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k OIIOII CTIO 29.02.10 KonctpyupoBanue, MOJEIUPOBAHNUE U TEXHOJIOTUS U3TOTOBJICHHUSI U3/ICTTUH JIETKOM
MIPOMBIIIJIEHHOCTH (110 BUIaM)

MUHUCTEPCTBO OBPA30BAHNA 1 HAYKU PECITYBJIMKU JAT'ECTAH

I'oCYAAPCTBEHHOE BIOJIXKETHOE TIPO®ECCHUOHAJIBHOE OBPA30OBATEJIBHOE YUYPEXJIEHUE
PECITYBJIMKU JATECTAH «TEXHUYECKWI KOJUIEJK UMEHU P.H. ALIIYPAJIUEBA»

PABOYASA ITPOT'PAMMA YYHEBHOI'O ITPE/IMETA
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Yruy0JieHHbI yPOBEeHb

[IpeameTHas obmacte: "MaTemaTruka u uHGoOpMaTHuka"

CoemnansHocTts: 29.02.10 KoHcTpyrpoBaHue, MOJEIUPOBAHUE U TEXHOJOTHS U3TOTOBICHUS

U3IEIU JIETKOH MPOMBIIIUIEHHOCTH (110 BUAAM)

KBaJII/I(i)I/IKaLII/Iﬂ BBITYCKHHKA: TEXHOJIOT-KOHCTPYKTOPD

[Ipoduns nomyyaemoro npodeccruoHaIbLHOTO 00Pa30BaHMs: TEXHOIOTUYECKUI

Maxauxkaina, 2024 r.



OAOBPEHO
peIMeTHOM (IIMKIOBOM) KOMHCCHEH €CTECTBEHHO-HAYYHOTO [IUKIIa
[Ipencenarens [TI(L)K

%:‘34/“ ot A.A. OcmaHoBa

IIporokoin Nel ot 30 aBrycra 2024 r.

Pa6ouas nporpamma yueOnoro npeamera OVYIIn.03 Marematuka pazpaboTaHa Ha OCHOBE

TpeOOBaHMIL:

denepanbHOTO  TOCYJApCTBEHHOrO  00pa30BaTENbHOTO  CTaHAApTa  CPETHETro
npodeccuonansHoro obpazoBanusi mo cneruanbHocTH 29.02.10 Konctpyupoanue,
MOJIETMPOBAHUE U TEXHOJIOTHUS M3TOTOBJIECHUS M3JIENUN JIETKOW MPOMBIIIEHHOCTH (TI0
BUJIaM), YTBEPkJACHHOTO MpuKazoM MuHHCTepcTBa 00pa3oBaHus U Hayku Poccuiickoii
Oenepannu Ne 443 ot 14.06.2022r, (3apeructpupoBad MunucrepctBoM roctunuu PO 01
urosst 2022r. N 69121);

benepanbHOrOo TOCYIAPCTBEHHOIO OOpa30BAaTENBHOTO CTaHAApTa CPEAHEro O0OIIero
o0Opa3oBaHMs, YTBEPXKIEHHOTO TpHUKazoM MuHHCTepcTBa 00pa3oBaHUSI W HAyKu
Poccuiickoit ®enepanuu ot 17.05.2012 N 413 (3apeructpupoBano B Munrocte Poccun
07.06.2012 N 24480);

noyiokeHnid ~ DenepasibHONH  00pa30BaTEIBHOM  MPOrPaMMBI  CPEAHETO  OOIIEero
o0Opa3oBaHmMs, YTBEPKIEHHOW Mprka3zoM MunrnpocsemeHus: Poccuu ot 18 mas 2023 r. N
371 (BapeructpupoBano B MuHwocte Poccum 12 wuroms 2023 r. N 74228), B T.u.
®enepanbHOil padoueii mporpamMmel o yuyeOnomy npeamery «OYIIm.03 Maremaruka "
(yrmyOneHHbIN YPOBEHbD);

C YYETOM IOJIy4yaeMOM ClieluanbHOCTH,

B COOTBCTCTBHUHU C pa6OLII/IM y‘{e6HBIM IIJIaHOM CIICHHUAJIbHOCTH.

PazpaboTunk:

HNcmannoBa Yrmanbern [[xamanoHa, mnpenonasarens ['BIIOY PJl «Texnuueckuit
kosutek umenu P.H. Amypanuesa»

© Hcmannosa Yrnanberu [IxamanosHa, 2024

© I'BIIOY P]] «Texunueckuii komwemx P.H. Amypamuesay, 2024



COJIEP)KAHUE

1. TIOSACHUTEJIBHAS SAITHICKA ..ottt ettt 4
2. TUTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YYEBHOI'O ITPEAMETA OVIIL.n 03
MATEMATHKA ...ttt ettt ettt ettt e st e bt e saeeeanees 9
3. COHAEPXAHUE YUEBHOI'O [IPEJMETA OVILn 03 MATEMATHUKA ..........cooueeee 26
4.  OBBEM YYEBHOI'O ITIPEJMETA U BUJIbl YUEBHOM PABOTHI ..........cocveveenn. 32
5. TEMATUYECKOE TIIUIAHUPOBAHUE VYYEBHOI'O [ITIPEIMETA OVILon 03
MATEMATHKA ...ttt ettt et e st et e s it e et e sateebeesnteenseenene 33
6. YCJIOBUA PEAJINZALIUN YUEBHOT'O ITIPEJMETA OVIlL.m 03 MATEMATHKA...50

6.1 MaTepHaTbHO-TEXHHUIECKOE OOCCTICUCHIIE .....ecuvveeenrreesnreeensreeessreeessreessseeansseesssseesssesensseens 50

6.2 udopmarionHoe 00€CrIeYeHNE PEATUZALIH IPOTPAMMBI ........eeeveeireeieerieeeeeeseeeneenanes 50



1. HIOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamma y4yeOnoro mpeamera OVYIIm.03 MaremaTnka mnpenHa3HavyeHa is
M3YyYCHUS MaTEeMaTHKU MPH peali3ally CpeHero ooimero oopa3oBaHus B Mpeeinax OCBOCHUS
IpPOrpaMMbl  TTOJATOTOBKH KBAIM(HUIIMPOBAHHBIX pPA0OUYUX CIYXKAIIUX [0 CICIHATFHOCTH
29.02.10 KoncTpyupoBaHue, MOAEIUPOBAHUE M TEXHOJIOTMSI M3TOTOBJICHUS W3ICIHUM JIETKOH
MPOMBIIIUICHHOCTH (TI0 BUaM).

VYueonsi npeaver OVYIIN.03 MaremaTuka NTPUHAMICKUT MPEAMETHOM 001acTH
"Marematuka u nnpopmaruka" GI'OC cpeanero odmero oopa3oBaHus, U U3y4aeTCsl B COCTaBe
00s3aTeNbHBIX YYEOHBIX MMPEAMETOB 00I1Ie00pa30BaTEIHHOIO [IUKIIA.

[Ipenmer siBasiercss mpodMIIBHEIM TIpeaMeToM obmieodpasoBarensHoro nukiaa [ITICC3 u
uzydaercss Ha yriayoneHHoMm ypoBHe @OI'OC cpemgnero ooOmiero o0pa3oBaHHs C  Y4ETOM
crienu(uK OCBauBaeMoOM CIIEUATbHOCTH.

PaGouass mporpamma yuebnoro mnpeamera OVIIn.03 Maremaruka (yriryOJeHHBIH
ypOBEHB) pazpaboTaHa Ha OCHOBE TpeOoBaHmid K pe3ynbraTtam ocBocHuss I'OC COO, a takxke
denepanbHO paboueit mporpaMMbl BOCTUTAHHUSL.

[TporpaMMa 1Mo MaTeMaTHKE YrJIyOJIGHHOTO YPOBHS JJIsI OOyYaroIIMXcsl pa3paboTaHa Ha
ocaoBe OI'OC COO c¢ y4eTOoM COBpPEMEHHBIX MHUPOBBIX TpPEOOBAHU, MNPEABSIBIIEMBIX K
MaTEeMaTHYECKOMY OOpa30BaHUIO, W TPATUIUN POCCHIICKOTO oOpa3oBanus. Peanm3sarus
nporpaMMbl IO MaTeMaThke oOOecrnedyrBaeT OBNAJCHHE KIIIOYEBBIMU KOMIIETCHILUSMH,
COCTABJISIIOLIMMUA OCHOBY ISl CaMOpPa3BUTHsI M HENPEPBIBHOTO 00pa3oBaHMs, IEIOCTHOCTh
O0LIEKyIbTYPHOT0, TUYHOCTHOTO U TTO3HABATEILHOTO PAa3BUTHSI TUYHOCTH O0YYaIOIINXCS.

B mporpammMe mo MareMartwke YYTEHBI WJEH M TIOJIOXKEHUS KOHLEIIHMHU Pa3BUTH
MaTeMaTH4ecKoro oopasoBanus B Poccuiickoit deneparun.

[TpuknanHas 3HAYUMOCTh MAaTEMAaTUKH OOYCJIOBJIEHA TEM, YTO €€ MPEAMETOM SIBIISIOTCS
(dbyHIaMeHTallbHbIE CTPYKTYpPBI HAIlIEr0 MHUpPA: MPOCTPAHCTBEHHBIE (POPMBI U KOJIUYECTBEHHBIE
OTHOIICHHUS, (PYHKIIMOHAIBHBIC 3aBUCUMOCTH M KaTETOPHH HEOIPEICICHHOCTH, OT MPOCTEHIIINX,
YCBaMBAaEMbIX B HEMOCPEACTBEHHOM OIIBITEe, IO JOCTATOYHO CIIOKHBIX, HEOOXOJUMBIX st
Pa3BUTHS HAYYHBIX M TEXHOJIOTHYECKUX HJICH.

OpHOBpeMEHHO ¢ pacmupeHueM cdep NpPUMEHEHUS MaTeMaTHKd B COBPEMEHHOM
ob1recTBe Bce 0osiee BaXKHBIM CTAHOBUTCSI MATEMATHUYECKUN CTUIIb MBILUICHUS, TIPOSBIISIFOIITUICS
B OTIpe/IeNIEHHBIX YMCTBEHHBIX HaBbIKax. B mporiecce n3yueHuss MaTeMaTUKU B apceHall IPUEMOB
¥ METOJIOB MBIIIUICHHS Y€JIOBEKA €CTECTBEHHBIM 00pa30M BKIIFOYAIOTCS MHIYKLIUS U JETYKIUA,
00001IeHNe W KOHKpEeTH3allus, aHalu3 W CHHTE3, KilaccupuKamus W cucTeMaTu3alus,
abctparupoBanue u aHanorus. OOBEKThI MaTEeMaTHYECKHMX YMO3aKJIIOUECHHM, MpaBUiia HX
KOHCTPYMPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHUYECKHUX MOCTPOEHUI, ClIOCOOCTBYIOT BBIpabOTKE
yMeHHsS (HOpMyITHpOBaTH, OOOCHOBBIBATH M JOKA3bIBaTh CYXKICHHUS, TEM CaMbIM (OPMHUPYIOT
JIOTUYECKHUI CTHIIb MBIIICHUS. Bemymias poiab NpUHAICKUT MaTeMaTHKe B (OPMUPOBAHUU
AITOPUTMUYECKON KOMIIOHEHTHI MBIIICHUSI U BOCIIUTAHUHM YMEHUM JIEHCTBOBATH 110 3a/IaHHBIM
aIropuTMaM, COBEpPLICHCTBOBATh M3BECTHBIE U KOHCTPYMPOBATh HOBBIE. B mporecce pemieHus
3aad4 - OCHOBBI JUIsl OpraHW3alud y4eOHOW JEATeNTbHOCTH Ha YPOKaxX MATEMAaTHKH -
pa3BUBAIOTCS TBOPUECKAS U MPHUKIIAIHAS CTOPOHBI MBIIIICHUSI.

OOydeHre MaTeMaTHKE J1aeT BO3MOXKHOCTh pa3BUBATh y OOYYAIOIIMXCS TOYHYIO,
palMoHANTbHYI0 U HHPOPMATHBHYIO peub, YMEHUE OTOMpaTh Hanbosee MOIXOSIINE S3bIKOBBIE,
CUMBOJIMYECKUE, TpapUUEeCKHe CPEACTBA Uil BBIPAKEHUS CYKICHUH H HAIVISHOTO WX
Mpe/ICTaBICHHUS.

Heo0xomuMbIM KOMIIOHEHTOM OOIIEH KYJIbTYpPhl B COBPEMEHHOM TOJIKOBAHHH SIBJISICTCS
o0lee 3HAKOMCTBO C METOJAMU TMO3HAHUS JIEHCTBUTEIBHOCTH, MPEACTABICHUE O MPEAMETE U
METO/IE MAaTeMaTHUKH, €ro OTIUYHIX OT METOJOB €CTECTBEHHBIX M T'yMaHUTApHBIX HaykK, 00
OCOOCHHOCTSIX TMPUMEHEHUS MaTeMaTHKU Ui PEHICHUS HAyYHbIX M TPUKIATHBIX 3a]ad.
MaremaTtnueckoe oOpa3oBaHHE BHOCHUT CBOM BKJax B (OpMHUpOBaHHE OOIIEH KyJIbTypHI
YeloBeKa.
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W3ydeHne MareMaTukd CHOCOOCTBYET OCTETHUECKOMY BOCIIMTAaHMIO — YEJIOBEKa,
IIOHUMaHUIO KpaCOThI n n3damecraa MaTEMATHYCCKUX paccymz[eHHi/'I, BOCIIPpUATHUIO
reOMETPUYECKUX (OPM, YCBOCHHIO U/IE CUMMETPHUH.

[TpropuTeTHEIME LIESIME OOYYCHHS MaTEeMAaTHKE Ha YTITyOJICHHOM YPOBHE MPOIOIIKAIOT
OCTaBaThCS:

— (¢dopmupoBaHHE IICHTPAIBHBIX MaTeMaTW4YeCKUX MOHATHH  (YHCIO, BEIMYHHA,
reoMeTpuyieckas (Gurypa, IepeMeHHas, BEpOSITHOCTb, (DYHKIIHS, TIPOU3BOIHAS, HHTETPA),
00ECIeUnBAIOIINX  IPEEMCTBEHHOCTh WM MEPCIEKTUBHOCTh  MaTeMaTH4ecKOro
o0pa3oBaHMs 00yJarOIINXCS;

— TOoJBEIeHHE O0YYaIOMMXCs Ha JOCTYITHOM JUISi HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3U
MAaTCMAaTUKN HW OKpPYXKAWCro Mupa, MOHUMAHHWIO MATEMATHUKMU KaK 4YacCTH 061116171
KyJIbTYpBI YEIOBEUECTBA;

— pa3BUTHE HWHTEIUIEKTYAJIIbHBIX W TBOPYECKHX CIOCOOHOCTEH OOYYaromUXCsl, TO3HABaTEIbHON
AKTUBHOCTH, HCCIICOOBATCIIbCKHUX yMeHI/Iﬁ, KPUTHIHOCTU MBINUICHUA, WHTEpPECa K HU3YUYCHUIO
MaTEeMaTHKH;

— ¢opmupoBanue  (QYHKIMOHAIBHOM  MaTeMaTH4YeCKOW  TIpaMOTHOCTH:  yYMEHHUSA
pacno3HaBaThb MAaT€MaTUYECKHE ACIEKTbl B PEaJbHBIX >KU3HEHHBIX CUTYalUsSX U MpU
M3YUYEHUHU APYTUX Y4eOHBIX MIPEIMETOB, MPOSIBICHUS 3aBUCMOCTEHN 1 3aKOHOMEPHOCTEH,
(GopMynupoBaTh KX Ha SI3bIKE MaTeMAaTUKH M CO3[aBaTh MaTeMaTHYECKHUE MOJENH,
OPUMEHATh OCBOCHHBIH MaTEeMaTHYeCKMil ammapaT i pelieHus IMPaKTUKO-
OpPUEHTUPOBAHHBIX 33Ja4, UHTEPIPETUPOBATH U OLIEHUBATH MOJyYE€HHBIE PE3YJIbTAThI.
OCHOBHBIMU JIMHUSMH COJICP)KAHUSI MAaTEMaTUKU Ha YIIyOJCHHOTO YpPOBHS SIBJISIIOTCS:

"Yucna wu  Beluucienus', "Anrebpa" ("AnreOpanueckue BblpaxeHus", "YpaBHEHUS U
HepaBeHcTBa"), "Hauana marematnyeckoro ananuza", "I'eomerpus” ("['eomerpuueckue Gpurypol
u ux cpoiictBa", "M3mepenue reomerpuueckux BenuuuH"), "BeposTHOCTh M cTaTHCTHKA'.
JlaHHbIe JTUHUM Pa3BUBAIOTCS MapalljieNIbHO, KaX/aas B COOTBETCTBUU C COOCTBEHHOH JIOTHKOM,
OJIHAKO HE HE3aBHCHMO OJ[HAa OT JPYIrOM, a B TECHOM KOHTAKTe U B3aumonencrsuu. Kpome sroro,
uX OOBEAMHSET JIOTMYeCKas COCTABIAIONIAsA, TPAJUIMOHHO TMpUCYIIas MaTeMaTuke |
IIPOHU3bIBAIONIAs BCE MATEMAaTUUYECKUE KYPChl U COJIEPKATENIbHbIE JINHUU.

Hacrosmeit mporpammoil mo MaTeMaTHKE MpeAyCMaTpUBAeTCd H3Yy4YeHHE Y4eOHOro
npeaMera "Martemaruka" B paMKax Tpex Y4eOHbIX KypcoB: "AnreOpa M Havaia
MaremaTuueckoro ananuza", "['eomerpus", "BeposTHOCTh U cTaTUCTHUKA'.

VYuebnblii kypc "Anrebpa W Hayala MaTEeMaTHYECKOTO aHanu3a" SBISETCS OJHUM U3
Haubosee 3HAUYMMBIX B 001I€00pa30BaTeNbHOM IHKIE, MOCKOJIBKY, C OIHOW CTOPOHBI, OH
o0ecreynBaeT HHCTPYMEHTAIBHYIO 0a3y JJIs U3yUeHUsS] BCEX €CTeCTBEHHO-HAYYHBIX KYpCOB, a C
JPyTOoii CTOPOHBL, (POPMUPYET JOTHYECKOE U aOCTPAaKTHOE MBIIICHHE 00YyJaIOUINXCsl Ha YPOBHE,
HEOOXOIUMOM JIsl OCBOCHHSI HHPOPMATHKH, OOIIECTBO3HAHUS, HICTOPHH, CJIOBECHOCTH U JPYTHUX
TUCIUTUTAH. B pamkax maHHOTO y4eOHOro Kypca OOydaroIiuecsl OBIIAJECBAIOT YHUBEPCAIBbHBIM
S3BIKOM COBPEMEHHOW HayKH, KoTopas (OpMyIUpyeT CBOM JOCTHKEHHS B MaTeMaTH4eCKON
dopwme.

VYuebHblil Kypc anreOpsl U Hayajl MaTEeMaTHYECKOTO aHajlu3a 3aKJIaJbIBA€T OCHOBY IS
YCIIEITHOTO OBJIAJICHUSI 3aKOHaMW (DHM3MKH, XWMHH, OWOJIOTUH, TIOHHMMAHUS OCHOBHBIX
TEHACHIIMA Pa3BUTHS IKOHOMUKH M OOIIECTBEHHOW J>XU3HHU, IO3BOJSET OPUEHTHPOBATHCS B
COBPEMEHHBIX IH(POBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOJB30BATh UX IS
JanbHelIero o0pa3oBaHus U B MOBCEIHEBHOM *u3HU. OBNajieHne abCTPaKTHBIMU U JIOTUYECKU
CTPOTMMH KOHCTPYKUHUSMHU aJIreOpbl 1 MaTEMAaTUYECKOT0 aHajIu3a pa3BUBAET YMEHUE HAXOJUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH, JIOKa3bIBaTh YTBEPKACHHUS C IOMOIUIBIO
UHIYKIMH W pacCyKaaTh JIeAyKTUBHO, HCIOJB30BaTh O0OOOIIEHWE ¥ KOHKPETH3AIHIO,
abcTparupoBaHKe U aHAJIOTHIO, (POPMHPYET KPeaTUBHOE U KPUTHUUECKOE MBILIUICHHUE.

B xone m3ydenuss yuebHoro kypca "AnreOpa M Havasia MaTeMaTHYECKOro aHammu3a"
oOyyaroniuecss TOJMy4YaloT HOBBIM OMNBIT PELICHUS MNPUKIATHBIX 3a7a4, CaMOCTOSTEIBHOTO
IOCTPOCHUS MaTEMaTHYECKUX MOJIENEed peaJIbHbIX CUTYyalluid, MHTEPIPETALUU IOJyYEHHBIX
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pELICHUH, 3HAKOMSATCS C IpUMEpaMU MaTeMaTHYEeCKUX 3aKOHOMEPHOCTEH B MPHUpPOJE, HAYKE U
HCKYCCTBE, C BBIJIAIOLIUMUCS MAaTEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

VYuebHblil Kypc 00ialaeT BOCHUTATENbHBIM MOTEHIMAIOM, KOTOPBIM peanu3yercs Kak
yepe3 yueOHbII MaTepHal, ClIOCOOCTBYIONIHMA ()OPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHS, TaK
yepe3 crenuduky ydeOHOM MesTeabHOCTH, TPeOYIoLed NpoJOIKUTENbHON KOHLEHTPALUH
BHHUMAaHUS, CAMOCTOSATEIbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 3a IOJYYEHHbIN pe3ynbTar.
B ocHoBe Meronuku oO0ydeHus anredpe M HadajgaM MaTeMaTHYECKOro aHajau3a JIeKHT
JeSITeIbHOCTH IPUHIUIT O0ydEHHUSL.

B crpyktype yuebHoro kypca "AnreOpa W Hayama MaTeMaTHYECKOro aHamuza'
BBIZICJICHBl  CIICAYIOIINE COACP)KATEIbHO-METOAMYECKUE JUHUU: "Uucima W BBIYHCICHHS ",
"Oyukuuu U rpaduku", "YpaBHeHus u HepaBeHcTBa', "Hawama marematmueckoro anamuza",
"MHoxecTBa U joruka". Bce OCHOBHbBIE COJEPIKATENbHO - METOJAMYECKUE JIMHUM H3y4daroTcs
€CTECTBEHHO JOMOJHISA APYr Apyra ¥ MOCTENEHHO HAChIIasCh HOBBIMU TEMAaMU U pa3feiaMH.
JlaHHBI y4eOHBINH KypC SBISETCS HHTETPATUBHBIM, ITOCKOJIBKY OOBEIUHSET B ceOe comepKkaHue
HECKOJIbKUX  MAaTeMaTU4YEeCKUX  JUCLUUIUIMH, TakKuX Kak anrebpa, TPUTOHOMETpPHS,
MaTeMaTUYECKUN aHallu3, TEOPHUsSl MHOXKECTB, MaTeMaThyecKas Jioruka u apyrue. [lo mepe toro
Kak oOydarolyecs OBJIaJIeBalOT Bce Oojiee IIMPOKUM MaTeMAaTHYECKUM allapaTroM, y HHUX
IOCJIEI0BATENbHO (OPMHUPYETCS U COBEPLLIEHCTBYETCS YMEHUE CTPOUTh MaTeMaTUYECKYIO
MO/IeJIb peaJIbHOM CUTYyalluu, IPUMEHATh 3HaHUs, [IOJyYeHHbIE IPU U3YYeHUU y4eOHOro Kypca,
JUISL PELIEHUS CaMOCTOATEIbHO C(OpPMYJHUPOBAHHONM MaTeMaTU4YEeCKOW 3ajadd, a 3aTeM
UHTEPIPETHUPOBATH CBON OTBET.

