh MPUMEHSThH €ro IIPH PEIICHUU 3a7a4;

- YMETh peliaTh 3a/1a4i Ha KOMOMHAIIMY MHOTOTPAHHUKOB M TEJI BPALIICHHUS;

- UMETh TPEJCTABICHUE O TOJ00MM B MPOCTPAHCTBE M YMETh PEIIaTh 3a7adyd Ha OTHOILICHUE
00BEMOB U IIJIOMIA/IeH TOBEPXHOCTEH MOTO0HBIX (HUTYD;

- Umemwb npedcmasnenue 0o akcuomamuieckom memooe,

- 81a0emb NOHAMUEM 2eoMempuiecKue Mecma modex 6 NPOCMpPAHCmee U ymems NPUMeHAMb UxX
0711 peulenus 3a0ay,

- yMemb NPUMeHsAMb OJisl peuleHusl 3a0ay C8OUCMEA NIOCKUX U 08YCPAHHBIX Y2l08, MPexXePaHHO20
yena, meopemvl KOCUHYCO8 U CUHYCO8 O/l MPeXePAHHO20 yed,

- nademv NOHAMUEM NEePNEeHOUKYVIAPHOe cedenue NPUsMbl U YMemb NPUMEHSIMb e20 npu
peutenuu 3a0a4;

- umemv npedcmasierue 0 08OUCMBEHHOCIU NPABUILHBIX MHO20SPAHHUKOS,

- 81a0emb NOHAMUAMU YEHMPATbHOe U NApallelbHOe NPOeKmupo8aHue U NPUMeHsams ux npu
NOCMPOeHUU Ce4eHUll MHO202PAHHUKO8 MemOoOOM NPOEKYUll,

- uMemyb npeodcmasgieHue o pazeepmke MHO20SPAHHUKA U Kpamyatiuiem nymu Ha NO8epXHOCU
MHO202DAHHUKA,

- UMemsb npeocmasietue 0 KOHUYeCKUX CeueHusx,

- uMemv NpeocmasieHue 0 KAcarnwuxcs cgepax u KoMOuHayuu mei 8paujenus u ymems
NPUMEHAMb UX NPU PEULeHUU 3a0ay,

- NPUMEHAMb NPU peueruy 3a0ay GopmyLy paccmosHus Om mouku 00 NIOCKOCMIL,

- 81ademb pPA3HLIMU CHOCOOAMU 3A0AHUA NPAMOU YPABHEHUAMU U YMemb NPUMEHAMb Npu
peutenuu 3a0ay;

- NPUMEHAMb NPU peleHUuU 3a0ay U O00KA3amelbCmee meopem GeKMOPHbIL Memoo U Memoo
KOOpOUHam;

- UMemsb npedcmasienue 00 aKkCuomax oovema, NPUMEHIMb GOPMYIbl 00bEMO8 NPAMOY20IbHO2O
napanieienuneoa, npusMbl U RUPamuobl, mempa’sopa npu peueHuu 3a0ay,

- NPUMEHSIMb Mmeopembvl 00 OMHOUEHUAX 00bEMO8 NPU PeuleHUU 3a0ay;

- NPUMEHSIMb UHMe2Pail Ol BLIYUCTIEHUSL 00BEMOB U NOBEPXHOCMEU Mel 8PAUEHUS, GbIYUCTEHUS.
nA0WAoU cheputecko2o nosaca u 00vema uaposozo Cios;

- UMemb npedcmasiienue 0 OBUNCCHUIX 8 NPOCMPAHCIEE. NAPATLIETbHOM NePeHOce, CUMMEMPUU
OMHOCUMENbHO NIOCKOCMU, YEHMPAIbHOU CUMMempuu, nogopome OMHOCUMENbHO NPAMOU,
BUHMOBOL CUMMEMPUL, YMEMb NPUMEHSIMb UX NPU PEUUEHUU 3A0aY,

- uMemsb npeocmasienue o0 NIoWaAoU OPMOSOHANILHOU NPOEKYUL,

- uMemb npeoCmasieHue O MpPexePAHHOM U MHOSOZPAHHOM Yele U NPUMEHSIMb CE0UCMmEd
NIOCKUX Y2lI08 MHO202PAHHO20 Yelld NPU peuleHuu 3a0ay;

- uMemb NPeoCcmasienus 0 npeodpPa308aHuu NOOOOUs, 2OMOMemuY U yMenms NPUMEHIMb UX Npu
peuieHuu 3a0a4,

- yMemb peuams 3a0ayu Ha NI0CKOCMU Memooamu cmepeomempuu;

- yMemb npumMeHsams opMyivl 06beM08 npu peueHuu 3a0ay

B noeceonesnotl scuznu u npu uzyuyeHuu Opyux npeomemos:

- COCTaBJIAITH C MCIOJIh30BAaHUEM CBOMCTB Fr€OMETPUICCKUX (PUTYp MaTEMaTHICCKHE MOJICITH JIIS
peleHusl 3aa4 MPaKTUYECKOro XapakTepa W 3a7ad W3 CMEXHBIX JMCIUIUINH, UCCIEAOBaTh
MOJTyYEHHBIC MOJICITH H HHTEPIPETUPOBATE PE3YIIbTAT

- BrageTh MOHATUSMU BEKTOPHI U UX KOOPIUHATHI;

- YMETh BBITIOJIHATH OTIEpPaIlUH HaJl BEKTOPAMU;

- HCTIOJIb30BaTh CKAJISIPHOE MPOU3BEICHUE BEKTOPOB MPHU PEUICHUH 3a/1a4;

- IPUMEHSTh ypaBHEHUE IJIOCKOCTH, (OPMYITYy pacCTOSTHUS MEXKIAY TOUKAMH, YPaBHEHHE Cepbl
IIPU PEIICHUU 33]1aY;
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- IPUMEHSTH BEKTOPBI U METOJ] KOOPJAUHAT B IPOCTPAHCTBE MPHU PEIICHUU 3a/1a4;

- HaAxXo0umb 00veM napaieienuneda u mempasopd, 3a0aAHHbIX KOOPOUHAMAMU CEOUX BEPUIUH,

- 3a0a8ams NPAMYIO 8 NPOCMPAHCIEE;

- HAXOOUMb PACCMOSIHUE OM MOYKU 00 NIOCKOCMU 8 CUCmeMe KOOPOUHAN,

- HAXo00umv paccmosuue mexncoy CKpewusarowumMucs npsamviMu, 3d0AHHLIMU 8 cucmeme
KOOpOuHam
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