CopepxarenpHo-MeToMyeckass  jauHMs  "Uucna u BblUMcieHus" — 3aBepluaeT
(GopMHpOBaHUE HABBIKOB HCIOJIb30BaHUSA JIEHCTBUTENBHBIX YHCEI, KOTOpOE ObLIO HAayaTo Ha
YPOBHE OCHOBHOTO o0Imero ooOpaszoBanms. Ocoboe BHHMaHuE yaensercs (OPMHUPOBAHHIO
HaBBIKOB PAI[MOHAJIbHBIX BBHIYMCIIEHUH, BKIIOYAIOMUX B c€0s1 UCIOIb30BaHUE PA3IMUHBIX (hopM
3alKCcy Yucia, yMEHUE JIeTaTh MPUKUIKY, BBIIOIHIATh NPUOIMKEHHbIE BBIUMCIEHUS], OLIEHUBATh
YHCIIOBbIE BBIPAXKEHHUs, pabOTaTh ¢ MaTEMAaTUYECKUMHU KOHCTaHTaMU. MHOKECTBa HAaTypaIbHbIX,
LENbIX, PAMOHAIBHBIX U JEUCTBUTEIbHBIX YHMCET JOMOIHSIOTCS MHOKECTBOM KOMILJIEKCHBIX
yucend. B KaXaoM M3 3TUX MHOXECTB pacCMaTpUBAIOTCS CBOMCTBEHHBbIE eMy cHelu@uyeckue
3a/la4i U ONepaluu: JeJIEHUue Halleslo, OIEpPUPOBAHUE OCTATKAMH Ha MHOXKECTBE LIEJIBIX YHUCEIl,
0coOble CBOMCTBA PAallMOHAIBHBIX U HUPPALUOHAIBHBIX YMCEN, apupMETHYECKHe ONepaluu, a
TaK)K€ U3BJICUCHHE KOPHS HAaTypaJbHOM CTENEHM Ha MHOXECTBE KOMIUIEKCHBIX YHCEIL.
bnaronaps mocienoBaTenbHOMY pPACIIMPEHHUIO KpYyra HCIOJIb3YyEeMBIX YHCENT M 3HAKOMCTBY C
BO3MOXKHOCTSIMU MX IIPUMEHEHUS IJIs1 PELLIEHUS PA3IMYHBIX 33a/a4 (OPMUPYETCS PECTABICHNE
0 €IMHCTBE MAaTeMaTHKH KaK HayKH U €€ POJIM B IOCTPOECHUH MOJIENIel peabHOro MUpa, HIMPOKO
UCTIONIB3YIOTCS] 0000IIEHIE U KOHKPETH3AIIHS.

Jlunusa "YpaBHeHHS W HEpaBEHCTBA" pealn3yeTcs Ha NPOTSDKEHHMM BCEro OOy4YeHMs,
IIOCKOJIBKY B Ka)KJI0OM pazzene [IporpaMmel npeycMOTPEHO pELIEHHE COOTBETCTBYIOIINX 3a/1au.
B pesynbrate oOydvaromuecs: OBJIAJEBAIOT PA3IMUYHBIMU METOJAMM PEIICHUS pallMOHAJIbHBIX,
UpPpaMOHATIBHBIX, MOKA3aTeIbHBIX, JIOTAPU(PMHUUYECKHNX U TPUTOHOMETPHUYECKUX YpaBHEHHI,
HEpaBEHCTB M CUCTEM, a TaKXKe 3ajjau, coJepKalux napamerpsl. [lomyyeHHble yMEHUS HIMPOKO
UCIOJIB3YIOTCS TMPU MCCIEAOBAaHUU (PYHKIMH C IOMOIIBIO TPOU3BOAHON, IPH pEIICHUU
NPUKJIAHBIX 33/1a4 U 337a4 Ha HaXOKJeHHEe HauOOJbIINX U HAMMEHBIINX 3HAYeHUH QYHKLINU.

JlanHasi conepxareibHas JUHHS BKJIIOYaeT B ceOs Takke (HOPMUPOBAHHE YMEHUN
BBINOJIHATH pacueTsl Mo (opMyiam, MpeoOpa3oBaHUs PALMOHAIBHBIX, HUPPALMOHAIBHBIX U
TPUTOHOMETPHUUYECKHIX BBIPAKEHHM, @ TAKXKE BHIPAKCHHUN, COACPIKAIINX CTEIICHH U JIOTApU(MBIL.

bnaronaps usydeHuro anredbpanyeckoro mMarepuana MpoUCXOIUT JalbHENIIee pa3BUTHE
QITOPUTMUYECKOTO H aOCTPaKTHOTO MBIIUICHUS OOy4arommxcs, (OPMHUPYIOTCS HaBBIKA
NEeIyKTUBHBIX ~ PacCyKIEHWH, paboThl ¢ CUMBOJbHBIMU  (OpMaMM, IPEICTABICHUS
3aKOHOMEPHOCTEH M 3aBHCUMOCTEH B BHUJE PAaBEHCTB W HEPaBEHCTB. AnreOpa mpeajaraer
3¢ (deKTUBHBIE MHCTPYMEHTBI Ul pELICHUs NPAKTUYECKUX U E€CTECTBEHHO-HAy4yHBIX 3ajad,
HarJsHO JEMOHCTPUPYET CBOM BO3MOYKHOCTHU KaK sI3bIKa HAYKHU.



CopepxarenpbHo-MeTonu4eckas JuHUA "OyHKIUU U rpaduku” TECHO MEperieTaeTcs ¢
JPYTMMHU  JIMHMSIMM ~ y4eOHOro  Kypca, IIOCKOJIBKY B  KakOM-TO  CMBICIE  3a/aeT
[I0CJIEI0BATENbHOCTh  M3y4YeHHMs] MaTepuana. V3yueHue  CTENEHHOM, IMOKa3aTeslbHOM,
JOTapuU(PMHUUECKON ¥ TPUTOHOMETPUIECKUX (DYHKIIHIA, UX CBOMCTB M TpauKOB, MCIIOIHb30BaHUE
GyHKUMH A7 peleHus 3a7ad U3 JApYyruxX y4eOHBIX NIPeAMETOB M PEaJbHOM JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYECKUM aHAJIM30M, TaK U C pEIICHUEM ypaBHEHHH W HepaBeHCTB. Ilpu
9TOM OoJiblIO€ BHUMaHUE YyAenseTcs (OpPMUPOBAHUIO YMEHHs BbIpaxaTb (opMyIamMu
3aBHCUMOCTH MEXAY Pa3UYHbIMUA BEIMYMHAMH, HCCIEIOBATH MONyYeHHbIE (QYHKIUHU, CTPOUTH
ux rpaduku. Martepuan 3Toi cojepKaTeabHON JIMHUY HalleJIeH Ha pa3BUTHE YMEHUN U HaBBIKOB,
MO3BOJISIIOINMX ~ BBIPAXATh 3aBHCHUMOCTH MEXIY BEIMYMHAMH B pazaudHoi  (opme:
aHaJIUTHYEeCKOH, Trpaduueckoil u cinoBecHOM. Ero wusyuyeHwe crnocoOCTBYyeT pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIIOCOOHOCTH K  OOOOIIEHWI0 W KOHKPETH3aIuH,
UCIOJIb30BAaHUIO AHATOTUH.

CopepxarenpHas auHMs "Havama MaTemMaTH4eCcKOro aHaiau3a" MO3BOJISET CYLIECTBEHHO
pacUIMpUTh KPYr KaK MaTeMaTU4YeCKHX, TaK M MPHUKIAJHBIX 3a/1a4, JOCTYIHBIX 00Yy4arolumMcs,
TaK KaK y HHUX IMOSBIISETCS BO3SMOXHOCTh CTPOUTH I'paMKH CIOKHBIX (PYHKIIUH, ONPEeNsiTh UX
HauOOJIbIINE U HAUMEHBILINE 3HAUEHHS], BBIUMCIATE IUIOIAAN (GUryp U oObeMbl Tell, HaXOAUTh
CKOPOCTM U YCKOpEeHMsI mpoueccoB. JlaHHas cojepxaTelibHas JIMHUSA OTKpPBIBA€T HOBBIE
BO3MOXKHOCTH IIOCTPOEHHUSI MAaTeMaTHMYECKUX MOJENIel peallbHbIX CHUTyalluid, I03BOJISIET
HAXOJIUTh HAWIy4lllee peIIeHHWEe B MPUKIAIHBIX, B TOM YHCJE COLUAIBHO-YKOHOMHUYECKHUX,
3aJadax. 3HAKOMCTBO C OCHOBAMH MAaTEMaTHYECKOTO aHalM3a CHOCOOCTBYET pPAa3BUTHIO
abCcTpakTHOTO, (OPMATBHO-IIOTUYECKOTO U KPEaTUBHOT'O MBIIIICHUS, (OPMUPOBAHUIO YMEHHUN
pacrio3HaBaTh MPOSBICHUS 3aKOHOB MaTEMaTUKH B HayKe, TEXHUKe U ucKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS Pe3yJbTaTax, MOJYYCHHBIX B XO/I€ PA3BUTHUS MATEMAaTUKU KaK HAayKH, U
00 UX aBTOpAX.

CopepxarenpHO-MeTOMMYEeCKass JTUHUS "MHOXecTBa W JIOrMKa" BKIOYaeT B ce0s
JJIEMEHTBl TEOPUHM MHOXECTB M MaTEeMAaTU4YEeCKOM JIOTMKH. TeopeTHKO-MHO>KECTBEHHBIE
IPEJICTaBICHUs] MPOHU3BIBAIOT BECh KypC ULIKOJIBHON MaTeMaTHKU W IpeajararT Haubolee
YHUBEPCAJIbHBIN $3bIK, OOBEIUHSAIOIIMNA BCe pas3feibl MAaTEeMATUKU U €€ INPHIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTeMaTHYECKUE MUCIMIUIMHBI U UX MPUIOKEHUS B eIWHOE Ienoe. BaxHo
JlaTh BO3MOXHOCTh OOy4arolieMycsi IOHUMaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHOM
MaTeMaTHKH U UCTOJIb30BATh €0 JUIS BRIPAKCHUS CBOMX MBICIEH. J[pyruM BayKHBIM MPHU3HAKOM
MaTeMaTHUKUd Kak HayKHM CleJyeT IpU3HaThb CBOMCTBEHHYIO € CTpOroct OOOCHOBaHHMH u
CJIeJOBaHHE ONPECIICHHBIM IIpaBUIaM MMOCTPOEHUS JOKA3aTeIbCTB. 3HAKOMCTBO C 3JIEMEHTaMU
MaTeMaTHYECKOM JIOTUKU CHOCOOCTBYET Pa3BUTHIO JIOTMYECKOI'O MBILIUIEHUS O0y4aroIiuxcs,
MIO3BOJISIET UM CTPOUTH CBOU PACCYKJICHHS Ha OCHOBE JIOTHYECKUX MPaBWII, (GOpMUPYET HABBIKA
KPUTUYECKOT'O MBIIIJICHUS.

B y4eOnom kypce "AnreOpa W Havajga MaTeMaTHYECKOTO aHain3a" MPHUCYTCTBYIOT
OCHOBBl ~ MAaTeMaTU4YECKOI'O  MOJEIMPOBAaHUS,  KOTOpbIE  HIpPU3BaHbl  CHOCOOCTBOBATh
(OpMHPOBAHUIO HABBIKOB IOCTPOCHHS MOJIENIEH pPEANbHBIX CHTYallMid, HCCICIOBAHUS AITHX
MoJeNiell ¢ IOMOUIbIO ammapara ainreOpbl M MaTeMaTHYeCKOro aHaliu3a, HHTepHpeTalnuu
MOJYYCHHBIX PE3yJbTaTOB. Takue 3aJaHusl BIUIETEHBI B KAXKABIM M3 Pa3[elioB MPOTPAMMBL,
IIOCKOJIBKY BECh MaTepuai yueOHOro Kypca IIMPOKO MCIIOJB3YeTCs Ui PELIeHUs MPHUKIAIHbBIX
3amad. Ilpm pemeHnn peanpHBIX TPAKTHYECKUX  334a4  OOYyYaroIIuecs pPa3BHBAIOT
HaOJI01aTeIbHOCTh, YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIOJIb30BATh
aHAJIOTHIO, 0000IaTh M KOHKPETH3HPOBATH MpoOsieMy. JlesaTenbHOCTh MO (OPMHPOBAHHUIO
HaBBIKOB PELLEHMsI IPUKIIAJHBIX 3a]1a4 OpraHU3yeTcsl B MPOLIECCe U3yUEHHsI BCEX TeM yueOHOro
Kypca "AureOpa 1 Hayajla MaTeEMaTHYECKOro aHanu3a'.

['eomeTpus ABIsSETCA OJHUM M3 0a30BBIX KYypCOB, TaK Kak 00€CHEUMBACT BO3ZMOXKHOCTb
U3yUYCHHs] TUCHUIUIMH €CTECTBEHHO-HAYYHOW HAMPaBICHHOCTH M TPEIMETOB T'yMaHUTApHOTO
mukia. Jlornyeckoe MblnuieHUe, (GopMupyemMoe NpU U3y4eHHU OOYy4aroIIMMUCS HMOHATHUHHBIX
OCHOB T€OMETpUH, IMpU JAO0KA3aTeIbCTBE TEOPEM M IOCTPOEHMM LENOYKH JIOTHYECKHX
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YTBEPXKICHHUI TIPU PEIICHHH TEOMETPUYSCKUX 3a/iady, YMEHHE BBIIBUTAaTh WM ONpPOBEPraTh
THITOTE3Bl HEMOCPECTBEHHO HCIIONIB3YIOTCS TIPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO LIUKJIA,
B YaCTHOCTH (DU3MYECKHX 3a/1a4.

Ilenp ocBOeHMs TporpaMMbl yaeOHOro Kypca "l'eomerpus”" Ha yriryOJIEHHOM YpOBHE -
pa3BUTHE WHIWBUAYAIBHBIX CIIOCOOHOCTEW, OOYYAIOIUXCS NPU HM3YYCHHH T€OMETPHH, Kak
COCTaBIISIIOLIECH mpenMeTHOM oOmactu "Marematnka u uHpopMmaTuka' dvepe3 oOecredeHue
BO3MOXXHOCTH TIPUOOPETEHHsI M HCIIOJIb30BaHUsI 0osiee IIyOOKMX T€OMETPHUYCCKUX 3HAHUU WU
JNEHCTBHUH, CeM(PUUHBIX T€OMETPUH, U HEOOXOTUMBIX JUISl YCIENIHOTO MPOECCHOHATHHOTO
00pa3oBaHusl, CBA3aHHOTO C HCIIOJIb30BAHHEM MAaTEMaTHKH.

[lpuopuTeTHBIMM  3aayamMH  Kypca TeOMETpUM Ha  YIIyOJIEHHOM  YpOBHE,
PaCHIMPSIONIMMU ¥ YCHITUBAIOIIUMHU Kypc 0a30BOTO YPOBHSI, SIBJISTFOTCS:

— PpaclIMpeHHEe MpPEACTABIEHUS O TEeOMETPUM KAk YacTU MHMPOBOM KyJIbTYpbl H
(opMUpOBaHKE OCO3HAHUS B3aUMOCBS3H T'€OMETPUH C OKPYKAIOIIUM MUPOM;

— (QopmupoBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTypax KaK O BaXHEUIINX
MaTEMaTHYECKUX MOJEIAX, IO3BOJSIOIIMX OINKCHIBATh W W3y4daTb pa3HbIC SIBICHUS
OKpY)Kalolllero MHpa, 3HaHHE MOHATUIHOro ammapara no pasaeny "Crepeomerpus'
y4eOHOTr0 Kypca reoMeTpHH;

— (QopmupoBaHuE YMEHHS BJIaJETh OCHOBHBIMU HOHATHSAMM O IPOCTPAHCTBEHHBIX (pUrypax
U UX OCHOBHBIMH CBOWCTBaMH, 3HAaHHE TeopeM, (HOpMya U YMEHHE HX HPUMEHSTH,
YMEHUS JI0Ka3bIBaTh TEOPEMbI U HAXOIUTh HECTaHJAPTHBIE CIIOCOOBI pellIeHus 3a/1a4;

— (QopmupoBaHHME YMEHHUS DPACIO3HABaTh Ha YEPTEXKax, MOAEIIX U B PEaIbHOM MHUpE
MHOTOTPaHHMKU U Te€Ja BPAIEHUsI, KOHCTPYUPOBAaTh T€OMETPUUECKUE MOJIEINH;

— (¢opMUpOBaHME  NOHMMAHHUS  BO3MOXXHOCTH  aKCHOMAaTHYECKOIO  MOCTPOCHMUS
MaTeMaTHYeCKUX Teopui, (GOpMHUpPOBaHHE IMOHMMAHHUS POJIM AKCUOMATHKU IIPH
IIPOBEICHUH PACCYKICHUM;

— (QopmupoBaHuEe YMEHMs BIAJE€Th METOAAMHU JOKA3aTelIbCTB U AITOPUTMOB pELICHU,
YMEHHSI UX IPUMEHSTb, IPOBOAUTH JOKA3aTENIbHBIE PACCYKIEHUS B XOJ€ PELICHUS
CTEpEOMETPUYECKUX 3aJlad U 3a/ady C IPAKTHYECKUM CcoJepKaHueM, (hopMupoBaHHe
IPEJICTaBICHUS] O HEOOXOJUMOCTU J0Ka3aTeJIbCTB MPU OOOCHOBAaHUU MAaTEMaTHYECKUX
YTBEPKACHUM U POJIM aKCUOMATUKH B IIPOBEJEHUH I€YKTUBHBIX PACCYXICHU;

— pa3BUTHE U COBEPLICHCTBOBAHME MHTEIUICKTYalIbHBIX M TBOPYECKUX CIIOCOOHOCTEN
oOyyaroluxcsi,  [O3HABAaTEIbHOW  AKTUBHOCTH,  MCCIEIOBAaTENbCKUX  YMEHUH,
KPUTHUYHOCTH MBIILIJICHUS, UHTEPECA K U3yYEHUIO T€OMETPUN;

— (QopmupoBaHue (GYHKIHOHAJIBHOH TIPAaMOTHOCTH, PEJIEBAaHTHON TIE€OMETpPUU: YMEHUs
pacrno3HaBaTh IPOSBICHUS T€OMETPUUYECKUX MOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEHN B
peasbHbIX JKU3HEHHBIX CUTYalUsX M INpU HU3YYCHUM JpPYTUX Y4eOHBIX NpPEIMETOB,
IIPOSIBJIICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEW, MOJEIMPOBAHUS PEAIbHBIX CUTYaLUM,
MCCJIEOBAHMSI IOCTPOCHHBIX MOZEIIEH, MHTEPIPETALUH TOJIYYEHHbBIX PE3YJIbTAaTOB.

Ilepexon K U3y4EHUIO T€OMETPUU Ha YIIyOJIEHHOM YPOBHE MO3BOJISIET:

— co3garh ycinoBus I JuddepeHIranuud oO0ydeHHus, MOCTPOEHHs] WHAMBUIYaTbHBIX
0o0pa3oBaTeNbHBIX MPOrpaMM, 00ECHEUUTh YITYOJIEHHOE W3yuYe€HHE TIEOMEeTpUH Kak
cocTaBJsitolel yueOHnoro npeamera "Maremaruka'.

VYuebublii kypc "BeposTHOCTP M CTaTUCTHKA" yIIIyOJEHHOIO YpPOBHS SIBIISIETCS
IPOJIOJDKEHUEM U PA3BUTHEM OJTHOMMEHHOTO y4eOHOTO Kypca YriryOJIeHHOTO YpOBHS HA YPOBHE
cpeaHero ooumiero o6Opa3oBaHMsA. YUeOHbBIM Kypc mpeaHa3HaueH [uid (opMUpOBaHUS Y
00y4aroIuxcst CTaTUCTUYECKOM KyJlbTypbl M IOHMMAaHHUS POJM TEOPUU BEPOSITHOCTEH Kak
MaTeMaTHYECKOT0 MHCTPYMEHTA ISl U3yYCHHs CIyYaillHbIX COOBITHH, BEJIHMYMH M TIPOIIECCOB.
ITpy m3yueHun Kypca oboramaroTcs NpeacTaBlIeHus, 00y4aroIUXCcs 0 METO/IaX HCCIeI0BAHUS
U3MEHYMBOIO MHpa, DPa3BUBAETCS IOHMMAHUE 3HAUYMMOCTH U OOIIHOCTHM MaTeMaTHYEeCKHX
METOMOB TO3HaHMS KaK HEOThEMJIEMOH YacTh COBPEMEHHOIO €CTECTBEHHO-HAyYHOI'o
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MHUPOBO33pEHUS.

Conepxanne y4eOHOro Kypca HampaBJCHO Ha 3aKpeIyIeHWE 3HAHWH, MONYYCHHBIX MPHU
U3yYEHHH Kypca Ha ypOBHE OCHOBHOI'O 001Iero oOpa3oBaHus, U Ha pa3BUTHE NPEICTABICHUN O
CIIy4aiHbIX BEJIMYMHAX U B3aUMOCBS3SIX MEKIY HUMH Ha BaXKHBIX IIPUMEPAX, CIOXKEThI KOTOPBIX
HOYEPIHYTHI U3 OKpY’Karollero Mupa. B pesynbrare y o0ydaromuxcs 10KHO chOPMUPOBATHCS
npefCTaBiIeHne O Haubojee YHOTPeOMTENBHBIX W OOIMX MaTeMaTHYECKHUX MOJEIsX,
UCMOJNb3YEMBIX /Il ONUCaHMA AHTPOIOMETPUYECKUX M JIeMOrpa)uyecKuX BeJIUYMH,
IOTPEIIHOCTE B Pa3UYHBIE pOJa W3MEPEHHAX, JIUTEIBHOCTH O€30TKa3HOW paboThI
TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTHUK MACCOBBIX SBJICHMA U IPOLECCOB B OOILECTBE.
VYueOHbIll Kypc sBIsieTcss 0a30il ISl OCBOCHHS BEPOATHOCTHO-CTATUCTHYECKUX METOJIOB,
HEOOXOIUMBIX CIELUAINCTaM HE TOJBKO MH)KEHEPHBIX CIELUAIbHOCTEH, HO TaK)Ke COLMaIbHbIX
U TICHXOJIOTHYECKUX, MOCKOJIBKY COBPEMEHHBIE OOIIECTBCHHbIC HAYKH B 3HAYUTEIHHOH Mepe
UCMOJB3YIOT ammapar aHaiau3a OoyibIIMX JaHHbIX. LleHTpanbHyro YacTh y4eOHOro Kypca
3aHMMaeT OOCYXKICHHWE 3aKoHa OONBIIMX 4YHCEN - (YHAaMEHTAJbHOTO 3aKOHA TPUPOJIBL,
UMEIOILEro MaTeMaTHYeCcKyIo (hOpMalIn3aLuIoO.

B cootBercTBUM C yKa3aHHBIMHU LEISIMH B CTPYKType yueOHOro kypca "BeposTHOCTh U
CTaTUCTHKA" Ha YIIyOJEHHOM YpPOBHE BBIJCIEHbl OCHOBHBIE COJIEpXKAaTeIbHbIC JIMHUU:
"Cayuaiinbie coObITHS 1 BeposiTHOCTH" 1 "CitydaliHble BEIMYMHBI U 3aKOH OOJIBIINX Yrcen".

IToMrMO OCHOBHBIX JMHUN B yueOHbII KypcC BKJIIOYEHBI 3JEMEHThl T€OpuH rpadoB u
TEOPHH MHOXECTB, HEOOXOIUMBIE JIJIsl TIOJIHOLIEHHOTO OCBOCHHS MaTepHalia JaHHOTO y4eOHOTro
Kypca M CMEXHBIX MaTeMaTUYECKUX Y4eOHBIX KypCOB.

Conepxanne nuaun "CiydaiiHble COOBITHSI M BEPOSTHOCTH'" CIIy’)KUT OCHOBOH ISt
(dopMHpOBaHUS NPEACTABICHUNH O paclpelesieHUd BEpOSTHOCTEH MEXAy 3HAaYCHUSIMU
CIIy4alHBIX BEIMYMH. Ba)KHyH0 4acTb B 3TOM COAEPKATEIbHOM JIMHUM 3aHMMAcT W3y4CHUE
reOMETPUYECKOr0 U OMHOMMAJIBHOIO paCHpeieeHU U 3HAKOMCTBO C HMX HENPEephIBHBIMU
AQHAJIOraMU - I0KA3aTeJIbHbIM U HOPMAJIbHBIM PACIIPENEICHUSIMHU.

Tewmbl, cBs3aHHBIE C HENPEPBIBHBIMU CIy4YalHBIMU BEJIMYMHAMHM U PaCHpPEICICHUSIMH,
aKIEHTUPYIOT BHUMaHHE OOYYarOIIMXCS HAa ONMMCAHWU W W3YYCHUHM CIIydalHBIX SIBICHUH C
IOMOILII0 HenpepbIBHBIX (QyHKUMH. OCHOBHOE BHUMaHME YJIENAETCs IOKa3aTelbHOMY U
HOPMaJIbHOMY PaclpeeICHUSIM.

B yueGHOM Kypce mnpenycMaTpuUBaeTCsl O3HAKOMHUTENIBHOE H3YUYEHHE CBSI3U MEXIY
CIIy4alHBIMU BEJIMYMHAMHU U OINKCAHUE 3TOH CBS3M C MOMOLIBI0 KO3 (dULIMEHTa KOPPENIALUU U
€ro BBIOOPOYHOTO aHajgora. OTH 3JIEMEHTHl COJAEp)KaHUs pa3BUBalOT TeMmy "Jlnarpammbl
paccewBaHus", M3YYCHHYIO HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs, ¥ BO MHOIOM
OIMPAIOTCS Ha CBEJCHUS U3 KypCOB alredpbl U reOMETpUH.

Eme oauH aneMeHT copep:kaHusi, KOTOPbIH MpeiaraeTcs Ha 03HaKOMUTEIBHOM YPOBHE -
[I0CJIEI0BATENIBHOCTD CIIy4aifHbIX HE3aBHCHUMBIX COOBITHH, HACTYNAIOIUX B €JUHUILY BPEMEHH.
O3HakOMJIEHHE C DACIpPEAEICHUEM BEPOATHOCTEM KOJIMYECTBA TaKUX COOBITMM HOCUT
pa3BUBAIOIIMN XapaKTep U SABISIETCS aKTyaJbHBIM Ui OyAyIUX aOUTypUEHTOB, MOCTYHAIOIIUX
Ha Yy4yeOHbIE CIENUANTBHOCTH, CBS3aHHBIE C OOIIECTBEHHBIMH HAyKaMH, TIICUXOJOTHEH U
YIIPaBICHUEM.

2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O ITPEJIMETA
MATEMATHUKA (YTJIYBJIEHHBIX YPOBEHD)

JIMuHOCTHBIE pe3ynbTaThl OTPAXalOT TOTOBHOCTh M CHOCOOHOCTh OO0YyYaroIuXcs
PYKOBOJICTBOBAThCS  C(OOPMHUPOBAHHON  BHYTPEHHEH  TO3MIMEH  JIMYHOCTH, CHUCTEMOM
LICHHOCTHBIX ~ OPHEHTAlMi, MO3UTUBHBIX BHYTPEHHUX YOEXIEHMH, COOTBETCTBYIOLIMX
TPaJUIIMOHHBIM [EHHOCTSIM POCCHICKOTO OOIIECTBa, paclIMpeHe KU3HEHHOTO OIBITA M OIbITa
NEeSITEeIbHOCTH B IpOLlecce peaau3alMd CpeicTBaMM  y4eOHOro mpeaMeTa OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEIbHON I€ATEIbHOCTH.



B pesynbrate usyuenus ydeOHoro npeamera OVIIn.03 Martemaruka y oOyyaromerocs
OyayT chopMupOBaHBI CIEAYIOMINE TUYHOCTHBIE Pe3yJIbTaThI:

B coorBercTBUM ¢ TpeboBanusmu ®I'OC COO

YTouHeHHbIE TUNIHOCTHbIE Pe3yJIbTAThI
DOII COO

TpaKAaHCKOT'O BOCIIUTAHUSA:

c¢(hOpMHPOBAHHOCTH TPAKAAHCKON MO3UIIUN
oOyyarorierocst Kak akTHBHOTO M OTBETCTBEHHOT'O WICHa
POCCHICKOTO 00111IeCTBa;

0CO3HAHKME CBOUX KOHCTUTYIMOHHBIX MPAB U
00s13aHHOCTEH, yBa)KCHHE 3aKOHA U TPABOIIOPSIKA;
MIPUHATHE TPAJUINOHHBIX HAIMOHAIBHEIX,
00IIeYeTOBEYSCKIX TYMAHUCTHUECKIX 1
JIEMOKPATHICCKHUX IEHHOCTEHH;

TOTOBHOCTBH IPOTHBOCTOSTH WACOJIOTHH SKCTPEMHU3MA,
HaIMoOHalM3Ma, KceHo(poOnH, MMCKPUMUHALIAH TI0
COIMAIBHBIM, PEITUTHO3HBIM, PACOBBIM, HAIIMOHATHHBIM
MPU3HAKAM;

TOTOBHOCTh BECTU COBMECTHYIO ICATCIBHOCTH B
MHTEpecax rpakJAaHCKOro OOIIecTBa, y4acTBOBATH B
caMoyIpaBlieHHHU B 00111e00pa3oBaTeIbHON OpraHn3auu
1 IETCKO-IOHOIIECKUX OpPTraHU3alHsIX;

YMEHHUE B3aMO/ICHCTBOBATh C COMAIbHBIMU
HHCTUTYTaMH B COOTBETCTBUH C UX QYHKIHUIMH H
Ha3HAYCHHEM;

TOTOBHOCTH K TYMaHUTapHOU M BOJIOHTEPCKOH
JIeSITETTLHOCTH;

1) TpaxXxaaHCKOI'0 BOCIIMTAHUA:

c(hOpMUPOBAHHOCTb TPAXKIAHCKOH NO3UIIMU
00yJaroIerocs Kak akTHBHOTO U
OTBETCTBEHHOT'0 4JIEHAa POCCUIICKOTO
o01ecTBa;

MPE/CTAaBICHUE O MATEMATHUECKIX OCHOBAX
(YHKIMOHUPOBAHHS Pa3IMYHBIX CTPYKTYD,
SIBJICHUH, IPOLIEAYP IPAXKIAHCKOTO
oOmiecTBa (BEIOOPHI, OMIPOCH! U PYTOE);
YMEHHE B3aMO/ICHCTBOBATH C
COIMATFHBIMI HHCTUTYTAMU B
COOTBETCTBHUH C UX QYHKIMAMH H
Ha3HAYCHUEM.

NaTpUOTHUICCKOI'0 BOCIIMTAHUA

c¢(hOpMHUPOBAHHOCTH POCCUICKOW TPaskJaHCKOM
UICHTUYHOCTH, MIaTPpUOTU3MA, YBAKCHHUA K CBOEMY
Hapoay, 4yBCTBa OTBETCTBEHHOCTH Iiepes PoauHou,
TOpJIOCTH 3a CBOM Kpaid, cBot0 PonuHy, CBOH S3bIK U
KyJIbTYpY, IPOIIUIOE U HACTOSIIee MHOTOHAIIMOHAIBHOTO
Hapona Poccuu;

LIEHHOCTHOE OTHOIIICHHE K TOCYapCTBEHHBIM CHMBOJIAM,
HCTOPUYECKOMY U MPUPOAHOMY HACIIEANIO, TAMSATHUKAM,
TpaauuusaM HaponoB Poccun, noctmwxenusm Poccru B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUIX U TPYIE;
uaeliHas yoexXIeHHOCTh, TOTOBHOCTB K CITy>KEHHIO H
3anmure OTedyecTBa, OTBETCTBEHHOCTD 3a €ro CyAb0Y;

2) NMAaTPUOTHICCKOI'0 BOCIIMTAHUA

c¢(hOpMHUPOBAHHOCTH POCCUHCKOM
rpak1aHCKOM UIEHTUYHOCTH,

YBa)KEHHS K IIPOIIJIOMY U HACTOAIIEMY
pOCCUCKOM MaTeMaTHKH,

LIEHHOCTHOE OTHOILIEHHE K JOCTIKEHHUSIM
POCCHICKMX MaTEMAaTHKOB U POCCUHCKOM
MaTeMAaTHIECKOW IIIKOJEI,

HCTIOJIh30BaHUE dTHX JOCTIKCHUHN B IPYTHUX
HayKax, TEXHOJIOTHX, cpepax IKOHOMHUKH;

AYXOBHO-HPAaBCTBECHHOT'O BOCTIMTAHUA:

O0CO3HaHHE JTYXOBHBIX [IEHHOCTEW pOCCUICKOr0 Hapo/a;
c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS,
STUYECKOT'0 TIOBEACHNUS;

CHOCOOHOCTH OLIEHMBATh CUTYALUIO U IIPUHUMATH
OCO3HAHHBIE PELIEHUSI, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HAHME JIMYHOTO BKJIa/la B IOCTPOEHHUE YCTOMYHBOTO
Oyny1ero;

OTBETCTBCHHOE OTHOIIICHHE K CBOMM POJUTEISAM H (TITH)
JIPYTUM 4YJIEHAM CEMbHU, CO3/IaHUIO0 CEMbU HA OCHOBE
OCO3HAaHHOTO NPUHATHS LICHHOCTEW CeMENHOM )KU3HU B
COOTBETCTBHUH C TPaAUIIUsIMH HapoaoB Poccun;

3 ),I[yXOBHO-HpaBCTBeHHOFO BOCIIMTAaHHA:

OCO3HaHHE TyXOBHBIX IIEHHOCTEH
poccuiickoro Hapoza,

c¢(hOpMHUPOBAHHOCTH HPABCTBCHHOTO
CO3HaHUS, STUYECKOTO MTOBEJCHHUS,
CBSI3aHHOTO C IPAKTHYECKUM MPUMEHEHUEM
JIOCTH)KEHUH HAYKH U AESTENbHOCTHIO
Y4EHOTO,

OCO3HAHME JMYHOTO BKJIa/1a B IOCTPOCHUE
YCTOHYMBOTO OYAyIIEro;

9CTETUYCCKOT'O BOCITUTAHUA

3CTETUYECKOE OTHOIICHUE K MUPY, BKIIOYAsl ICTCTHKY
ObITa, HAYYHOTO U TEXHUYECKOT'O TBOPUYECTBA, CIIOPTa,
TpyJia ¥ O0IIEeCTBEHHBIX OTHOIICHUH;

CHOC06HOCTB BOCIIpMHUMATH pa3JIMYHbIC BUJbI UICKYCCTBA,
TPAJMIMK U TBOPUYECTBO CBOETO U PYTHX HAPOJOB,
OIIYIIATh YIMOIMOHAILHOE BO3ACHCTBHE HCKYCCTBA,;

4) 9CTETUYCCKOT'O BOCIIMTAHUA

3CTETUYECKOE OTHOLLIEHUE K MUPY, BKIHOYAs
3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4,
PELICHUH, pacCyKIeHUM,
BOCIIPUUMYUBOCTb K MATEMaTUYECKUM
aCIeKTaM Pa3IMYHBIX BHJIOB HCKYCCTBa
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yOeXICHHOCTh B 3HAUUMOCTH JUIsl IMYHOCTH U 00IIeCTBa
OTEYECTBEHHOI'0 U MUPOBOI'0 UCKYCCTBA, STHUYECKHUX
KyJbTYPHBIX TPaJAULUN U HAPOJHOTO TBOPUECTBA;
TOTOBHOCTB K CAMOBBIPaXKCHUIO B Pa3HBIX BUJIAX
HCKYCCTBA, CTPEMIICHUE MPOSBIATH KA4ECTBA TBOPUECKOU
JIMYHOCTH;

(1)I/I3I/I‘IGCKOFO BOCIIMTAaHHA

c(hOpMUPOBAHHOCTB 30POBOTO M Ge30macHOro obpasa
HU3HH, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3/I0POBBIO;
MOTPEOHOCTH B (PM3UIECKOM COBEPIICHCTBOBAHHH,
3aHATHIX CIIOPTUBHO-03/I0POBUTENBHON NESITEIBHOCTHIO;
aKTHBHOE HENPUSTHE BPEIHBIX MPUBBIUEK U UHBIX (opm
MIPUYMUHEHUS Bpea (PU3NIECKOMY B ICHXHIECKOMY
3I0pOBBIO;

5) ¢pu3MIecKOoro BOCTIUTAHUS:

c(OpMUPOBAHHOCTh YMEHUS IPUMEHSITh
MAaTeMaTU4YCCKUC 3HAHUA B HHTEPECAX
3I0pOBOTO U 0e30macHOro 0Opasza )KU3HH,
OTBETCTBCHHOE OTHOIIICHHE K CBOEMY
3I0pPOBBIO (3I0POBOE MTUTAHHE,
cOaaHCHPOBAaHHBIIN PEXXUM 3aHATUH U
OTJpBIXa, peryisipHas pusudeckas
aKTHBHOCTD ),

(u3nUecKoe COBEPIICHCTBOBAHUE MIPH
3aHSTUAX CIIOPTHBHO-03[0POBUTEIHLHOMN
JIeSITENIHOCTBIO;

TPYAOBOI'O BOCIMTAHMSA:

TOTOBHOCTEH K TPY/Y, OCO3HAaHHE IICHHOCTH MacTepCTBa,
TpyHonrooue;

TOTOBHOCTB K aKTHBHOI JACSTEILHOCTH TEXHOIOTHYESCKOM
U COLMAJIBHOM HaIPaBI€HHOCTH, CIOCOOHOCTb
WHHUIUHPOBATh, INTAHKPOBATh U CAMOCTOSITEIIHO
BBITIOJIHATH TAKYIO AESATEIbHOCTB;

MHTEpPEC K Pa3IMYHbIM chepaM NpodhecCHoHATBHOM
NeATEeIbHOCTH, YMEHHE Pealn30BEIBATh COOCTBCHHBIC
’KU3HCHHBIC IUTaHbI;

TOTOBHOCTB H CIIOCOOHOCTB K 00pa30BaHUIO U
caMo00pa30BaHUIO Ha NPOTSHKEHUH BCEH JKH3HHU;

6) TpyZLOBOTO BOCITUTAHHS:

TOTOBHOCTh K TPY/y, OCO3HAHHE IIEHHOCTH
TPyAOIO0uS,

HHTEPEC K Pa3IHYHbIM chepam
poheCCUOHATBHON NeATeTbHOCTH,
CBSI3aHHBIM C MaTEMAaTHUKOM U €€
MIPUIIOKCHUAMU,

YMEHHE COBEPIIATH OCO3HAHHBIH BRIOOD
Oynyuieii mpodeccuu U peaan30BbIBATh
COOCTBEHHbBIC )KU3HCHHbIC [LIAHBI,
TOTOBHOCTb M CIIOCOOHOCTH K
MaTeMaTHIeCKOMY 00pa30BaHHIO U
camMo000pa30BaHUIO HA POTSHKEHUU BCEi
KU3HHU,

TOTOBHOCTh K aKTHBHOMY YYaCTHIO B
PpCIICHUH MPAKTHYECKUX 3a1a4
MaTeMaTHYECKOM HATIPABICHHOCTH;

9KOJIOTHYCCKOT'O BOCIIUTAHUA:

c(hOpPMUPOBAHHOCTB 3KOJIOTHYECKOH KyIbTYPHI,
MOHUMAaHHE BIHAHUS COUATBHO-2KOHOMUYECKHX
IIPOLIECCOB HA COCTOSIHUE MPUPOJHON M COLUAIBHON
cpenbl, OCO3HaHME III00ATBHOTO XapaKTepa
9KOJIOTUYECKHX Mpodem;

IUTAaHUPOBAHKE U OCYIIECTBICHUE NE€HCTBUN B
OKpYXKaloLIeH cpesie Ha OCHOBE 3HaHUA Lieled
YCTOMYUBOIO Pa3BUTHUS YEIOBCUECTBA,

AaKTUBHOE HENPUATUE NCUCTBUMN, IIPUHOCSINUX BPEL
OKpy>KarolieH cpene;

yMEHHE IIPOrHO3MPOBATh HEOIAroNpUsITHHIC
9KOJIOTHUECKHUE MOCIIEICTBHU NpeIIPUHIMAaEMbIX
JIeHCTBUH, IPEAOTBPAILATh UX;

pacIIupeHHe ONbITa AEATENbHOCTH SKOIOTHIECKON
HaMpaBIECHHOCTH;

7) PKOJIOTUYECKOTO BOCTIUTAHUS:

SKOHOMHYECKIX MPOIECCOB HA COCTOSHHE
MIPUPOAHON U COLUAIBHOM CpEeNbl,
OCO3HAHHE TII00ATFHOTO XapaKTepa
AKOJIOTHYECKUX TIPOOIIEM,

OpHUEHTAI HA IPUMCHEHHE
MaTeMaTHYeCKHUX 3HAHUU IS PEeIeHUs
3a7a4 B 00JIACTH OKPYIKAIOIICH CPeIbl,
IJTAaHUPOBAHHUE MMOCTYIKOB U OIICHKH HX
BO3MOKHBIX TTOCJICICTBHH JIJIst
OKpy>Karouie cpeabl;

HEHHOCTHU HAYyYHOI'O TO3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
0OIIIECTBCHHOM MPAaKTHKK, OCHOBAHHOI'O Ha JTHAJIOTe
KYJIBTYP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIMKYJIbTYPHOM MUDE;

COBEpUICHCTBOBAHUE SI3bIKOBOM M YUTATEIIbCKOM
KyJbTYpPBI KaK CpPEACTBA B3aUMOJCHCTBUS MEXTY JIIOJbMHU

8) HEHHOCTHU HAYyYHOTI'O ITO3HAHUA:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHS,
COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHsI HAYKH U OOIIECCTBCHHOM
MpaKTUKHU, TIOHUMAHUEC MaTeMaTHYCCKOU
HaYKH Kak c(epbl 4eIOBeYeCKOn
JIeSITEIbHOCTH, ITAIlOB €€ Pa3BUTHS U
3HAYMMOCTHU IJIA pa3BUTUA UBUJIN3AIIUH,
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1 MO3HaHUA MHUpa,

- OCO3HAaHHUEC NCHHOCTHU HayHHOﬁ JACATCIBbHOCTHU, TOTOBHOCTH
OCYHIECTBJIATDH MMPOCKTHYIO U UCCIICA0BATECIILCKYIO
ACATCIBbHOCTD MHAUBUAYAJIbHO U B I'PYIIIIC.

OBJIAJICHUE S3bIKOM MATEMATUKU U
MaTeMaTHYECKOU KyJIBTYPOH KaK CPEACTBOM
[IO3HAHUS MUPA,

TOTOBHOCTb OCYLIECTBIISATH IIPOEKTHYIO U
HCCIIE0BATENbCKYIO NEATENBHOCTD
HWHAVBUIYABHO U B TPYyIIIE.

B mpomecce gocTikeHHMs JMYHOCTHBIX PE3YJbTaTOB OCBOCHHS IMPOTPAMMBI IO
MaTeMaTHKe Yy  OOy4YaloIIMXCsl ~ COBEPIICHCTBYETCS ~ SMOIMOHAJIBHBIA  WHTEIJIEKT,
npernonararmui copMupoOBaHHOCTH:

caMOperyJIHpOBaHHUs, BKJIIFOYAIOLIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATh

OTBETCTBEHHOCTb 32 CBOE IOBE/IEHUE, CIIOCOOHOCTh aJalTHPOBATHCS K AMOLMOHAIBHBIM
U3MEHEHUSM U MPOSBIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAlMM, BKJIOYAIOIIEH CTPEMIICHHE K JIOCTHMIKEHHUIO LEIU U YCHEXY,
ONTUMH3M, HHULIMATUBHOCTb, YMEHHUE JEHCTBOBAThH, UCXOMAS U3 CBOUX BO3MOKHOCTEN;
SMIATUH, BKIIIOYAIOILEH CIIOCOOHOCTh NMOHMMAaTh AMOLMOHAIBHOE COCTOSIHUE JIPYIHX,
YUUTBIBATh €r0 MPHU OCYILECTBIEHUU KOMMYHHUKAIUH, CIIOCOOHOCTh K COYYBCTBHUIO U
COIEPEKNBAHUIO;

COLMAIbHBIX HABBIKOB, BKJIFOUAIOIIMX CIIOCOOHOCTH BBICTPAaUBATh OTHOUICHHUS C APYTUMH

JIFOAbMU, 3360TI/ITLCH, MPOABJIATb HHTCPECC U pa3pPCUIATh KOH(i)J'II/IKTBI.

B pesynbrate m3ydenus yueOHoro mpeamera OVIIm.03 Marematnka y oOydaromerocs
OynyT cgopMHUpOBaHBl MeTampeAMeTHbIE pPe3yJbTaThl, OTPaKCHHbIE B YHHUBEPCAIBHBIX
yueOHBIX JEHUCTBUAX, a HMMEHHO — IIO03HABaTEJbHbIE YHHMBEpCAJbHbIE Yy4YeOHbBIE JAEUCTBHUA,

KOMMYHUKATHBHBIC YHUBCPCAJIBHBIC y‘le6HBIe HeﬁCTBHH,

y‘~I66HI)I€ l[ef/'ICTBI/IFI, COBMCCTHAaA ACATCIbHOCTD.

MeTaHpeI[MeTHBIe pe3yJIbTaTbl OCBOCHUSA IPpEAMETA:

PEryJIsITUBHBIC YHUBCPCAJIbHBIC

MetanpeaMeTHble | YHUBepcajbHble yueOHble aeiicTus (YY) YTo4uHeHHbIe yHUBepPCaJIbHbIE
pe3yJbTaThl, drocC Coo yueOHble geiicrus (YY) ®@OII
OTpa’keHHbIE B COoo

YHUBEPCAJbHbBIX

Y4eOHBbIX

NelcTBUAX

OBnagenue a) 6a30BbIe JTOTUYECKHE ACHCTBUS: 1) Ga3oBBIE IOTHYECKUE JEHCTBHS:
YHHBEPCATbHBIMH — CaMOCTOSTENFHO (POPMYIIHPOBATH U — BBIABIATH U XapaKTEPHU30BaTh
yIeOHBIMU aKTyaJlU3HpOBaTh NpoOIIEMy, paccCMaTpuBaTh CyIIECTBEHHBIE IPU3HAKH
MM03HABATENBbHBIMA ee BCeCTOPOHHE; MaTeMaTHIeCKUX OOBEKTOB,
ACHCTBHUSMH: — YCTaHaBIMBATbh CYHICCTBEHHBIN MPU3HAK HIH HOHSTHH, OTHOIIEHUH MEKIY

OCHOBAHUS JJIs CPABHECHUS, KIIaCCU(DHUKALIUU U
00001TICHUS;

OTPENEINIATh IeTH ASITCIBbHOCTH, 331aBaTh
rapaMeTpsl U KPUTEPUHU UX JOCTHIKEHHUS,
BBIABJIATH 3aKOHOMEPHOCTH U ITPOTUBOPCUUS B
paccMaTpUBACMBIX SABJICHUAX

BHOCHUTb KOPPEKTUBLI B ACATCIIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM,
OLICHUBATh PUCKH MOCIIEACTBHIA
JICSTENBHOCTH;

pa3BHUBATh KPEATHBHOE MBIIUICHHUE TIPH
PCHICHUN KU3HEHHBIX HpO6HeM;

MOHATUSIMH, HOPMYITUPOBATH
OIpe/esIeHUs IOHATHH,
YCTaHABIIUBATh CYIIECTBCHHBIN
MPU3HAK KIIacCU(PHKAIIH,
OCHOBAaHUS [JIs1 0000IIEHUST 1
CpaBHCHHUS, KPUTCPHUU
MIPOBOIMMOTO aHAIIH3A;
BOCIIPUHUMATh, (HOPMYIHPOBATH U
IpeoOpa3oBEIBATE CYKICHHUS:
YTBEpAUTEIbHBIC U
OTpHIaTENbHBIC, CAMHUYIHEIC,
YaCTHBIE U 00II[UE, YCIOBHBIE,
BBISBIISITH MaTEMaTUYECKHE
3aKOHOMEPHOCTH, B3aMOCBSI3U U
MpoTHBOpEYHs B (haKkTax, NTaHHBIX,
HAOJIOICHUSX U YTBEPKICHHSIX,
IpeaIarath KPUTEPUH JIIs
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BBISIBJICHUSI 3aKOHOMEPHOCTEN U
IIPOTUBOPEYUL;

— JleNiaTh BBIBOJIBI C UCTIOJIb30BAHHEM
3aKOHOB JIOTUKH, ICTYKTHBHBIX 1
MHIYKTUBHBIX YMO3aKITIOYCHUH,
YMO3AKJIIOYEHHH 110 aHAJIOTHH;

— NIPOBOJUTH CAMOCTOSTEIHEHO
JIOKa3aTeIbCTBA MAaTEMaTHIECKIX
yTBEpXkKIeHUH (IPsIMBIE U OT
MPOTUBHOT0), BEICTPAUBATh
apryMEHTalUI0, IPUBOAUTD
MPUMEPBI U KOHTPIPUMEPBI,
000CHOBBIBAaTh COOCTBEHHBIE
CYXJICHUS M BBIBOJIbI;

— BBIOMpATh COCO0 pElIeHUs]
y4eOHO#t 3a1aun (CpaBHUBATH
HECKOJIBKO BapHAHTOB PEIICHHS,
BEIOMpATH HanboJIee TOIXOIIINH
C YYETOM CaMOCTOSITEIIEHO
BBIJICJICHHBIX KPUTEPHEB).

0) 6a30BbIC UCCIICIOBATEIBCKHE JCHCTBU:

BJIaACTh HABBIKAMH yqe6Ho—
HCCJIEIOBATENIbCKON U IIPOEKTHOM
ACATCIbHOCTH, HABbIKAMU Pa3pCIICHUA
mpooIeMm;

CIOCOOHOCTH U TOTOBHOCTH K
CaMOCTOATEILHOMY ITOMCKY METOJIOB
pELICHNs MPAKTHYECKNX 3a1a, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB ITO3HAHMS;

OBJIa[ICHNE BUAAMH JEATEILHOCTH T10
IMOJIYYCHUIO HOBOI'O 3HAaHUs, €0
HHTEPIPETALNH, IPeoOPa30OBAHUIO U
NPUMEHEHHUIO B Pa3JIMYHbBIX YIE€OHBIX
CUTyalusiaX, B TOM YHCJIC TPU CO3JIaHUU
y4eOHBIX ¥ COIMATIBHBIX ITPOEKTOB;
(hopMHUpOBaHKE HAYYHOTO THITA MBIIUICHHS,
BIIaJICHUE HAYIHON TEPMHUHOJIOTHEH,
KITFOUEBBIMH MOHATHAMH U METOAAMH;
CTaBUTbH U (HOpMyIINpPOBATH COOCTBEHHBIE
3aa4y B 00pa30BaTEIbHON IESTENBHOCTH U
KU3HEHHBIX CUTYalUsX;

BBISABIIATH IIPHYMHHO-CIICICTBEHHbIC CBSI3H U
AKTYaJIM3UPOBATH 3a/lavy, BbIIBUT'ATh
THUIIOTE3Y €€ PELICHM, HaXOAUTh apTyMEHTEI
JUISL TOKA3aTeJIbCTBA CBOMX YTBEPKICHUH,
3aJ]aBaTh [apaMeTphbl U KPUTEPUH PELICHUS;
AHAJIU3UPOBATH NMOJTYUCHHBIC B XO/I€ PCHICHUA
3aJa4y pe3yabTaThl, KPUTHUECKH OLICHUBATh
HX JOCTOBEPHOCTH, IPOTHO3UPOBATH
HM3MCHEHHE B HOBBIX YCIIOBHUSX;

JIaBaTh OIICHKY HOBBIM CHUTYallHsIM, OLICHUBATh
TIPUOOPETEHHBIH OIIBIT;

pa3pabaTbhIBaTh IUIaH PEIICHUS MTPOOIEMBI C
YUETOM aHaIHM3a UMEIOIIUXCS MaTepHAaIbHBIX
M HEMATEpHAIIbHBLIX PECYPCOB;
OCYLIECTBIISITH [eJICHATIPABICHHBIN TTOMCK
TIepeHoCca CPEICTB U CIIOCOOOB ICHCTBHS B
PO eCCHOHANBHYIO Cpeay;

YMETbh [IEpEHOCHUTH 3HAHHS B IO3HABATEIHHYIO
1 TIPAKTUYECKYI0 00JIacTH

2) 6a30BbIE UCCIIEOBATENLCKIE

JIeUCTBUS:

— HUCIIOJIb30BaTh BOMPOCKHI KaK
HCCIIEI0BATEIbCKUH HHCTPYMEHT
MO3HaHUs, POPMYITUPOBATH
BOTIPOCEI, (GPUKCHPYIOIIHE
MIPOTHBOpEUHE, IpodiIeMy,
yCTaHABIMBATh HCKOMOE U JAaHHOE,
(dhopMHpOBATH THIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3HITHIO,
MHEHHUE;

— -IIPOBOJIUTH CAMOCTOSATEIIEHO
CIUIAHUPOBAHHBIN YKCIIEPUMEHT,
HCCIIeIOBaHKE 10 YCTaHOBIICHUIO
0COOCHHOCTEH MaTEeMaTHYECKOTO
00BEKTa, SBICHUS, TIPOIIecca,
BEISBIICHHUIO 3aBICHMOCTEH MEXITy
00BEKTaMU, SBICHUSIMH,
IpoIieccamu;

— CaMOCTOSITETTFHO (POPMYIHPOBATH
000011IeHNs U BBIBOJBI 1O
pe3yabTaTtaM MpOBEACHHOTO
HaOII0/ICHHUS, UCCIICIOBAHUS,
OIICHUBATh JJOCTOBEPHOCTH
TNOJIYYCHHBIX pE3YJIbTATOB,
BBIBOJIOB U 000OIIEHUI;

— IPOTHO3HPOBATH BO3MOXKHOE
pa3BUTHE TpoIiecca, a TakKe
BBIIBUTATH TIPEATIONOKCHHS O €T0
Pa3BUTHH B HOBBIX YCIIOBHSIX.
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KUBHCACATCIBHOCTH,

— YMETb MHTETPUPOBATH 3HAHMS U3 PA3HBIX
MPEMETHBIX 00JacTei;

— BBIABUT'aTh HOBBIC UJCH, HpeﬂﬂaFaTB
OpHTHHAIBHBIE TIOJXO/BI U PEIICHHS;

— CTaBWTH MPOOJIEMEBI M 3aJIaUH, OITYCKAIOIIIHE
AJIbTEPHATHBHBIE PEILCHUS;

B) paboTa ¢ HHpOpMAaLIHEH:

— BJaJeTh HaBBIKAMHU IOJy4eHHs HHopManuu
U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSTENILHO OCYIECTBISTh ITOUCK,
aHaJIM3, CHCTEMATU3aIMI0 U HHTEPIIPETALUIO
uH(popMannK pa3IMYHbIX BUIOB U (HOpM
NIPE/ICTABIICHUS;

— cOo3/1aBaTh TEKCTHI B Pa3IMYHBIX (opmarax c
y4eTOM Ha3HAuYCHUsS HHOOPMAIMH U LeJIeBOH
ayIUTOPHH, BEIOUpAst ONITUMAIBHYIO HOpMY
NPEICTABICHUS U BU3YaJIH3aLHH;

— OLCHHUBATH JOCTOBEPHOCTD, JISTHTHMHOCTh
uH(popMaLuK, ee COOTBETCTBHE IIPABOBBIM H
MOPaJIbHO-3TUYECKHM HOpMaM;

— HCIOJIb30BaTh CPEJCTBA HHPOPMAIIMOHHBIX U
KOMMYHHUKAIMOHHBIX TEXHOJIOTUH B PELICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U
OpraHM3alIOHHBIX 33]1a4 C COOJII0JeHuEM
TpeOOBaHMUIT IPrOHOMHKH, TEXHUKH
0e30MacHOCTH, TUTUCHBI,
pecypcocOepexeH s, MPABOBBIX H 3THYSCKUX
HOPM, HOpPM HH(OPMAIIHOHHOMH
0e30IacHOCTH;

— BJaJeTh HABBIKAMU PACHO3HABAHUS U 3aI[UTHI
uHpopmanuu, HHGOPMALMOHHOM
6€3011aCHOCTH JINUHOCTH.

3) paborta ¢ uapOpMAaIHCi:
-BBIBJITH JACUITUTHI HH(DOpMAITUH,
JIAHHBIX, HEOOXOJUMBIX JUIsl OTBETA
Ha BOIIPOC U JUIsl PEILICHHUS 3a/1a4u;
-BbIOMpaTh HH(pOpMALHUIO U3
HCTOYHUKOB Pa3JIMYHBIX TUIIOB,
AQHATM3UPOBATh, CHCTEMaTH3UPOBATh
1 MHTEPIPETHPOBATH HHYOPMALIHIO
Pa3IMYHBIX BHAOB U Gopm
NIPE/ICTABIICHUS

-CTPYKTYpHPOBaTh HHPOPMALHIO,
NPE/ICTABIATH €€ B Pa3IMuHBIX
(dopmax, HITIOCTPUPOBATh
rpaduyecky;

-OLICHMBATh HA/IC)KHOCTh
uH(OpMALIUH MO0 CAMOCTOSTEIBHO
c(OpPMYJIHPOBAHHBIM KPUTEPHSIM.

OsBnajacHue
YHUBEPCATLHBIMU
KOMMYHHKATUBHBIM
U JEUCTBHUSMH:

a) oOIIeHuE:

—  OCYILECTBJIATH KOMMYHHKAIIMH BO BCEX
cepax KH3HHU;

— pacrno3HaBaTh HeBepOaJIbHBIC CPENICTBA
OOLIeHNs, TOHUMATh 3HAUYCHUE COLUAIBHBIX
3HAKOB, PAaCIIO3HABATH NPEIIIOCHUIKH
KOHQIMKTHBIX CHTYallHid U CMAT4aTh
KOH(JIAKTHI,

— BIIQJCTH Pa3IMYHBIMH CIIOCOOAMH OOLICHHS H
B3aUMOJICHCTBUS;

— apryMEHTHPOBAHHO BECTH JHAJIOT, YMETh
CMSIr4aTh KOH(DJIMKTHBIE CUTYAIlUH;

— Ppa3BEepHYTO U JIOTHYHO U3J1araTh CBOIO TOUYKY
3pEHUS C UCIIOIb30BAHUEM SI3BIKOBBIX
CPE/CTB;

1) obuieHue:

— BOCIIpUHUMATh U (HOPMYJTHUPOBATH
CY)XKICHUS B COOTBCTCTBHH C
YCIOBUSMH M IICJISIMH  OOIICHUS,
SICHO, TOYHO, FPaMOTHO BBIPaXKaTh
CBOIO TOYKY 3pPCHHS B YCTHBIX H
MUCBMEHHBIX ~ TEKCTaX, JaBaTh
MOSICHEHUST TI0 XOJy peIIeHUS
3a1aud, KOMMEHTHPOBATh
TIOJTYYCHHBIA Pe3yibTaT;

— B xome OOCYXIEHHUS 3aqaBaTh
BOTIPOCHI 1o CYyIIECTBY
00Cy)K/IaeMOi TEeMbI, IPOOJIEMEI,
pelaeMoi 3aayd, BbICKAa3bIBaTh
U7CH, HAICICHHBIC Ha IOHCK
pEIllCHHsI,  COTOCTABIATh  CBOU
CYXKICHUS C CYXICHHSIMH IPYTUX
YYIaCTHHKOB Jajora,
00HapyKUBaTh pazimume u
CXOJCTBO MO3ULUH, B KOPPEKTHOU
dopme (dbopMynHpOBaTH
Pa3HOTIIACHSI, CBOU BO3PaKCHUS;

— TPEACTaBIATh pe3yIBTATHI
pelllcHus 3a1aud, OSKCICPUMEHTA,
HCCIICIOBAHHMS, MPOCKTA,
CaMOCTOSTENIEHO BBIOMpATh
dbopMar BBICTYIUICHHUS C YYETOM
3a1ad TIPE3CHTAIHH "
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0COOCHHOCTEH ayANTOPHH.

0) coBMecTHasl 1eATeNbHOCTb:

MIOHUMATb U UCIIOJIb30BaTh IIPEUMYIIECTBA
KOMaHHO! ¥ WHAWBUIYalIbHOH paboTHI;
BBIOMPATh TEMAaTUKY U METO/IbI COBMECTHBIX
JNEUCTBHH C yIETOM OOILINX HHTEPECOB U
BO3MOKHOCTEH Ka)KI0TO 4JIeHA KOJIEKTUBA;
MIPUHUMATh LENN COBMECTHOU JESATENBHOCTH,
OpPraHU30BBIBATh H KOOPAUHHPOBATH
JICHCTBUS 110 €€ JIOCTUKEHUIO: COCTABIIATh
IUIaH JEHCTBUM, pacpeleliTh PO C yY€TOM
MHEHUH YJaCTHHKOB 00CYAaTh Pe3yJIbTaThl
COBMECTHOH paboTHI;

OLICHUBATh Ka4€CTBO CBOEIO BKJIAJa U
Ka)KJJOr'0 y4aCTHHKa KOMaH/Ibl B OOLIMI
pe3yJbTaT Mo pa3paboTaHHBIM KPUTEPHSIM;
[pesiaraTb HOBbIE IIPOCKTHI, OLICHUBATh UJCH
C TMO3UINHA HOBHU3HBI, OPUTHHAIIBHOCTH,
MIPAKTHYECKON 3HAYUMOCTH;

KOOPJIMHUPOBATH U BBHIIOJIHATH PadOTy B
YCIIOBUSIX P€abHOIO, BUPTYaJIBHOIO U
KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBHS;
OCYULIECTBJISATh IO3UTUBHOE CTPATErNYECKOE
MOBE/ICHUE B PA3IMYHBIX CUTyaLUsIX,
MIPOSIBIISATH TBOPUYECTBO U BOOOpaxkeHHe, ObITh
MHHULIHATHBHBIM

2) coBMecCTHas JESTeNbHOCTh:

— IOHUMATh " HCTIONB30BaTh
NpeuMyIlIiecTBa  KOMaHJIHOM |
WHIUBHIYaIbHOM — paboThl  mpH
pemeHnH Y9eOHBIX 3amad,
MPUHUMATH  [eJdb  COBMECTHOM
NeSITeTBHOCTH, IUTAHUPOBATh
OpraHU3AIII0 COBMECTHOH
paboThI,  pacmupeneniaTts  BHIBI
pabor, JIOTOBAPUBATHCA,
o0CyXIaTh MNpolecc W pe3yibTar
paboTHI, 006001maTh MHEHUS
HECKOJIBKHUX JIFOJICH;

— y4acTBOBAaTh B IPYIIIOBBIX (popmax
paboTel  (0OCyXkaeHus, OOMEH
MHEHUH, "MO3roBble IWITYpMBI" H
WHBIE), BBHINONHATH CBOIO YacTh
paboTHl W KOOPIMHHPOBATH CBOU
IEHCTBUSA ¢ JPYTUMH  WICHAMH

KOMaH/BI, OIEHMBAaTh Ka4yeCcTBO
CBOETO BKJIaZla B OOIIMI TPOIYKT
o KpUTEPHSIM,

c(hOpMyYJIMPOBAHHBIM Y4aCTHUKAMH
B3aNMOICUCTBHS.

OsBnagenne
YHHUBEPCAITHHBIMH
PETyIATHBHBIMH
JIEUCTBUSIMU

a) caMOOpraHu3aIlys:

CaMOCTOSITENLHO OCYIIECTBIATh
T03HABATENbHYIO AESTENbHOCTD, BBISIBISTh
MPOOIIEMBI, CTaBUTh U (POPMYIHPOBATH
COOCTBEHHBIC 3a7]a4ll B 00pa30BaTeIEHON
JIESITENbHOCTH U YKU3HEHHBIX CUTYyaLUsX;
CaMOCTOSITENBHO COCTABIIATh IUIAH PELICHUS
po0GJIEMBI C YI€TOM HUMEIOIIUXCS PeCypCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U
MpEeANOYTEeHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacHIUpsATh pAMKH Y4eOHOTO IpeaMeTa Ha
OCHOBE JIMYHBIX TIPENOYTEHH;

JlenaTh OCO3HAHHBIN BBIOOD,
apryMeHTHPOBaTh €To, OpaTh
OTBETCTBEHHOCTb 32 PELICHHE;

OIICHUBATh MPHOOPECTEHHBIH OIIBIT;
CH0cOOCTBOBATh (POPMUPOBAHHIO U
MIPOSIBJIEHUIO IIUPOKOH 3pyIULIUU B Pa3HbIX
00J1acTSX 3HAHHWH, TOCTOSHHO MOBBIIIATH CBOM
00pa3oBaTeNbHBIN U KyJIbTYPHBIN YPOBCHD;

1) camoopranuszanus:

— COCTaBIIITh ~ IUIAH,  aJTOPHTM
peLIeHH s 3a1a4H,
— BBIOMpaATh CHoOco0 pemieHus ¢

YUETOM HMEIOIINXCS PEecypcoB M
COOCTBCHHBIX BO3MOXKHOCTEH,

— apryMEHTHPOBATh u
KOPPEKTUPOBATH BapHaHTHI
peuleHuid ¢ y4eTOM  HOBOWM
nHdopmanum.

0) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb
KOPPEKTUBBI B AEATEIbHOCTD, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LENSIM;

BIIA/ICTh HABbIKAMU I103HABATEIBLHOU
pedIrekcuu Kak OCO3HAHUS COBEPITaeMbIX
JIEACTBUI U MBICIIUTENBHBIX IPOLIECCOB, UX
PE3yJIbTaTOB U OCHOBAHU;

HCTIOTH30BATh TIPUEMBI peIICKCHH IS
OLICHKH CHTYalllH, BEIOOpA BEPHOTO PEILICHUS;
YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO
IIPUHUMATh PEIIEHUS 110 UX CHUKCHUIO;

B) SMOIIMOHAIBHBIN HHTEIUIEKT,

2) CaMOKOHTPOJIb:

— BIAJCTh HaBBIKAMU
MMO3HABATENILHOW pedIeKCHH Kak
0CO3HAHHUS COBEPIIAEMBIX
NeHCTBHI " MBICIIATEIBLHBIX
TIPOIIECCOB, nx pe3yIbTATOB,
BJIAJIETH criocobamu
CaMOIIPOBEPKH, CaMOKOHTPOJIS

mporecca U pe3ynbTaTa peIICHUs
MaTeMaTHYECKOH 3aJauu;
—OpeIBUIETh TPYAHOCTH, KOTOPBIE
MOT'YT BO3HUKHYTb IIPU PELICHUU
3ala4yd, BHOCUTb KOPPEKTHBBI B
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HpeArnoaraomui cOpMHUPOBAHHOCTb: JIeATENBHOCTh Ha OCHOBE HOBBIX

— CaMOCO3HaHUs, BKIIOYAIONIEr0 CIIOCOOHOCTD 00CTOSATENBCTB, JIAHHBIX,
MOHUMATh CBOE YMOIMOHAIIEHOE COCTOSHUE, HaWJIECHHBIX OIMMOOK, BBISBICHHBIX
BUJICTH HATPABJICHHS Pa3BHTHS COOCTBEHHOM TPYZHOCTEH;
9MOLMOHANEHOH Cepbl, ObITH YBEPEHHBIM B — OLICHHBATh COOTBETCTBHE
cebe; pesyabrata IeMd W YCIOBHSM,

—  CaMOperyJIHpOBaHUs, BKIIOYAIOIIET0 OOBSCHATH HPUYMHBI JOCTH)KCHHSA
CaMOKOHTPOJIb, YMEHUE IPHHUMATh WIN HE JOCTHXXCHUS PE3YJIbTaTOB
OTBETCTBEHHOCTb 33 CBOE MOBE/ICHHE, JIESITENIHOCTH, HaXOJUTh OLIMOKY,
CHOCOOHOCTh aJaNTHPOBATHCA K JlaBaTh OLIGHKY MNPUOOpPETEHHOMY
OMOIIMOHAJIbHBIM U3MCHCHUAM U NPOABIIATH OIIBITY.

THOKOCTb, OBITh OTKPBITBIM HOBOMY;

— BHYTpPEHHEH MOTHBaIlMH, BKIIOYAIOIIeH
CTpEeMIICHHE K JOCTIDKEHHIO [IENN U YCIEXY,
ONITUMU3M, HHUIIHATUBHOCTH, YMEHUE
JIECTBOBATh, UCXO U3 CBOMX
BO3MOKHOCTEH;

— OSMIATHH, BKIIOYAOIIEH ClIOCOOHOCTh
IMOHUMATh SMOLIMOHATIEHOE COCTOSHHE
JIPYTUX, YIUTHIBATE €TO0 MPH OCYIIECTBICHIH
KOMMYHHUKAITIH, CIOCOOHOCTh K COUyBCTBHIO
U COTIEPEKUBAHUIO;

—  COIMAJIBHBIX HaBBIKOB, BKIIOYAIOLIUX
CIIOCOOHOCTH BBICTPaNBaTh OTHOILIEHUS C
JIPYTUMH JIIOJIbMU, 3a00TUTHCS, IPOSIBIISATH
HMHTEPEC U pa3peniaTh KOHMIUKTHI,

T') IPUHATHE Ce0sl U IPYTUX JIIOACH: 3) npunsTHA ceOs U IPYTUX JTIoeH:
— TpUHUMAThH ce0s, MOHNMasi CBOM HEJOCTATKH | — IOHUMATh n HCTIONB30BaTh
1 IOCTOMHCTBA; NperMyIIecTBA ~ KOMAaHAHOH W
— TPUHUMAaTh MOTHBBI M apTyMEHTHI APYTHX WHIUBHIYalbHON  paboTel  mpH
JFOJICH NP aHAIIN3€ PE3yJIbTaTOB penieHnn y4eOHbIX 3a/1a4,
JIeSITeTTbHOCTH; — IPUHUMATh  [EJb  COBMECTHOM
— TIpU3HaBaTh CBOE IPABO U MPABO APYTUX JIESITENIbHOCTH, IUTaHUPOBATh
JIOJIEH Ha OLIMOKHY; OpraHU3aIHIO COBMECTHOM
— Ppa3BHUBAaTH CIOCOOHOCTH ITIOHUMATh MHp C paboTshl, pacapeaciiTh BUBI
HO3MIMH APYTOTO YeJIOBEKA. paboT, 10roBapuBaThCH,
— 00cyXIaTh TMpoOIEecC U pPe3yiabTaT
paboTHI, 0000maTe MHCHHUS

HECKOJIBKHUX JIFOEH;

— y4acTBOBATh B IPYIIIOBBIX (opmax
pabotel  (oOcyxnmeHHs, OOMEH
MHEHUH, "MO3roBble IITYpMBI" H
HHBIC),

— BBITIOJIHATE CBOIO 9acTh PabOTHI U
KOOPJMHUPOBATh CBOM JICHCTBHS C
JPYTHMH YJIeHaMU KOMaH/bl,

— OLICHMBATh  Ka4yeCTBO  CBOETO
BKIaga B OOmMH TPOAYKT IIO
KpHUTEpHsIM, c(HOPMYIHPOBAHHBIM
YYaCTHHKAaMH B3aHMOICHCTBUSI.

OcBoenne yuebnoro mpeamera OVYIIn.03 Maremaruka crocoOcTByeT (HOPMHPOBAHUIO
00IMX KOMIICTCHINA:

OK 01. BsiOupats cmocoObl pemeHus 3aaad  Npo(ecCHOHANTBHON eATeNTbHOCTH
IPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM;

OK 02. Hcnonb3oBaTb COBpPEMEHHBIE CpEJICTBAa IIOMCKA, aHAIW3a W HMHTEpIpETaluu
uHpOpMaLnU, 1 UHPOPMALMOHHBIE TEXHOJIOTUU AJIS BBINOJHEHUS 3ajad MpodecCHOHATbHON
NeSITeTbHOCTH;
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OK 03. [TnanupoBaTh M pean30BbIBATh COOCTBEHHOE NPOPECCHOHATIBHOE U JTMYHOCTHOE
pa3BUTHE, TMPEANPUHIMATEIBCKYIO JEATEIBHOCTh B MPO(GECCHOHATBHON cdepe, MCIOIb30BaTh
3HaHUA 110 IPaBOBOI U (UHAHCOBOM I'PAMOTHOCTH B PA3JIMUHBIX )KU3HEHHBIX CUTYalMSIX;

OK 04. D¢} dexTrBHO B3aMOAEHCTBOBATE M pabOTaTh B KOJUIEKTUBE I KOMAH/IE;

OK 05. Ocy1iecTBiiTh YCTHYIO U NHCbMEHHYI0 KOMMYHHUKALIMIO Ha TOCYJapCTBEHHOM
a3bike Poccuiickoit ®enepanuum ¢ y4eToM OCOOEHHOCTEW COLMAIBHOTO M KYJIBTYPHOIO
KOHTEKCTa;

OK 06. IlposBiasATh TIpakJaHCKO-NATPUOTUYECKYIO MO3ULUIO, JE€MOHCTPUPOBAThH
OCO3HAaHHOE IIOBEICHUE HAa OCHOBE TPATULMOHHBIX POCCHUMCKHX JIyXOBHO-HPABCTBEHHBIX
LIEHHOCTEH, B TOM YHUCJIE C YYETOM T'apMOHM3AIMM MEXHAIIMOHAJIbHBIX U MEXPEIUTHO3HBIX
OTHOILLIECHUH, MPUMEHSATh CTaHJapThl aHTUKOPPYILIMOHHOTO MTOBEICHMS;

OK 07. ConeiicTBOBaTh COXPAHECHUIO OKPYKAIOIICH Cpelpl, pecypcocOepekeHuto,
OPUMEHATh 3HAaHUS 00 M3MEHEHUM KiIMMaTa, HPUHLUIB OEpeXIMBOrO IPOM3BOJCTBA,
3 PEKTHBHO IEHCTBOBATH B YPE3BBIYANHBIX CHUTYAIIUsX;

OK 08. HMcnonp3oBaTh cpeacTBa (PU3NYECKON KYIbTYphl JJI1 COXPAHEHUS U YKPEIUICHUS
3I0pOBBsI B TIpolecce MpO(eCCHOHATBFHOW MAEATENIFHOCTH W TOAJEPKaHUs HE0O0XOAUMOTO
ypOBHsI (pU3MUECKON OATOTOBICHHOCTH;

OcBoenune yueOHoro mnpeamera OVYIIn.03 MaremaTuka OKHO CHOCOOCTBOBATh
(bopMHpOBaHUIO MPOpecCHOHATIBLHBIX KOMIIETEH M

[IK 1.1. Co3maBaTth TEXHHYECKHME PUCYHKH W 3CKHU3bl H3JEIHMH, MOJEIBbHBIX PSIOB,
KOJJIEKLIMM, C HPUMEHEHHEM pa3IM4YHbIX HCTOYHHUKOB C Y4YETOM CBOICTB MaTepualloB U
0COOEHHOCTEH 11€TIEBOr0 PhIHKA.

[IK 2.1. BeIMOAHATH uepTeku 6a30BbIX KOHCTPYKIMM U3/ICTHIA.

[1K 2.2. MoaenupoBaTh U3/IeNUs Pa3IMIHBIX BUIOB Ha 0a30BOil OCHOBE.

IIK 3.1. BeiOupath pannoHaibHbIE CIIOCOOBI TEXHOJIOTUU M TEXHOJOIMUYECKUE PEKUMBI
IIPOU3BOJCTBA IIBEHHBIX U3/IEIINH.

IIK 3.2. CocraBnaTh TEXHOJOTHYECKUE KapThl (IIOCIEIOBATEIBHOCTH) BBINOJIHAEMBIX
OIEpALMii HA HOBBIE MOJIENIN NIBEHHBIX U3/CIINNA B COOTBETCTBUH C HOPMAaTUBHOMN

CoorHomenne o0mmx komnereHuun Proc CIO 29.02.10 KoucrpyupoBaHue,
MO/IeJIMPOBAHME W TEXHOJIOTHSI HM3rOTOBJIEHMS] M3/eJMil JIerkoil NMPOMBINLIEHHOCTH (IO
BH/IaM), JINYHOCTHBIX Pe3yJbTATOB U MeTaNpeAMeTHBIX pe3yJIbTATOB

OO0mue koMneTeHUH JInyHOCTHBIE pe3yJIbTAThI MetanpeamerHnsie pe3yabtarsl POII COO

®IrocC CHo 29.02.10 ®OII COO
OK 01. Beibupats crmoco0bt 1) 6a30BBIC JTOTHUCCKHE NCHCTBUS:
8) LIEHHOCTH HAYYHOTO
pelieHus 3a1a4 OSHAHISL: —  BBIABIATH M XapaKTEPH30BaTh CYIICCTBEHHbBIC
npodeccroHaNbHOI ) MPU3HAKA MaTeMaTHYECKUX 00BEKTOB,
— chopMHUPOBAHHOCTH N N
JIEATEILHOCTH TOHATHH, OTHOIICHUA MEKAYy MOHATUSIMH,
MHPOBO33PCHUS, N
MIPUMEHUTEIHHO K COOTBETCTEVIOMEro dbopMynupoBaTh  ONpEICICHHS  MOHATHIH,
TBETCTB T .
Pa3IMIHBIM KOHTEKCTaM; yiom YCTaHABJIMBAaTh  CYIICCTBCHHBIA  MPU3HAK
COBPEMCHHOMY YPOBHIO
KIacCH(PUKAIIUH, OCHOBAHHUS ISl 0000IICHNS 1
pasBUTHUS HAYKH u

o CpaBHCHUA, KPUTCPUHN ITPOBOAUMOT'O aHAJIN34,
06H.[eCTBeHHOI/I MPAKTHUKH,

. |— BOCHIpPHHUMAaTb, (hopMyIHpOBaTH
— IOHMMaHNEe MaTeMaTH4eCKOn
peoOpa30BHIBATH CYXXJCHUS:
HayKH Kak chepsl
N YTBEPIAUTEIbHbIC u OTpHIaTENBHBIE,
YEITOBEYECKOM
eIMHUYHBIE, YaCTHBIE U 00IIUe, YCIOBHBIE;
JESITeNIbHOCTH, OJTaloB  ee

—  BBIBIATH MaTeMaTH4ecKHe 3aKOHOMEPHOCTH,
B3aUMOCBSI3M M NpOTUBOpeuHs B (akrax,
JaHHBIX, HAONIONCHUAX M  YTBEPXKICHUSX,
npeiyiaraTb  KpUTEpUH I
3aKOHOMEPHOCTEN U IPOTHUBOPEUUIA;

pPa3BUTHS M 3HAYUMOCTH IS
Pa3BUTHS IUBWIN3ALINHY,

— OBJaJICHUE SI3BIKOM
MaTeMaTHKU u
MaTeMaTHYeCKON KyJIbTypoH

BBISABJICHUA

KaKk CpEeACTBOM IIO3HAHMSA
MHpa,

—TOTOBHOCTh  OCYILIECTBIIATh
MIPOEKTHYIO n

- JcjJaTb BBIBOABI C HCIIOJIB30BAHHWECM 3aKOHOB

JIOTUKH, JACAYKTHUBHBIX u MHAYKTHUBHBIX
yMOSaKJ’IIO‘IeHI/II\/'I, yMOSaKJ’IIO‘IeHI/Iﬁ 10
aHaJIOTUuH;

IPOBOAUTH CAMOCTOATCIBHO OO0Ka3aTCJIbCTBA
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HCCIICA0BATCIIBCKYIO
JACATCIBbHOCTh
WHAWBUAYAJIBHO U B I'pymIe.

MaTeMaTHYECKUX YTBEpP)KICHUH (TIpsMBIE U OT

MPOTUBHOTO), BBICTPAaUBaTh APTyMEHTAIMIO,
MPUBOANUTH IPHUMEPHl W  KOHTPIPUMEDHI,
00OCHOBBIBaTE COOCTBEHHBIE CYXACHHA U
BBIBOJIBL;

BEIOHpATh CIOCO0 pemieHns y4eOHOU 3amaun
(cpaBHHBAaTh HECKOJIBKO BApHAHTOB PELICHHS,
BBIOMpATh Hambojee MOIXOIAMIHUI ¢ yd4eToM
CaMOCTOSATEIBHO BBIICIICHHBIX KPHTEPHEB).

2) 6a30BbIC UCCIICIOBATEIBCKHE JCHCTRU:

HCIIOJIB30BATh BOIIPOCHI Kak
UCCIIEOBATENbCKUI HMHCTPYMEHT TO3HAHUS,
(dbopMyIHpOBaTh  BOIPOCH],  (DUKCHPYIOIINE
NpoTUBOpEYHe, mpolleMy, YCTaHAaBIMBAThH
HCKOMOE W JaHHOe, (OpMHPOBaThH THUIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3ULIUIO, MHEHUE;

MIPOBOJHUTH CAMOCTOSTENBHO CIUIAHWPOBAHHBIN

SKCIIEPUMEHT, HCCIIeIOBaHNE o
YCTaHOBIICHHIO ocobeHHoCTEH
MaTeMaTHYEeCKOTO 00beKTa, SIBJICHUS,

IpoIiecca, BBISBICHUIO 3aBUCHMOCTEH MEXIY
o0beKkTaMu, SIBJICHUSIMHU, TIPOIECCAMU;
CaMOCTOSITEIIbHO (POPMYIIMPOBATH 0O0OOLICHUS

U BBIBOJBI IO pe3yJbTaTaM IPOBEACHHOTO
HaONIONEHUs,  MCCIENOBaHUsA,  OIECHHUBATH
JIOCTOBEPHOCTh  IOJYYEHHBIX PE3yJIbTATOB,
BBIBOJOB 1 0000IIIEHHI;

MPOTHO3UPOBATH BO3MOXKHOE pasBHTHE
mpoirecca, a TaKKe BBIIBUTATh

OpEANIOJIOKEHHA O ¢€ro pasBUTUM B HOBBIX
YCIOBHUAX.

OK 02 Wcnonp3oBath
COBPEMEHHBIE cpencTa
MOKCKA, aHanu3a i
HUHTEPIPETALUU
nHpOpPMAIIHH, u
WHPOPMALNOHHEIC
TEXHOJIOTHHU bitice
BBIIIOJIHEH NS 3a71a4
poecCHoHaTBHON
JIEITENBLHOCTH;

OBnazicHUe YHUBEPCAJIBHBIMH IIO3HABATEIbHBIMU
JECUCTBUSIMU:

3) paboTta ¢ uHOpPMAITHCA:

BBISIBIIATh JAC(MUIUTHI UHPOPMALUH, NaHHBIX,
HEOOXOMUMBIX JJI1 OTBETa Ha BOMIPOC U JUIS
pelIeHus 3a1a4u;

BBIOMpaTh MH(POPMAIMIO M3 HCTOYHUKOB
Pa3IMYHBIX THIIOB, AQHATM3UPOBATH,
CHCTEMAaTH3UPOBaTh M  HHTEPIPETHPOBATH

“HGOPMANMIO pa3NUYHBIX BHIOB H  (GOpM
MIPEACTaBIICHNUS;

CTPYKTYPHPOBaTh nHpOpMaNHIo,
NPE/ACTAaBIATh €€ B Pa3iM4YHBIX (QopMax,
WLTIOCTPUPOBATH IpaUIECKy;

— OLICHMBATh HANCKHOCTh HHGPOPMALUU IO
CaMOCTOSITENILHO c(hopMyIHPOBAHHBIM
KPUTEPUSIM.
6) TPyIOBOTO BOCIIHTAHMUS: OBageHne YHHUBEPCATBHBIMH  PETYISATHBHBIMHU
OK 03 [IInanupoBaTb u ) Py N . y P pery
—  TOTOBHOCTH K TPyIy, | ACHCTBUAMHU:
peamn30BEIBATh .
OCO3HaHHe nenHoctu | 1. camoopranmsanus:
coOCTBEHHOE
Tpyzomro0us, —  COCTaBIATH IUIAH, allTOPUTM PEIICHHS 3aJa4H,
npogeccruoHaIbsHOe u 5 5
IMYHOCTHOS passuTHE, WHTEPEC K PasIHiIHBIM BEIOMpATh CHOCOO  peIICHUS % y4eToM
M I HOHAJIBHOM UM uxcs B U TBECHHBIX
[P PHHAMATETECKYIO chepa podeccruoHanTbHO CIOWIMXCS  pecypeo co0cTBE
—— B ZIEATENbHOCTH, CBA3AHHBIM C BO3MOXHOCTEH,
o MaTeMaTHKOU u -
npodeccronanbHoii  chepe, aTeMaTUKO ee apryMeHTHpOBaTh M KOppeKTHPOBATH
HCIIOIb30BATh 3HAHUS IO OPUIOKCHUSIMH, BApUaHThl PCIICHUH C  YYETOM  HOBOM
—  yMEHHE COBEpIIATh nHbOpMAIHH.
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npaBoBod W (uHaHCOBOU
TPaMOTHOCTH B Pa3JIMYHBIX
JKU3HEHHBIX CUTYalUsX;

OCO3HAHHBII BBIOOD
Oyaymeii  mpodeccuu  H
PEaTN30BBIBATE COOCTBEHHBIE
JKU3HEHHbIE TTaHbI,

2) CaMOKOHTPOJIb:

BJI1aCTh HaBbIKaMH MO3HAaBaTeJILHOMN
pediiekcHu  KaK OCO3HAHHS COBEPIIIAEMBIX
JMEUCTBUI WM MBICIHTEIBHBIX IIPOIECCOB, HX

—  TOTOBHOCTH W CIIOCOOHOCTB K pe3yNbTaToB, BIIAJIETH cocobamu
MaTeMaTU4YECKOMY CaMONPOBEPKH, CAMOKOHTPOJII Tpolecca U
00pa3oBaHUIO u pe3ynbrara pelieHust MaTeMaTU4YECKOU
camM000pa30BaHHUIO Ha 3a/1a4u;
MIPOTSKEHUH BCEH KU3HU, — TpenBUACTh TPYAHOCTH, KOTOPBIE MOTYT
— TOTOBHOCTb K AaKTUBHOMY BO3HUKHYTh IpPU PELICHWH 3a7ayd, BHOCHUTH
Y4acTHIO B pereHnu KOPPEKTHBEI B JEATEJBHOCTh Ha OCHOBE
MPAaKTUIECKUX 3a1a4 HOBBIX OOCTOSATENBCTB, AAaHHBIX, HaWJIEHHBIX
MaTeMaTH4ecKoi OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;
HaIpaBJIeHHOCTH; —  OIICHHMBaTh COOTBETCTBHE pe3yibTara IeIH U
YCIIOBHSIM, OOBSICHATh HMPUYHAHBI TOCTIKCHUS
WIn HE JIOCTHXKEHUS pe3ynbTaToB
NESITETPHOCTH, HAXOMUTh OINHOKY, HaBaTh
OIICHKY MPHOOPETCHHOMY OIIBITY.
OK 04. D¢ppextuBHO
B32HMOJEHCTBOBATE H 8) LIEHHOCTH Hay4HOTO OBnaznenue ) YHUBEPCATbHBIMU
MO3HAHUS: KOMMYHHUKATUBHBIMH JICHCTBUSIMU:
paboTaTh B KOJUICKTHBE U
KoMare: — c(hOpMHUPOBAHHOCTE 1) obuenmue:
MHPOBO33pEHUS, —  BOCIPHHHMAaTbh U (GOPMYIHPOBATH CYKACHUS
COOTBETCTBYIOIIETO B COOTBETCTBHH C YCIOBHSMH M IICIAMH
COBPEMEHHOMY YPOBHIO oOIIeHH s, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh
pa3BUTHA HayKu u CBOIO TOYKY 3PEHHSI B YCTHBIX U MHCbMEHHBIX

0OIIIeCTBEHHOH MPaKTHKH,
IIOHMMaHHE MaTEMaTHYECKOI

HaYKH KakK ctepst
YeJIOBEUECKOI
NEeITEILHOCTH, JTAalloB ¢€e

pPa3BUTHS M 3HAYUMOCTH IS
Pa3BUTH UBIIIN3AIIH,

OBIIAJICHNE SI3BIKOM
MaTeMaTHKU u
MaTeMaTHYeCKON KyJIbTypoil

KaKk CpEACTBOM IO3HAHMSA
MUpa,

TOTOBHOCTH  OCYIIECTBIISTH
MIPOEKTHYIO n
HCCIIE0BATEIbCKYIO
JIeSITeTbHOCTh

WHAWBUAYAJIbHO U B I'pYyIIIE.

TeKCTax, JaBaThb IIOSCHEHHS
penreHus 3amayun,
TIOJTyYCeHHBIN pe3yJIbTaT;
B XoJe OOCYXIeHHUs 3alaBaTh BOIPOCHI IO
CYIIECTBY OOCYXIAeMON TEMBbI, MPOOJICMEI,
pemaeMoll  3amaud, BBICKa3blBaTh  WUJEH,
HalleJIeHHbIE Ha TIOUCK peuieHus,
COIIOCTABJISITH CBOU CYXIICHHUS C CYXKICHUSIMH
JIPYTHX yYacTHHKOB AMAllora, 0OHapy»KHBaTh
pa3nuuMe M CXOACTBO  NO3UMLMNA, B
KOPPEKTHOI dopme (dhopMynHpOBaTH
Pa3HOTTIACHS, CBOU BO3PaKCHHS;
NPENCTABIATh PE3YNbTAaThl PEeIICHHs 3a/Jadu,
IKCIICPUMEHTA,  HCCICHOBAHUA,  IIPOCKTa,
CaMOCTOSTEIILHO BEIOHPAThH dopmar
BBICTYIUICHHS C YYETOM 3a7a4 IIPE3CHTALUH U
0COOEHHOCTEH ayTUTOPUU.

mo  Xomy
KOMMEHTHPOBATh

2) cOBMeCTHas AEATCIBHOCTB!

OBnaneHue

MOHMMaTh W HCIOJIb30BAaTh IPEUMYILECTBA
KOMaHTHOW M WHAMBHUIYalbHOW pabOTHI MpH
pemIeHN y4eOHBIX 3a/1a4, NPUHAMATh LeNb
COBMECTHOH  JESATENBbHOCTH, IUIAHUPOBATH
OpTaHHU3AIHIO COBMECTHOH paboTshl,
pacIpenenaTs BUAbl paboT, JOTOBapHBATHCS,
o0CyXJaTe mpouecc W pe3yiabTaT paboTsl,
0000maTh MHEHHS HECKOJIBKHX JIFO/IEH;
y4acTBOBAaTh B TPYIIOBBIX (hopMax pabOTHI
(oOcyxneHus, OOMEH MHEHHUH, 'MO3rOBEIC
HITYpMBI" U WHBIE), BBIONHATH CBOIO YacCTh
paboThl U KOOPAMHHPOBATH CBOU ACHCTBUS C
JIpYTMMH 4WIEHAMH KOMaHIpbl, OILICHHBAThH
Ka4eCTBO CBOEr0 BKJIaJa B OOLIMH MPOIYKT
o KPHUTEPUSIM, c(OpMyITHUPOBAHHBIM
YYaCTHHUKaMH B3aHUMOJCHCTBHS.
YHHUBEPCAJIbHBIMU _ PETYJISITUBHBIMH

19




JIEUCTBUSIMU:
3) npuHsTHS Ce0sl U NPYTHX:

MIOHUMATh M HCIIOJB30BaTh MPEUMYIECTBA
KOMaHTHOW W WHAWBHUIYAIBHOW pabOTHI MpH
pelreHnn yueOHbIX 3a/1a4,

MPUHUMATDH IeNTb COBMECTHOW IESTEIhHOCTH,

IUIAHUPOBAaTh  OPTaHH3ALUI0  COBMECTHOM
paboThl,  pacmpenessiTh  BUIBI  padoT,
JIOTOBAapHUBAThCH,

obcyxmaTh Ipouecc M pe3ysbTaT padoTHl,
0000111aTh MHEHHS HECKOJIBKUX JIIO/IEH;
y4acTBOBaTh B TIPYIMIOBBIX (GopMax padOThI

(o6cyxnaenus, oOMEH MHEHUH, '"MO3TOBBIC
HITYpMBI" U UHBIE),
BBIIIOJIHATH ~ CBOKO  4acTh  paboThl |

KOOPJIMHUPOBATh CBOM AEHCTBUS C APYTHMH
YICHaMH KOMaH/IBI,

OILIEHMBATh Ka4eCTBO CBOETO BKJIA/Aa B OOIIMIA
MPOIYKT II0 KPUTEPHAM, CHOPMYINpPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICHUCTBHS.

OK 05. OcymiecTBusTh
YCTHYIO M TIUCHMEHHYIO
KOMMYHHKAIIHUIO Ha
TOCYAapCTBEHHOM SI3BIKE
Poccuiickoit ®enepanuu ¢
y4eToM 0COOEHHOCTEH
COLIMAIIBHOTO U
KYJIbTYPHOI'O KOHTEKCTA,

OK 06. IIposBnaTs
TPAKIAHCKO-
NaTPUOTHYECKYIO MTO3ULUIO,
JEMOHCTPHPOBATH
OCO3HAHHOE MOBEJIEHHE Ha
OCHOBE TPaJULIMOHHBIX
POCCHUIICKHX yXOBHO-
HPABCTBEHHBIX IEHHOCTEH, B
TOM YHCJIE C YIETOM
rapMOHU3aLuU
MEXHALMOHAIBHBIX U
MEXPEIUTHO3HBIX
OTHOLICHUMH, IPUMEHSATh
CTaHapThI
AHTUKOPPYILILOHHOTO
MOBEJICHHS;

1) Tpa’kAaHCKOTO BOCTIMTAHHUS:

— chopMHPOBAHHOCTH
TpakIaHCKOM TO3ULINHA
obyuaromerocs KaK
AKTUBHOTO U OTBETCTBCHHOTO
qIIeHa POCCHIICKOTO
o0111ecTBa,

— TpeacTaBICHHE 0
MaTeMaTHICeCKUX OCHOBax
(hyHKIMOHUPOBaHUS
pas3IUIHBIX CTPYKTYD,
SIBJICHUH,

— Tporenyp TPaXKAAHCKOTO

obmiecTBa (BBIOOPHI, OMPOCHI
U Ipyroe),

— yMEHHE B3aUMOJICHCTBOBAThH
c COLMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBUH

¢ ux  O(yHKOWSIME @ H
Ha3HAYCHUEM;

2) MATPHOTHIECKOTO

BOCTIMTAHUSL:

— chopMHPOBAHHOCTH
poccuiickon TPAKIAHCKOU
UJICHTUYHOCTH,

— YBaXEHHS K TPOUUIOMY H
HAaCTOSILEMY poccuiickoi
MaTEeMaTHKH,
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LIEHHOCTHOE OTHOLICHHE K
JOCTHKEHUSAM  POCCUICKUX
MAaTEMaTUKOB U POCCUICKOU
MaTEMAaTUYECKOM MIKOJIBI,

HCIIOJIb30BaHUE 3THX
JIOCTH)KEHUI B IPYTUX
HayKax, TEXHOJIOTHSX,

cdepax SKOHOMHUKH;

3) IyXOBHO-HPaBCTBEHHOTO

BOCIIMTAaHUSA:

— OCO3HaHHue JYXOBHBIX
LIEHHOCTEH poccuiickoro
HapoJa,

— ¢(hOpMHPOBAHHOCTH
HpPaBCTBEHHOI'O CO3HaHMUA,
STHYECKOTO TTOBEICHHS,

CBSI3aHHOTO C MPaKTUYECKHM
MPUMEHEHHEM  JOCTHIKEHHUH
HAyKU M JESITENbHOCTBIO
Y4YEHOrO,

OCO3HAaHHE JINYHOTO BKIIAJa B
IIOCTPOCHUE YCTONYHUBOIO
Oynymiero;

OK 07. CopnelicTBoBaTh
COXPaHEHHIO OKPY KaIOIIEeH
Cpensl,
pecypcocOepexeHuIo,
TIPUMEHATH 3HaHUSA 00
M3MCHEHHUHU KJINMAaTa,
MIPUHIAIEI OepeKITNBOIO
MPOU3BOJICTBA, (P HEKTUBHO
JIeHICTBOBATH B
Ype3BbIYaiHBIX CUTYaIHsX;

7) SKOJIOTMYECKOTO BOCTIUTAHUS

— chopMHPOBAHHOCTH

JKOJIOTHYECKON
KYJbTYPBI,
TIOHUMAaHHE
BIIMSTHHS
COLIMAIIBHO-
3KOHOMHYECKHX
MPOLIECCOB Ha
COCTOSTHUE
IIPUPOJHON u
COLIMAJILHOM Cpenbl,
OCO3HaHHUE
ri100aI5HOTO
XapakTepa
JKOJIOTHYECKUX
mpooiem,
OpUEHTAIUS Ha
MIPUMEHEHHE
MaTeMaTHYECKUX
3HAHUM st
pelieHus 3aaad B
obJyactu
OKpy>Karouiein
cpenpl,
MJIaHUPOBAaHUE
TOCTYIIKOB "
OIICHKH 1704
BO3MOXKHBIX
MOCIENCTBUNA IS
OKpy>Karouiein
Cpenpl;

OK 08. Mcnons3oBaTh
cpencTBa GU3NUECKOi
KYJIBTYPBI JUIsl COXpPaHEHUs
U YKPEIUICHHS 3JI0POBbs B

4) 5CTETUYECKOTO BOCTIUTAHUS:

ACTETUYECKOE OTHOILIEHUE K
MHpY, BKJIIOYAas 3CTETUKY

21




nmpouecce MATEMaATUYCCKUX

npo¢eCCUOHATBHOM 3aKOHOMEPHOCTEH, OOBEKTOB,
JESTEITHbHOCTH U 3amad, peIIeHMIA,
o IAe P KaHUs paccyXIeHHH,

HE00XOAUMOTO YPOBHS — BOCTIPHHMYHBOCTH K
(uzndeckoit MaTeMaTHYeCKAM  acIlieKTaM
MTOITOTOBJICHHOCTH; pa3IMIHBIX BUIOB HCKYCCTBA;

5) GU3NIECKOTO BOCIIUTAHMS:

— c(hOPMHUPOBAHHOCTb  YMEHHS
NPUMEHSTh MaTeMaTHYecKHe
3HAHMS B UHTEpecax
3I0pOBOTO M 0E301acHOro
obpa3a Ku3HH,

— OTBETCTBEHHOE OTHOILIECHUE K
CBOEMY 3IIOPOBBIO (3TOpPOBOE
MUTaHue, cOamaHCHPOBAHHBIN
PEeXKUM 3aHATHA ¥ OTHBIXA,
peryisipHas buznueckas
aKTUBHOCTD ),

— (¢usngeckoe
COBEPIICHCTBOBaHHUE pu
3aHATHAX CHOPTHBHO-
03JI0POBUTENILHOU
JeATENIHOCTBIO;

IIpenmerHble pe3ysbTaTrhl ocBoeHust yueonoro npeamera OYIIn.03 Maremaruka:

1) BinajgeHue MeTOJaMM JI0Ka3aTeNbCTB, aJrOPUTMaMH pELICHHs 3a/Jad; yMEHHue
(bopMynHpoBaTh ONpEaeICHNs, AaKCHOMBI U TEOPEMBI, TPUMEHSTh UX, TPOBOIUTH JI0OKa3aTeIbHBIE
paccykIeHUs B XO/1€ PELICHUs 3a/1a4;

2) yMEHHE OIepHpOBaTh IMOHATUSAMHU: CTENEHb YHCIA, JIOTapupM 4UHCIA; YMECHHE
BBIMOJIHATh BBIYMCICHME 3HAYeHUH U NpeoOpa3oBaHUs BBIPAKEHUM €O CTEHNEHSIMU U
norapudmamu, Tpeodpa3oBaHus APOOHO-PATMOHAIBLHBIX BBIPAKCHHI,

3) ymeHue onepupoBaTh MOHATUAMU: PAallUOHANIbHbIE, HPpPallMOHANIbHBIE, [I0KA3aTENIbHBIE,
CTETIEHHBIE, JTOTapU(PMUUECKUE, TPUTOHOMETPUYECKIE YPAaBHEHHS U HEPABEHCTBA, HX CUCTEMBI;

4) ymeHue onepupoBaTh NOHATUAMM: (YHKIHS, HEIpepbIiBHAs (YHKIMS, TPOU3BOAHAS,
nepBoOOpasHasi, ONPEACICHHBI HHTErpal; YMEHHE HAXOIWUTh IMPOU3BOAHBIC AIIEMEHTAPHBIX
(GyHKUMH, HCHOIB3Ys CHPAaBOYHBIE MaT€pPHAaJIbl; UCCIEI0BATh B MPOCTEUIINX CIydasxX (YHKLUU
Ha MOHOTOHHOCTb, HAXOJIWTh HAWMOONbIIMNE W HAMMEHbIINE 3HA4YeHUS (YHKIUIA; CTPOHUTH
rpaduKd MHOTOWIEHOB C MCIIOJIb30BAaHHEM arlllapaTa MaTeMaTHYeCKOro aHajiu3a; INPUMEHSTb
IPOM3BOJIHYIO TIPU PEIICHUH 33/1a4 Ha JBM)KEHHUE, PelIaTh MPaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4n
Ha HauOOoJIbLINE U HAUMEHbBILINE 3HAUCHMSI, HA HaX0XKJIEHUE ITyTH, CKOPOCTH U YCKOPEHUS;

5) yMeHue onepupoBaTh MOHATUSMU: palldOHANbHAs (QYHKIIHS, TOKa3aTeNbHas (QyHKIINS,
cTeneHHas (yHKUMs, Jorapupmudeckas QyHKLUUS, TPUTOHOMETpUUYECKHE (YHKLNHU, OOpaTHbIE
(GyHKIMW; yMEHHE CTPOUTh TpadUKW H3YYCHHBIX (YHKIUH, HCIONB30BaTh TIpadUKd TIpU
U3YyUYEHHUH MPOLECCOB M 3aBUCHMOCTEH, NP PELICHUM 3aJa4d U3 APYrHMX y4eOHBIX MpPEJAMETOB U
3a[a4 U3 peaNbHOM KU3HH; BEIpAXKATh (hOPMYITaMH 3aBUCUMOCTH MEXKTy BETHINHAMH;

6) yMeHue peliaTh TeKCTOBbIE 3a/1aul Pa3HbIX TUIIOB (B TOM YHUCIIE Ha MPOLEHTHI, 10JIU U
YacTu, Ha JBWXKEHHE, paboTy, CTOMMOCTh TOBapoOB M YCIYT, HAJIOTH, 33aJa4d U3 O0JIACTH
yIpaBJIeHUsl JINYHBIMM M CEMEMHbIMM (DUHAHCAMH); COCTABIATH BBIPAKEHMSI, YpaBHEHMUS,
HEpaBEHCTBA M WX CHUCTEMBbl IO YCJIOBHIO 3a/la4yM, HCCIIECAOBATh IOJYYEHHOE pEIICHHE U
OLIEHUBATh MIPABJIONOA00HOCTD PE3YJIbTATOB;

7) yMEeHHE OIepHpOBATh MOHATHIMHU: CpeaHee apu(METHIECKOe, MeIana, HanOoJbIIee
U HauMeEHbIllee 3HAYEHUs, pa3Max, JUCIEepPCHsi, CTaHIAapTHOE OTKJIOHEHHE YMCIIOBOrO Habopa;
YMEHHE U3BJIEKaTh, HWHTEPIPETUPOBATh HH(POPMAIMIO, TPEACTABICHHYI0O B TaOIHMIax, Ha
auarpamMmax, rpaukax, OTpPaKalol[yl0 CBOMCTBA pEaJbHBIX MPOLECCOB U  SBJICHMIA;
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IPECTaBIATh UHPOPMALIMIO C TMOMOIIBIO TAOJNUIl U JAUarpamm; HCCIEAOBaTh CTATHCTHUUYECKUE
JIAaHHBIE, B TOM YHUCJIE C IPUMEHEHHEM rpad)uueCcKUX METO/IOB U JIEKTPOHHBIX CPEJICTB;

8) yMmeHue omnepupoBaTh MOHATHUAMU: CIYYalHBIA OMNBIT U CIy4ailHOE COOBITHE,
BEPOSATHOCTh CIy4aHHOTO COOBITHS; YMEHHE BBIYHCISATH BEPOSTHOCTH C HCIOJIB30BAHUEM
rpadguuecKkux METOJOB; MPUMEHITh (OPMYIbI CIOXKEHHS U YMHOXKEHHUS BEpOATHOCTEH,
KOMOMHATOpHBIE (HaKThl U QOPMYJIBI TIPU PEIICHUH 3a7ad; OIECHUBATH BEPOSITHOCTH PEaTbHBIX
COOBITHIA; 3HAKOMCTBO CO CIIy4alHBIMU BEJIMYMHAMU; YMEHHE MPUBOIUTH MPUMEPHI MIPOSBICHUS
3aKOHA OOJIBIIMX YHUCEN B MPUPOIHBIX U OOMICCTBCHHBIX SIBJICHUSX;

9) yMeHue omnepupoBaTh MOHSATUSMHU: TOYKA, MpsAMas, IUJIOCKOCTh, MPOCTPAHCTBO,
JIBYTPAHHBIA YTOJI, CKPEUIMBAIOIIMECS TMpsSMble, NApPAIUICIBHOCTh U MEPHEHIUKYISIPHOCTD
NPSIMBIX U IUIOCKOCTEW, Yroi MEXIy NPAMBIMU, YroJl MEXKIY MNPAMOW U IUIOCKOCTBIO, YIOJl
MEXIY TUIOCKOCTSMHM, PACCTOSIHUE OT TOYKU JI0 IJIOCKOCTH, PACCTOSHHE MEXIY MPSIMBIMU,
pPacCTOSIHUE MEX]y IUIOCKOCTSMH; YMEHHME HCIIOJIb30BAaTh IPU PELICHUU 3a/1ady H3Y4YCHHBIE
(bakThl ¥ TEOPEMBI TUTAHUMETPUH; YMEHHE OLIEHUBATH pa3Mepbl 00EKTOB OKPYKAIOIIEr0 MUPA;

10) ymeHue omnepupoBaTh MOHIATUSAMH: MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHHKA, KYyO,
napajuiejenunes], npusMa, nupamMuaa, Gurypa u moBepxXHOCTh BPAILICHUS, IMJIMHIP, KOHYC, I1ap,
chepa, cedeHus GUIypbl BpallleHHUs, IUIOCKOCThb, Kacaromiascs cgepbl, HUIUHApPA, KOHYCA,
IUTOINAAb TIOBEPXHOCTH MUPAMUIbI, IPU3MBI, KOHYCa, IWIMHAPA, TUIOMaAb chephl, 00beM Kyoa,
NPSIMOYTOJIBHOTO TNapajljieenuneaa, TUupaMuabl, NMPU3Mbl, LWIAHIpA, KOHyCa, LIapa; yMEHUE
M300pakaTh MHOTOTPAHHUKH M TIOBEPXHOCTH BpAIICHHS, WX CEYCHHS OT PYKH, C IMOMOIIBIO
YEPTEKHBIX HMHCTPYMEHTOB U JJIEKTPOHHBIX CPEICTB; YMEHHUE pPACIO3HABaTb CUMMETPHUIO B
MIPOCTPAHCTBE; YMEHNE PACIIO3HABATH NMPABWIIbLHBIE MHOTOTPAHHUKH;

11) ymeHue onepupoBaTh NOHATUAMHU: ABM)KEHHUE B MPOCTPAHCTBE, MOJI0OHBIE (PUTYPHI B
MPOCTPAHCTBE; HCIOJIH30BATh OTHOIICHHWE IUIOIMIAECH MOBEPXHOCTEH U OOBEMOB MOJOOHBIX
buryp npu penieHnu 3aad;

12) ymMeHHe BBIUMCIATH T€OMETPUUYECKHE BEJIMYMHBI (JIJIMHA, YTOJI, TUJIOWIAb, OO0BEM,
IUIONIA/Ib TOBEPXHOCTH), UCIIOJIBb3YS U3YYEHHbIE (POPMYITBI U METO/IBI;

13) ymenue omnepupoBaTh TMOHATHUAMH: TPSIMOYTOJbHAs CHCTEMa KOOpJWHAT,
KOOPJIMHATBl TOYKH, BEKTOP, KOOPJMHATHI BEKTOPA, CKAISPHOE IPOU3BEIACHUE, YOl MEXIy
BEKTOpaMH, CyMMa BEKTOPOB, IMPOU3BEJCHHE BEKTOpPAa HA YHUCJIO, HAXOAWTh C IOMOIIBIO
M3YYEHHBIX (hOPMYII KOOPIUHATHI CEPEIUHBI OTPE3KA, PACCTOSHUE MEXKIY IBYMs TOUKAMU;

14) ymenuwe BbIOMpaTh MOAXONAIIMNA W3YYEHHBIM METOJA [UIsl pELICHUs 3aJlayH,
pacrno3HaBaTh MaTeMaThyeckue (akThl ¥ MaTeMaTHYeCKHe MOJEeNH B MPUPOIHBIX U
OOIIIECTBEHHBIX SIBJICHHUSX, B HCKYCCTBE, YMEHUE NPHUBOJAUTH MPUMEPHl MaTEMATUUYECKUX
OTKPBITUI POCCUIICKON U MUPOBOM MaTeMaTHUYE€CKOW HAYKH.

15) ymeHue omnepupoBaTh TMOHSATHUAMH: ONpEIEICHUE, aKCHOMa, TEOpeMa, CJECICTBHE,
CBOMCTBO, MPHU3HAK, JOKA3aTEIbCTBO, PABHOCHIbHBIE (POPMYITUPOBKH; yMEHHE (POPMYIHUPOBATH
o0paTHOE W MPOTUBOMOJIOKHOE YTBEP)KICHUE, TMPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI,
UCIIOJIB30BaTh METOJ MAaTEMaTUYECKOM WHIYKLUWU; MPOBOAUTH JOKA3aTEIbHBIE PACCYXKIACHUS
P PEUICHUY 3aJ1a4, OLICHUBATh JIOTHYECKYIO TPaBUIIbHOCTH PACCYKICHHI;

16) ymeHue omepupoBaTh MOHATHUSMHU: MHOXKECTBO, IOJIMHOXKECTBO, OIEpallMHi HaJ
MHOXECTBAMHU; YMEHHE HCIIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM amnmapar Uisi ONMHCaHUus
pealbHBIX IMPOILIECCOB W SBIICHUN W TMPHU PELICHUU 3aJady, B TOM YHUCIE U3 IPYTHX Yy4eOHBIX
MIPEMETOB;

17) ymenue omepupoBaTh MOHATUAMU: Tpad, CBSI3HBIA Tpad, OepeBo, LUKI, rpad Ha
IUTOCKOCTH; YMEHHUE 3a7aBaTh M ONMHUCHIBATH Tpadbl Pa3sIUYHBIMU CIIOCOOAMH; HCIOJIB30BaTh
rpadbl npu peleHuu 3a1ay;

18) yMeHme CBOOOTHO ONEPHPOBATH TOHATHUSAMHU: COYCTAHUE, TEPECTAHOBKA, YHCIIO
COUYETaHMM, YHUCIO TEepPecTaHOBOK, OMHOM HbIOTOHA; yMeHHWE NPUMEHSATh KOMOWHATOPHBIE
(bakThl U pacCyKACHUS IJI pEIICHUS 3a]1a4;

19) ymenue omnepupoBaTh MOHATUSMU: HATypaJbHOE YMCIIO, IEJIO€ YUCIO, OCTATOK IO
MOJYJIO, PallMOHAIIBHOE YHUCJIO, WPPAMOHAIBHOE YHCJIO, MHOXXECTBA HATYpPaJbHBIX, IIEJIbIX,
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paLMOHATBHBIX, JACUCTBUTEIBHBIX 4YHCEN; YMEHHME HCIOJb30BaTh IPU3HAKU JEITUMOCTH,
HauMEHBIIUKA OOIIMH JenuTenb M HauMeHbllee oOliee KpaTHoe, anroput™ EBkinuaa npu
pELIeHUH 3aj1ay; 3HAKOMCTBO € Pa3JIMYHbIMU O3ULIMOHHBIMU CUCTEMaMH CUUCIICHUS;

20) ymeHue cBOOOIHO ONEPUPOBATH MOHATHAMU: CTETICHB C IIEIBIM MTOKa3aTeIeM, KOPEHb
HaTypaJbHON CTENEHM, CTENEHb C PALMOHAIBHBIM I10Ka3aTelleM, CTENEeHb C JeHCTBUTEIbHBIM
(BemIecTBEHHBIM) ITOKAa3aTeNeM, JOrapugM 4ucia, CHHYC, KOCHHYC W TaHT'€HC IPOHU3BOJIHHOTO
LV (WER

21) yMmeHue onepupoBaTh MOHATUSMU: TOXKIECTBO, TOXKJIECTBEHHOE INpeoOpa3oBaHUE,
ypaBHEHHE, HEpaBEHCTBO, CHCT€Ma YypaBHEHMH W HEPaBEHCTB, PAaBHOCUJIBHOCTb YpaBHEHHIA,
HEPAaBEHCTB M CHCTEM, palMOHaJbHbIe, HpPpPALMOHAIIbHBIE, I10Ka3aTeJIbHbIE, CTEIEHHBIE,
JorapupmMHUEcKue, TPUrOHOMETPUUYECKUE YPAaBHEHUS, HEPABEHCTBA U CHCTEMbl; YMEHUE pellaTh
YpaBHEHHUS, HEPABEHCTBA M CUCTEMBI C MOMOILBIO Pa3IMYHBIX IPUEMOB; PEIaTh YPaBHEHMUS,
HEpaBEHCTBA M CUCTEMBI C TapaMETPOM; IIPUMEHSTh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBbI IS
pelIeHus MaTeMaTHYEeCKHX 3a/1a4 U 3a7a4 U3 Pa3InyHbIX 00JacTell HAyKu U pealbHOH JKU3HU;

22) ymeHue cBOOOJHO OMepupoBaTh MOHATUAMU: Tpaduk GyHKIUHU, oOpaTHas QyHKIMA,
KOMITO3UIUS (YHKIMH, JTUHEHHAas (QyHKIuUSA, KBaapaTHyHas (YHKLHWS, CTETEHHass (YHKIUS C
LEeNbIM IOKa3aTeJleM, TPUIOHOMETpUYecKHe (YHKIMM, OOpaTHble TPUTOHOMETPUYECKHE
GyHKIMM, TOKa3aTenbHas U Jorapupmuueckas GyHKINUU; YMEHHE CTPOUTH rpaduku (QyHKIHH,
BBITIOJHATH MPeoOpa3oBaHusi rpa@uKoB PYHKIIHIA,

23) yMeH#e UCTONb30BaTh rpaduku GYHKIHMHA JUIS U3YYEeHUS IPOIIECCOB M 3aBUCHMOCTEH
OpU PELICeHUU 337a4 M3 JPYTUX Y4eOHBIX IMPEIMETOB M M3 peabHOW KU3HM; BBIPAXKaTh
(dopMys1aMu 3aBUCUMOCTH MEX1y BEIMUNHAMU;

24) ymeHue cBOOOJHO ONEPUPOBATh MOHATUAMU: YETHOCTh (DYHKIMM, NEPUOJUYHOCTH
(GyHKINMM, OrpaHUYEHHOCTh (YHKIHMH, MOHOTOHHOCTh (YHKLUWH, O3KCTpeMyM (yHKIIHH,
HauOoJblllee M HauMEHblee 3HaueHUs (QYHKIUM Ha NPOMEXKYTKE; yMEHUE IPOBOAUTH
UCCIieIoBaHNE (DYHKITHH;

25) yMeHue HUCHOJIb30BaTh CBOMCTBA U rpaduku (YHKUMH Ui pelleHUs ypaBHEHMH,
HEpaBEHCTB M 3aJad C IapaMeTpaMM; M300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOYKECTBA
pelLIeHU ypaBHEHUH, HEPABEHCTB U UX CUCTEM;

26) yMEeHHE CBOOOHO ONIEPUPOBATH MOHATHUSIMU: MTOCIICIOBATEILHOCTD, apu(MeTHIECKAs
nporpeccusi, TIeOMeTpHuYecKas Iporpeccus, OECKOHEYHO YyObIBalollass TIeoMeTpHuYecKas
IIPOrpeccusi; yMEHHE 3a/1aBaTh MOCJIEI0BATEIbHOCTH, B TOM YMCJIE C IOMOIIbI PEKYPPEHTHBIX
dopmy;

27) yMeHHue ONepupoBaTh MOHIATUSMHU: HEMPEPHIBHOCTh (DYHKIMH, aCUMIITOTHI Tpaduka
(GyHKUMHU, TepBas U BTOpas MPOMU3BOJHAs (PYHKLUHU, r€OMETpUYECKHH U (pu3nyeckuil cMmbici
IIPOM3BOJHON, NEpBOOOpa3Has, ONPEICNICHHbI MHTErpaig; YMEHHE HaXOIUTb ACHMIITOTHI
rpadpuka (QyHKIUH; YMEHUE BBIUYUCIATH MPOU3BOJHBIE CYMMBbI, MPOM3BEIEHUS, YACTHOIO H
KOMITO3UIINH (DYHKIIMA, HAXOIUTh YpaBHEHHE KacaTeIbHOU K TpaguKy (QyHKIIHH;

28) yMeHHEe UCII0JIb30BaTh IPOU3BOAHYIO Ul UCCIIEAOBAaHUS GYHKUMHN, A1 HAXOXKICHUS
HAWIy4llero peuieHusl B IPUKIaJHbIX, B TOM YHCIIE COLUAIbHO-3KOHOMUYECKUX U (PU3NUECKUX
3ajaydax, Ui ONpPENETeHUss CKOPOCTU U YCKOPEHHS; HaXOOUTh IJIOUIagud M 00beMbl (uryp c
IOMOUIbI0 MHTErpajia; MPUBOAUTH IMPUMEPHl MAaTEMATHUYECKOI'O MOJEIMPOBAHUS C IMOMOLIBIO
muddepeHIaTbHBIX YPaBHEHHI;

29) ymeHue ONEpUPOBATH TMOHATHUAMH: KOMIUIEKCHOE YHCIO, COIPSIKEHHBIE
KOMILJIEKCHBIE YMCJIa, MOAYJIb U apryMEHT KOMIUIEKCHOIO 4Mcia, opMa 3alucu KOMITJIEKCHBIX
yhcesnl (reoMeTpuyeckas, TPUTOHOMETpHUYecKas M aireOpauyeckas); yMeTb IPOU3BOJIUTH
apupMeTHUecKue ACUCTBUS C KOMIUIEKCHBIMU YHUCIIAMH; IPUBOAUTH MPUMEPHI HCIOJIb30BAHUS
KOMIUIEKCHBIX YHUCEIL;

30 ymeHue cBOOOJHO ONEpUPOBaTh HMOHATHAMM: CpeiHee apudmMeTHueckoe, MeIuaHa,
HauOoJblllee U HAUMEHbIIEE 3HAYEHUS, pa3Max, JUCHEPCUs, CTaHJAPTHOE OTKJIIOHEHHE s
OIMCaHMsI YMCIIOBBIX JIaHHBIX; YMEHHE MCCIIEOBAaTh CTaTUCTUYECKHE AAHHBIE, B TOM YHCIE C
IPUMEHEHHEM TIpaUuecKuXx METOJOB U JJIEKTPOHHBIX CPEACTB; IpadUuecKu HCCIel0BaTh
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COBMECTHBIE HAa0JIIOJICHHS C TIOMOLIBIO 1MarpaMM pacCceuBaHMsI U JIMHEHHON perpeccuu;

31) yMeHHe HAXOAUTh BEPOSITHOCTH COOBITUH C MCIIOJIb30BAaHHEM I'Ppa)UIeCKUX METOJIOB;
OPUMEHATh Ui pelIeHus 3a1a4 (OpMyJIbl CIOKEHUS U YMHOXKEHHsI BEPOSATHOCTEH, dopmyity
NOJTHOM BeposiTHOCTH, (opmyiny bepHymn, komMOuMHaTOpHBIE (AaKTBI U (HOPMYIIBI; OICHHBATH
BEPOSITHOCTH pealibHBbIX COOBITHI; yMEHHE ONEepUpOBATh HMOHATUSAMM: ClydailHas BeJIMYUHA,
pacmpenelieHne BEpOATHOCTEH, MaTeMaTHMYeCKOe OXHUAAHWE, JAUCIEPCUs M CTaHAapTHOE
OTKJIOHEHHUE CIy4alHO! BeNW4MHBbI, (QYHKIUM paclpeieleHus U IUIOTHOCTH PaBHOMEPHOIO,
MIO0KAa3aTeNbHOIO0 U HOPMAaJIbHOTO PacHpe/leIeHU; YMEHUE UCIOJb30BaTh CBOMCTBA M3YyUEHHBIX
pacripeniesieHuil U1l pelieHus 3a/1a4; 3HaKOMCTBO C MOHATUSAMU: 3aKOH OOJIbIINX YUCEII, METO/IbI
BBIOOPOYHBIX UCCIICAOBAHUH; YMEHHE TPUBOAUTH IPUMEPHI MPOSBICHHUS 3aKOHA OOJIBIINX YUCEIT
B IIPUPOJHBIX M OOLIECTBEHHBIX SBJICHUSIX;

32) ymeHue CBOOOJHO ONEPUPOBATH TOHATHSAMH: TOYKa, TpsiMas, IIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKMH Yroj, JBYI'paHHBIA Yroy, TpeXrpaHHbIA Yroi,
nepeceKalolIyecs, napauiebHble UM CKPELIMBAIOLIMECS MpsMble, MNapajule]bHOCTh U
HEePHEHIUKYJIAPHOCT MPSAMBIX U IJIOCKOCTEH, Yroi MEXIy MNPsMBIMHU, YIOJ MEXIY NpsMON U
IJIOCKOCTBIO, YTOJI MEXK/Y IJIOCKOCTSMU; YMEHHUE UCII0JIb30BATh MIPH PELICHUH 3a]1a4 U3yUCHHbIE
(baxThl ¥ TEOPEMBI IIJITAHUMETPUH; YMEHHUE OLIEHUBATh Pa3Mepbl OOBEKTOB B OKPYKAIOIEM MHPE;
YMEHHE OIEepUPOBATh NOHATHSAMH: MHOTOTPAaHHHK, CEUYE€HHE MHOTOTPAaHHHKA, MPaBUIbHBINA
MHOT'OI'paHHMK, [IpU3Ma, TUpaMuaa, GUrypa U MOBEpXHOCTb BpAlLEHUS, LIMIIMHAP, KOHYC, 1Iap,
cdepa, pa3BepTKa IMOBEPXHOCTH, CEUYEHMsS] KOHyca M LWIMHIApA, MapajljielIbHbIe OCU WU
OCHOBAHHIO, CEYEHHE lIapa, IUIOCKOCTb, Kacaromasics cdepsl, HUIMHIPA, KOHycCa,; yMEHHE
CTPOHUTH CEYEHHWE MHOTOTpaHHHWKA, H300paXaTb MHOTOTPAHHUKH, (UTYPBl U TOBEPXHOCTHU
BpALIEHUs, UX CEYEHMs, B TOM YHUCIIE C [TOMOIIBIO JIEKTPOHHBIX CPEICTB; YMEHHE NPUMEHAThH
CBOWCTBA TEOMETPHUYECKUX (PUTYP, CAMOCTOSATEIEHO (POPMYIMPOBAThH OINPEICIICHUS U3ydaeMbIX
¢buryp, BbIIBUTaTh TMIIOTE3bI O CBOMCTBAX M MPU3HAKAX '€OMETpUUYECKHX (hUryp, 000CHOBBIBATh
WIN OTPOBEPraTh MX; YMEHHE MPOBOAMTH KJIACCH(PHUKAINIO (UTYp MO pa3IMYHBIM MPH3HAKAM,
BBINOJIHATH HEOOXOAUMBIE JIOMOJHUTEIbHbIE TIOCTPOCHHUS;

33) ymenue cBOOOIHO ONEPHPOBATH MOHATHAMHU: TUIOMAAb (UTYpPBI, 00bEeM (QUTYPHI,
BEJIMYMHA YTJIa, PACCTOSHUE OT TOUKH JI0 IIJIOCKOCTH, PACCTOSTHUE MEXy NMPSIMBIMH, PACCTOSIHUE
MEXIY IUIOCKOCTSIMH, IUIOIAAb C(Ephl, TUIOMAAh MOBEPXHOCTH MHPAMHUJIBI, TPU3MBI, KOHYCA,
WIMHApa, 00beM Ky0a, IPSMOYTOJIbHOTO Mapajulesienunesa, NUpaMuibl, IPU3Mbl, LHIUHIPA,
KOHYyCa, [IIapa; yMEHHE HaXOIUTh OTHOIIEHUE 00EMOB MOIO0HBIX (hUTyYD;

34) ymenue cBOOOJHO ONEpUPOBATH MOHATHAMM: JIBUKEHHE, NapajlielbHbI MEepeHoc,
CUMMETpPHS Ha TIOCKOCTH M B IPOCTPAHCTBE, MOBOPOT, MPeodpa3zoBaHue Moa00us, moJ00HbIe
¢Gurypel; yMeHue pacro3HaBaTb paBHble U NOAOOHbIE (UIYpbl, B TOM YHCIE B IPUPOJE,
UCKYCCTBE, apXHUTEKType; YMEHHE WHCIOIb30BaTh T'€OMETPUYECKHE OTHOILICHUS, HAXOAWUTh
reOMEeTpUYECKUEe BEIMYMHBI (JJIMHA, Yroj, IUIOoIab, 00beM) IpU pEeILIeHUH 3a/ad U3 JPyrux
y4eOHBIX TPEAMETOB U U3 PEATbHON KHU3HH;

35) ymenue cBOOOJHO ONEPUPOBATH MOHATUAMU: MPSMOYTOJbHAsl CUCTEMa KOOPIUHAT,
BEKTOp, KOOPIMHATHI TOYKH, KOOPJMHATHI BEKTOPa, CyMMa BEKTOPOB, IIPOU3BE/ICHIE BEKTOPA HA
YHCIIO, PA3JIOKEHUE BEKTOpa Mo 0a3ucy, CKalsipHOE NMPOM3BEIEHUE, BEKTOPHOE MPOU3BE/ICHHE,
yroll MEXAy BEKTOpaMH; YMEHHE HCIOJb30BaTh BEKTOPHBIA M KOOPAWHATHBIM METOJ JUIS
pelIeHusT TeOMEeTpPUYEeCKMX 3a7ad M 3ajad JAPYruxX Yy4eOHbIX IPEeIMETOB; OIEepUpPOBaTh
HNOHATUAMM: MaTpuma 2 X 2 u 3 X 3, ompelnenuTenb MaTpullbl, F€OMETPUUECKUNA CMBICI
OTIpEe/IeIIUTES;

36) ymeHue MOJEIMPOBATh pPEaJbHbIE CUTYaIlMd Ha SI3bIKE MAaTeMaTHUKU; COCTaBIIATH
BBIPQ)KEHUS, YPABHEHHUs, HEPAaBEHCTBA M MX CHCTEMBI II0 YCJIOBHIO 3a/1a4M, MHCCIIEO0BATh
IIOCTPOEHHBIE MOJENIN C UCIOJb30BaHUEM ammapaTa ajreOpbl, HHTEPIPETUPOBATh MOTYyYEHHBIN
pe3yibTaT; CTPOUTh MaTeMaTHUECKUE MOJIEIH € TIOMOIbI0 T€OMETPUUYECKUX OHATUH U BEJINYMH,
pemaTh CBSI3aHHBIE C HUMHU IPAKTHYECKUE 3a7adyd; COCTABIATH BEPOSTHOCTHYIO MOJIENb H
UHTEPIPETUPOBATh IOJIyYEHHBIH pe3yibTaT; pelaTh HNPUKIAAHbIE 3a7ayd  CPEeICTBAMU
MaTeMaTHYECKOTO aHajdn3a, B TOM YHCJIE COLUAIBHO-)KOHOMHYECKOTO U  (hU3UYECKOTO
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XapakrTepa;

37) yMeHue BBIOMpATh MOAXOIANIMN METOJ [UIsi pEeUIeHUs 3aJladyd; MOHMMaHHUE
3HAYUMOCTH MAaT€MaTUKH B W3YYCHHH NPUPOJHBIX U OOIIECTBEHHBIX IMPOILIECCOB U SIBICHUU;
YMEHHUE pacliO3HaBaTh MPOSBICHUE 3aKOHOB MaTeMaTHKU B HCKYCCTBE, YMEHUE MPHUBOJIUTH
pUMEPhl MATEMATHUECKUX OTKPBITHI POCCUNCKOI U MUPOBOW MaTeMaTHYECKOI HAYKH.

3. COAEPXXAHHME YYEBHOI'O HPEIMETA OVYIIIL.03 MATEMATHUKA
(YI'IYBJIEHHBIN YPOBEHD)

1. Ywuciaa u BbIYUCIEHUS

Panmonanshbie uncna. OOBIKHOBEHHBIC U IECATUYHBIE IPOOU, TPOIICHTHI, OECKOHEUHbIS
nepuojudeckue 1poou. Ilpumenenne npodei u NpoLUeHTOB I PELIeHUs IPUKIaIHbIX 3a/1a4 U3
pa3IM4YHBIX OTpaciiel 3HaHUM U pEaJIbHOM JKU3HMU.

JleicTBUTENbHBIE yucia. PanmonanpHele U UPpalMOHAJIBHBIE  YHUCIIA.
Apudmernueckue onepanum ¢ AUCTBUTEIbHBIMU YMcIaMu. Moyib J€HCTBUTEIBHOTO YKCIa U
ero cBoiictBa. [IpnbnmkEHHBIC BRIYUCICHUS, TIPABUIIA OKPYTIICHHUS, IPUKUIKA U OLIEHKA
pe3yJibTaTa BEIYMCICHUM.

Crenenb ¢ nenbmM nokaszateneM. bunom Herorona. Mcnonb3oBanue noaxonsuieit popmel
3aIIUCH IEUCTBUTENBHBIX YUCEII JUIsl pELICHUS ITPAKTUYECKUX 3a/1a4 U IIPEICTABIICHUS IaHHBIX.

Apudmerniecknil KOpeHb HaTYpaJbHOW CTEIIEHH U eT0 CBOMCTBA.

Crenenp ¢ palMOHaJIbHBIM II0OKA3aTeleM U €€ CBONCTBA, CTENEHb C JCHCTBUTEIbHBIM
IIOKa3aTEJIEM.

Jlorapudm uucna. Colicta jorapudma. JlecaTuuHble U HaTypalbHbIE JOrapu(pMBbl.

CuHyc, KOCHHYC, TAaHI'€HC, KOTAHI'€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC U
APKTaHI€HC YHUCIOBOTO apryMEHTA.

2. YpaBHeHUS] M HEPABEHCTBA

ToxknmecTBa U TOXKIIECTBEHHBIE ITPe0Opa3oBaHus. Y paBHEHNE, KOPDEHb YPaBHEHHUS.

PaBHOCWIIBHBIE ypaBHEHUS U YpaBHEHM-ClIeACTBUs. HepaBeHCTBO, penienue
HEPaBEHCTBA.

OCHOBHbBIE METO/IbI pEILIEHHs LIENbIX U IPOOHO-pAllMOHANIbHBIX YPAaBHEHUI U HEPAaBEHCTB.

MHorouseHsl OT OTHOHM IEpEMEHHOM. J[eJIeHre MHOTOWIEHa HA MHOTOWIEH C OCTaTKOM.

Teopema be3y. MHOTOUIEHBI € HENBIMA KO3 PHUIIHEHTAMH.

Teopema Buera.

[TpeoOpa3oBaHus YNCIOBBIX BRIPAKCHHIA, COACPIKAIINX CTEIEHH U KOPHHU.

Wppanmonanbubie ypaBHeHNUs. OCHOBHBIE METO/Ibl PELLICHUS UPPALIMOHATIBHBIX
YPaBHEHUH.

[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PELICHUSI I0KA3aTEIbHBIX YPaBHEHUI.

IIpeoOpa3oBaHue BbIpaXEHUH, COAEPIKAIMX JIOTapU(MBIL.

Jlorapudpmuueckue ypaBHeHUs. OCHOBHBIE METOBI PEIIEHUS JIOrapu(PMUIECKUX
YpaBHEHUHU.

OcHoBHBIE TpUTOHOMETpUYECKHE Popmybl. [IpeoOpazoBaHne TPUTOHOMETPUIECKUAX
BBIPAKECHM. PellleHne TpUroHoMeTpU4EeCKUX YPaBHEHHM.

Pemenne cucreM nuHENHBIX ypaBHEHUH. MaTpuiia CUCTEMBI IMHEHHBIX YPABHEHUH.

Onpenenurens MaTpUIbl 2X2, €ro TEOMETPUUYECKUIN CMBICI U CBOMCTBA, BHIYUCIECHUE €TO
3HA4YCHMs, IPUMEHEHHE OIIPEACIIUTENS JUIsl PELICHUSI CUCTEMBI JIMHEWHBIX YpaBHEHM. Pelienne
IIPUKJIAJHBIX 3a7a4 C IIOMOILBIO CUCTEMBI IMHEMHBIX ypaBHEHUN. McciienoBaHe NOCTPOCHHON
MOJIEJIH € IOMOLIBIO MaTPULL U ONPENETUTEIIEH.
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ITocTpoeHne MaTEMaTUYECKUX MOJENIEH PEAIbHOM CUTYallMK ¢ IOMOILIbIO YPaBHEHUH U
HepaBeHCTB. [IpuMeHeHne ypaBHEHU M HEPABEHCTB K PELIEHUIO0 MaTEMaTUYECKUX 3a1a4d U
3a[a4 U3 pa3IMIHBIX 00JacTell HAYKU M peallbHOU JKHU3HH.

3. ®Oynkuum u rpaguku

@Oyukius, crnocoObl 3amanus (pyHknun. B3ammbao obpartable ¢yHkmmu. Kommosuius
¢ynkuuii. ['paduk pyHkumun. DnemMeHTapHble Mpeodpa3zoBaHus rpapuKoB QyHKITHA.

OO6nacth onpeseneHus U MHOXKeCTBO 3HaueHui ¢pynkuuu. Hynu @ynkuun. [IpomexyTku
3HaKonocTosHcTBa. UETHple M Heu€THble QyHKuuU. Ilepumonnueckue ¢ynkuuu. ITpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcUMyMbl 1 MUHUMYMBbl QyHKUuU. HaunOosnbliee 1 HauMeHblIee
3Ha4eHUs QYHKIMU Ha IPOMEXYTKE.

Jlunelinas, kBagpaTu4Has U JpoOHO-TMHENHHas QyHKIMH. DJIeMEeHTapHOe UCCiel0BaHue
U TIOCTPOEHUE UX rpauKoB.

Crenennas GyHKIHS ¢ HATYpaJIbHBIM U IEJIbIM MOKa3aTeneM. E€ cBolicTBa u rpaduk.

CpoiictBa u TpapuK KOpPHS N-OM CTENEeHH KaKk (YHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHBIM I10Ka3aTeJIEM.

IToka3zarenbHas U jorapugmuueckas GyHKLIUHU, UX CBOICTBA U rpaduku. Mcnoab3oBaHue
rpaduKoB PyHKIUH U1 peleHns ypaBHEHUH.

Tpuronomerpuueckass OKpY)KHOCTb, ONpEIEICHUE TPUTOHOMETPUUECKUX (QYHKLUH
YHUCJIOBOI'O apryMEHTA.

@OyHKIIMOHANBHBIE 3aBUCHMOCTH B pEAJbHBIX THIpoleccax H sBiIeHUsX. ['paduxu
pEaTbHBIX 3aBUCUMOCTEM.

4. Havasa MaTeMaTH4eCKOI0 aHAJIN3a

ITocnenoBarenpHOCTH, Croco0bl 3a/laHus II0CJIEI0BATEIbHOCTEN. Meton
MaTEeMaTUYECKON MHIYKIUMU. MOHOTOHHBIE M OTpPaHMUYEHHBIE IOCIENOBaTENbHOCTH. McTopus
BO3HMKHOBEHUS MaTeMaTUYECKOI'0 aHAJIM3a KaK aHajau3a OECKOHEYHO MaJIbIX.

Apudmernueckass U reoMeTpuyeckas Iporpeccud. beckoHeuHo — yObIBaromas
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO YOBIBAIOLIEH I'e€OMETPHUECKON HPOrpeccuu.
JIMHEWHBIN M HOKCHOHEHUHMAIbHBIM pocT. Yucino e. dDopMmyna CIOXKHBIX MPOLIEHTOB.
Hcnonb3oBanue nporpeccuu s pelieHts peasibHbIX 3a/1a4 PUKJIAJHOI0 XapakTepa.

HenpepeiBHble (QyHKIMEM W HUX cBoicTBa. TOUYkM pa3pbiBa. ACHUMNTOTH T'padUKOB
¢yukuil. CBoiicTBa (yHKIUI HENpEephIBHBIX Ha OTpe3ke. MeTos HMHTEpBaJIOB ISl PELICHUS
HepaBeHCTB. [IpuMeHeHne CBONCTB HENTPEPBIBHBIX (QYHKLUH JUIsl peleHus 3a1au.

IlepBass u Bropas mnpousBoAHble ¢GyHKIMU. OrnpeneneHue, TIeOMETPUUECKUN U
(bu3nueckuil CMbICI MPOU3BOJHON. Y paBHEHUE KacaTeIbHOM K rpaduKy QyHKIUH.

ITpou3zBosHbIe 3n1eMeHTapHbIX (GyHKIMNA. [Ipon3BogHAsE CyMMBI, IPOU3BEICHUS, YACTHOTO
Y KOMIIO3ULIMU QYHKIUH.

5. MHoxecTBa M JIOTHKA

MHOXecTBO, onepaluy HajJ MHOKECTBAaMH M MX cBOMcTBa. [luarpammsl Ditiepa— Benna.

[IpumeHeHne TEOPETHUKO-MHOXKECTBEHHOTO — ammapara JUlsi ONUCAaHHUsS — peayIbHbIX
IPOIIECCOB U SIBJICHUH, IIPH PEIICHUH 3aJ[a4d U3 IPYTUX YI€OHBIX TPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO  MaTeMaTH4YEeCKOr0  OOBEKTa,  CIIEACTBHE,
JI0Ka3aTeNIbCTBO, PABHOCUIIBHBIE YPABHEHMSL.

Hatypanbuble u nensle uucna. IIpuMeHeHHe NpPU3HAKOB ACIMMOCTH LENbIX YHUCE,
HauOonbmui oomuit nenurens (nanee — HOJ) nu Haumenbiee oduiee kpatHoe (nainee — HOK),
OCTaTKOB 10 MOAYJIIO, airopuT™Ma EBKIInaa 1715 perieHus 3a1a4 B LeJIbIX YHuciax.
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KommnekcHble uyMcna. Anrebpanueckass W TpUrOHOMeTpuYeckas (opmbl 3amucu
KOMILIEKCHOT'O 4yHcia. Apu(MeTndyeckrue onepanun ¢ KOMIUIEKCHBIMU dnciaMu. M3o0paxenue
KOMIUIEKCHBIX YMCEJ HA KOOpAMHATHOU utockocTh. opmyna Myaspa.

KopHu n-oii creneHn u3 KOMIUIEKCHOTO 4ducia. [I[puMeHeHre KOMIUIEKCHBIX YMCeN UL
pemeHust GU3MIECKNX U TEOMETPUIECKHX 3a/1a4.

6. YpaBHeHUSI M HepaBeHCTBA

CucremMa M COBOKYIIHOCTb YPaBHEHMH M HEPaBEHCTB. PaBHOCWIIBHBIE CHUCTEMBI U
CUCTEMBI-CIIEACTBYs. PaBHOCUIIbHBIE HEPABEHCTBA.

O10op KOpHEH TPUIOHOMETPUUYECKUX YPABHEHUH C IOMOIIbIO TPUTOHOMETPUYECKOM
OKpPY>KHOCTH. Pellienne TpuroHoMeTpu4eCcKuX HEPABEHCTB.

OCHOBHbBIE METO/Ibl PELLICHHsI TOKa3aTeIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OCHOBHBIE METObI PELLIEHUS] UPPALIIOHATIbHBIX HEPABEHCTB.

OcHOBHbIE ~ METOJBl  pEIIEHUS CUCTEM M  COBOKYIHOCTEH  PallMOHAIbHBIX,
UPPALMOHATIbHBIX, I0KA3aTEIbHBIX U JIOTAPU(PMUUYECKUX YPAaBHEHUH.

VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMHU.

IIpumeHeHne ypaBHEHUI, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTeMaTHYECKUX 3a7ad U
3aJa4 W3 Ppa3IMuYHBIX OOJIacTe HayKM U pealbHON >KU3HM, HHTEpHpeTalus I0Jy4yeHHBIX
pE3yJIbTaTOB.

7. ®yHKUUHM U rpapuku

I'padux xommosumu Qynkiuii. ['eomerprueckne o0pas3bl ypaBHEHUH M HEPaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpuieckre GyHKINHU, UX CBOMCTBA U rpaUKH.

I'papuueckue MeTOIbl pelIeHUS ypaBHEHMM M HepaBeHCTB. I'paduueckue MeTOAbI
peleHus 3a1a4 ¢ napaMeTpamH.

Hcnonb3oBanue rpadukoB (QyHKIMA A8 HUCCIENOBAaHUS IMPOLECCOB U 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIIEHUH 3a]1a4 U3 APYIHX Y4eOHBIX MPEIMETOB U peallbHOM KU3HH.

8. Hauvasa MmaTeMaTH4eCKOro aHajmn3a

[TpumeHeHne TPOU3BOTHON K UCCIIEIOBAHUIO (DYHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBEI.

Haxoxxnenne HamOONBIIET0 W HAMMEHBLIETO 3HAYCHWH HENpEephIBHOH (YHKIHMKA Ha
OTpE3KE.

[IpuMeHeHne TPOU3BOAHOW ISl HAXOXKIACHUS HAWIY4lIerO PELIEHUs B IPUKIAJHBIX
3ajadax, A OIpEeNeNIeHUs] CKOPOCTH U YCKOpPEHHUs Ipoliecca, 3aJaHHOTO (GopMysiol wuiu
rpaguKoOM.

IlepBooOpa3Has, OCHOBHOE CBOMCTBO NepBooOpa3HbIX. IlepBooOpa3Hble 3E€MEHTapHbIX
¢bynkuuit. [IpaBuia Hax0X1eHUS IEPBOOOPA3HBIX.

Nuterpai. ['eomeTprueckuil CMbICI MHTETpaia. BerauciieHne onpenei€HHoro nHTerpaia
1o popmyne Horotona—JleliGHuma.

[Ipumenenue uHTErpana JUisi HAXOXAECHUs Iulomiaied IUIOCKUX (Guryp u o0bEMOB
F€OMETPUYECKUX TEII.

[Tpumeps! pemennii qudQepeHnranbHbIX ypaBHEHHH. MaTeMaTH4ecKoe MOACTUPOBAHNE
peabHBIX IPOLIECCOB C MOMOILBIO AU(PepeHINaNbHBIX YPAaBHEHUH.

9. IIpsiMble H IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE IOHATHA cTepeoMeTpur. Touka, mpsmasi, INIOCKOCTb, TPocTpaHcTBO. IlonaTne

00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.
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B3anMHoe pacnonokeHre npsiMbIX B MPOCTPAHCTBE: MEPECEKAOLIUECS, apalIeIbHbIE 1
cKkpeluBaromuecs npsamele. [Ipuznaku ckpemuBaromuxcs npsameix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IMAPAJUICIIBbHBIE IPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX
IPSAMBIX, IAPALIEIBHOCTh MNPAMOM M IUIOcKOoCcTH. [lapamuienbHOE W LEHTpAJIbHOE
POEKTHPOBaHUE, n3o0paxkeHue puryp. OCHOBHBIE CBOMCTBA MapalICIBHOTO MPOSKTUPOBAHHMSL.
N3obpakenue ¢puryp B napauienbHON NPOSKIUH. YTIIBI C COHANPABICHHBIMI CTOPOHAMH, YTOJ
MEXAYy NpSMbIMU B MPOCTpaHcTBE. llapainenbHOCTh MIOCKOCTEN: NapajuieibHble IIOCKOCTH,
CBOICTBa MapajuielbHbIX II0ocKocTel. [IpocTeiimue mpocTpaHcTBeHHbIE (UTYPBI HA MJIOCKOCTH:
TeTpa’ap, NapajuIeNIeuIe], IOCTPOCHUE CEYEHU .

[lepnenuKynsipHOCTh MNPSMOM W  IUIOCKOCTHU: MEPHEHAUKYISPHBbIE MpsIMbIE B
MPOCTPAHCTBE, NPsIMbIE MApAUIEIbHbIE M MEPHEHAUKYISPHbIE K IJIOCKOCTH, IPU3HAK
NEPIEHAUKYISAPHOCTH NPSAMOU U INIOCKOCTH, TEOPEMA O IIPSAMOM NEPHEHANKYIISIPHON IIIIOCKOCTH.
OproroHanbHoe npoekTupoBaHue. llepneHaAuKyIsip W HAKJIOHHBIE: PacCTOSHUE OT TOYKU J10
IUIOCKOCTH, PACCTOSHUE OT MPSIMOM 1O TUIOCKOCTH, NPOEKIHS (UTYpbl Ha IJIOCKOCTb.
[lepneHauKyISIPHOCTD TUIOCKOCTEW: MPU3HAK MEPIEHAUKYISIPHOCTU ABYX IuiockocTel. Teopema
0 TPEX MEePIEeHIUKYISApax.

VYribel B NPOCTPAHCTBE: YroJl MEXIYy HpsIMOM M IUIOCKOCTBIO, JABYIPaHHBIM yrod,
JIMHENHBIN YroJyl IBYrpaHHOro yria. TpéxrpaHHblil U MHOrorpaHHsie yriibl. CBOMCTBa IJIOCKUX
YIJI0B MHOrorpaHHoro yria. CBOWCTBa IUIOCKMX M JIBYI'PAHHBIX YIJIOB TPEXTPAHHOTO YIJIA.
TeopeMbl KOCHHYCOB M CUHYCOB ISl TPEXTPAHHOIO yTJIa.

10. MHoOrOrpaHHUKH

Bunbl MHOTOrpaHHMKOB, pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yrosibHas mnpusma,
npsiMasi U HaKJIOHHAS IPU3MBbI, OOKOBasl U MOJIHASL TOBEPXHOCTh IPU3MBI.

[Tapannenenunen, npsAMOYroJibHbIN Mapaiesaenumen u ero cBoiicta. Kparuaiimme nytu
Ha MOBEPXHOCTU MHOTorpaHHuka. Teopema Jiinepa. [IpoctpanctBennas teopema Iludaropa.
[Tupamuna: n-yronbpHas mUpaMuja, MpaBuibHas U yceu€HHas nupamuisl. CBoiicTBa pédep u
OOKOBBIX IpaHel MpaBUIbHON nupamMuabl. [IpaBuibHbIE MHOTOTPAHHUKH: TIPABUIIbHAS MIPU3Ma U
IpaBWIbHAs NUpPaMUJa, MpaBUIbHAS TPEYrojbHas NMHUpaMuAa W IPaBWIBHBIM TeTpasap, KyoO.
[Ipencrasnenue o NpaBUIBHBIX MHOTOTPAHHUKAX: OKTA3P, JOAECKAdAP U UKOCABP.

Brruuncienue 31eMeHTOB MHOTOTPAaHHHUKOB: p&Opa, nuaronanu, yrisl. [Inomans 6okoBoi
IIOBEPXHOCTH M IIOJIHOM IIOBEPXHOCTH MPSMOM NIPU3MBI, IUIOLIAJb OCHOBAaHMM, Teopema o
OOKOBOH MOBEPXHOCTH NpsAMON mpu3Mbl. [lnomans OGOKOBOIl MOBEPXHOCTH M MOBEPXHOCTHU
MPaBUIILHOM MUPAMUJIBI, TEOPEMA O IUIOIIAIA YCEUEHHOU MUPAMU/IBI.

CuMMeTpust B NPOCTPAHCTBE. DJIEMEHTbl CUMMETPUM IPaBUWIBHBIX MHOI'OTPAHHUKOB.
CummeTpusi B NpaBUIBHOM MHOTOTPaHHUKE: CHMMETpHUs NapajUielenunena, CUMMETpUs
IIPaBUJIBHBIX IIPU3M, CHMMETPUS IPABUIILHON TUPAMUBI.

11. BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

[IonsATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOp, [UIMHA HEHYJIEBOIO BEKTOpA,
BEKTOpbl KOJUIMHEApHbIC, COHAIIPABICHHBIE W IIPOTHUBOIIOJIOKHO HAMPABICHHBIE BEKTOPBI.
PaBenctBo BekTOpOB. JIEMCTBHS C BEKTOPAMH: CJIOKEHUE W BBIUUTAHUE BEKTOPOB, CyMMa
HECKOJIbKMX BEKTOpPOB, YMHOXEHUE BEKTOpa Ha 4ucio. CBONCTBA CIOKEHUS BEKTOPOB.
CBoiicTBa yMHOXXEHHUsI BEKTOpa Ha uucio. [loHstue kommutanapubele BekTopbl. [lpu3Hak
KOMILIAHAPHOCTH TPEX BeKTOPOB. IIpaBmio napamnenenunena. Teopema o pazinoXeHUH BEKTOpa
10 TPEM HEKOMIUIAHAPHBIM BeKkTOpaM. [IpsMoyronpHas cucreMa KOOPAMHAT B IIPOCTPAHCTBE.
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Koopaunatel Bektopa. CBs3b MEXIy KOOpAUHATAMHM BEKTOpa U KOOPAMHATAMHU TOYEK. YTOI
Mex 1y BekTopamu. CKansipHOE POU3BEICHUE BEKTOPOB.
12. Tena BpameHus

[loHsaTHs: UMAMHIpPUYECKAas IOBEPXHOCTb, KOHHUYECKAas IOBEPXHOCTb, cgepuyeckas
MOBEPXHOCTh, OOpasyrolue noBepxHocTed. Tena BpalleHUs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, chepa, map. Bzaumnaoe pacrnonoxenne cdepsl U IIOCKOCTH, KacaTelbHas TIOCKOCTh K
chepe. U300paxkeHune Ten BpaleHUs Ha miIockocTu. Pa3pépTka unnunapa u konyca. CumMmmerpust
cthepsl 1 mapa.

O6béM. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME HPSIMOYTOJIBHOTO
napajuienenunena u cieactBus u3z He€. OObEM HpsIMON W HAKJIOHHOM MPU3MBI, HHIWHAPA,
nupaMubl U KoHyca. O0bEM 11apa U mapoBOTro CETMEHTA.

KomOuHanmu Ten BpamieHHs W MHOTOTPaHHHMKOB. llpu3Mma, BmHcaHHas B LWJIMHID,
onucaHHas okoiyio IwinHApa. Ilepeceuenune cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl mI0cKocThI0. [IoHsATHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO cepsl, cepsl, BOMCAaHHOW B
MHOTOTPaHHHK HJIU TEJIO BPAICHHUS.

[Tnomanpe MOBEpXHOCTU HUIMHAPA, KOHyca, miomanb chepol u e€ yacteil. [lomobue B
npoctpanctBe. OrHomieHne 00BEMOB, TMIIOIIANEH MOBEPXHOCTEH MOMOOHBIX  QUIYp.
[IpeoOpazoBanue momodbus, romorervs. PemieHue 3amad Ha IUIOCKOCTH C HCIOJB30BaHHUEM
CTEpEeOMETPUYECKUX METO/IOB.

[locTtpoeHne cedyeHWid MHOTOTPAHHMKOB U TeJl BpAlllEHUS: CEUEHUs IWINHIpPA
(mapamienbHO W TEPHEHAMKYJISAPHO OCH), CEYEHHUs KOHyca (MapauielbHO€ OCHOBAHHUIO U
IPOXOJIIEe Yepe3 BEpPLIMHY), CEUEHUs Il1apa, METOJAbl IIOCTPOEHHUS CEYEHMM: METOJ CJENOB,
METO]I BHYTPEHHETO MPOSKTUPOBAHUS, METO/I IIEPEHOCA CEKYIIEH TIIOCKOCTH.

13. BeKTOpBHI H KOOPAUHATHI B IPOCTPAHCTBE

BexTopsl B mpocTpanctBe. Onepanuu HajJ BeKTopamu. BeKTopHOE YMHOXKEHUE BEKTOPOB.

CpoiicTBa BekTOpHOrO yMHOXeHHs. [IpsiMoyronbHas cuctema KOOpAMHAT B
MIPOCTPAHCTBE.

Koopaunarsl BekTopa. Paznoxkenue BekTopa mo 6asucy. KoopauHAaTHO-BEKTOPHBIM
METO/]I IIPU PELLIEHUU T€OMETPUUECKUX 3a]1aU.

14. /IBnkeHns B IpOCTPaHCTBE

JBwkenust mpoctpancTBa. OroOpaxkeHus. J[BmwkeHus u paBeHCTBO (uryp. OOmme
CBOICTBa JABIM)KEHUH. BuIbl NBIKEHUN: MapajuleNbHBIA MEPEHOC, LEHTpadbHAs CUMMETpUS,
3epKalibHasi CHMMETpHsI, TOBOPOT BOKPYT npsimoid. [IpeoOpazoBanus nmogobus. [psamas u chepa
Ditnepa.
15. I'pad, cBsi3HbIi rpag, myTu B rpade:

Hukier 1 ienu. CteneHp (BaJICHTHOCTH) BepIIHHEL. [ padbl Ha mtockocTh. JlepeBbs.

CaydaiiHple SKCTIEPUMEHTHI (OTBITHI) U CIy4ailHbIEe COOBITHS. DIEMEHTapHbBIE COOBITHS
(ucxompl). BeposaTHOCTh cy4aiiHOTO COOBITHS. BIM30CTH YacTOTBI M BEPOSITHOCTH COOBITHH.
CrnyyaliHble ONBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU.

Onepanuu Ha COOBITHAMHE: TIEpeceueHre, 00beIMHEHUE, IPOTHBOIOJIOKHBIE COOBITHSI.

Huarpammsl Diinepa. @opmyina coKeHus: BEPOATHOCTEH.

YcnoBHas BEpOATHOCTh. Y MHOXKEHUE BEpOsATHOCTEN. J[epeBo ciyyaiiHOro SKCIiepuMEHTA.

®opmyna noiaHo# BepostHocTH. Dopmyra baiteca. HezaBucumbie coObITHS.
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bunapHblii  ciaydaliHpli  OmBIT (MCHBITAaHME), Yycmex U Heynada. HesaBucumble
ucnbITanus.Cepus HE3aBUCUMBIX UCHBITAaHUN 10 epBOro ycrexa. [lepectaHoBkM U (pakTopua.
UYucno coueranmii. Tpeyronpauk [lackans. @opmyna 6uaoma HeroToHa.

Cepust He3aBucuUMBIX ucnblTaHud  bepHymmu. CiyvailiHplii BbIOOp U3 KOHEYHOMU
COBOKYITHOCTH.

Crnyuaitnas BenuuuHa. Pacnpenenenue BeposiTHOCTeH. Jlmarpamma pacrpenesineHus.
Onepaunn Hax cioydyallHBIMM BenuuuMHamu. buHapHas ciywaiiHas BenuuuHa. [Ipumepsl
pacripeiesieHuil, B TOM 4HCIIe TeOMETPHUECKOe U OMHOMUAIIBHOE.

CoBMecTHOE pacnpeleNeHHe JByX CIy4alHbIX BenuuuH. HesaBucuMBble citydaiiHble
BEJIMYMHBI.

MaremaTHueckoe OXHJaHUE CiydailHOW BennuuHbl (pacnpeaenenus). [Ipumepst
NPUMEHEHHS MAaTeMaTU4YecKoro OKuJaHus (cTpaxoBaHue, Jjorepes). MaremaTuueckoe
OKUIaHue OMHAPHON CIy4aiiHOW BeMMYMHBI. MaTeMaTH4eCKOoe OXKUIAHWE CYMMBI CIyYaiHBIX
BEJIMYMH. MaTeMaTu4ecKoe 0’KUJaHue Fr€OMETPUUECKOI0 U OMHOMHUAIBHOTO paclpeieeHH.

Jucniepcuss M CTaHAAPTHOE OTKJIOHEHHWE CIIydyallHOH BeJIMYMHBI (pacHpenesieHus).
Hucnepcuss OMHapHOM ciydallHOW BelMMYMHBI. MaTeMaTH4ecKoe OXUIaHWE MPOM3BEIECHUS U
JUCIIEPCUsl CyMMBbI HE3aBUCUMBIX CIIy4alHBIX BEJIWYMH. Jlucnepcus u cTaHAapTHOE OTKIOHEHHE
OMHOMMAJBHOTO pachpeseneHus. Jlucnepcus M CTaHAAPTHOE OTKIOHEHHE T€OMETPUYECKOIo
pacnpezeseHusl.

HepasencrBo YeObiméBa. Teopema YebObiméBa. Teopema bepnynnu. 3akoH OousbLInx
yricen. BriOOpouHBId MeTOZ wHccienoBaHUN. BwiOopounsple xapaktepuctuku. OlneHUBaHHE
BEPOSITHOCTH COOBITHS 1O BEIOOPOYHBIM JaHHBIM. [IpoBepka MpOCTEUIINX TUIOTE3 C TOMOIIBIO
W3YyYEHHBIX paclpeaeIeHuN.

HenpepeiBable ciydaiinble BenuuuHbL. [IpuMepsl. @yHKIMS IUIOTHOCTH BEPOATHOCTH
pacnpezneneHus. PaBHOMEpHOE paclpeleleHHMe M €ro CBOMCTBA. 3aJaud, HNPUBOLAIIUE K
IIOKAa3aTeIbHOMY PpacHpeleeHUI0. 3aJaul, NPUBOLAIIME K HOPMAJIbHOMY paclpeiciCHUIO.
@DyHKIUS TJIOTHOCTH BEPOATHOCTH I10KA3aTENBbHOIO pachpesencHus, (YHKUHS IUIOTHOCTU
BEPOATHOCTH HOpMajibHOro pacnpezaeneHus. OyHKIMSA IUIOTHOCTH M CBOMCTBA HOPMAJIBHOIO
pacnpeneseHusl.

[locnenoBaTenbHOCTh OJUHOYHBIX HE3aBUCUMBIX COOBITHH. 3anadyu, MPUBOIALIME K
pacnpenenenuto [lyaccona.

KoBapuanuss nByx ciydaitneix BenuuyuH. KoadduiumeHT nuHeHHOW KOppemsiuu.
CoBmecTHbIE HaOMIOIEHUS BYX BeaMYuH. BeiOopouHsblil ko3¢ dunuent koppeasiuuu. Pasnuune
MEXIy JUHEWHON CBSI3bI0 U INPUYMHHO-CIEACTBEHHOM CBs3bl0. JIMHENHas perpeccusi, MeTox
HauMEHBIINX KBaJPaTOB.
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Buj yueOHoi1 paGoThI

4. OBBEM YYEBHOI'O ITIPEJMETA U BU/Ibl YYEEHOM PABOTHI

O0beM B yacax
O0bem yuyeOHOro nmpeamera 369
B TOM YHCIIC:

OCHOBHOE COJIep)KaHUE: 292
Ypok 186
[IpakTHUYECKKE 3aHATUS 106

[TpodeccroHambHO-OPHEHTUPOBAHHOE COJIEpIKaHKe (ComepIKaHne 20

NPUKJIAJHBIX MOIYJICH):
— VYpok 10
— IIpakTuueckue 3aHATUS 10
Koncynpranuu (mepe 3K3aMeHOM ) 2
CamocTosTenbHas paboTa (Bcero) 51
IIpomexyTouHas aTTecTanus B popme IK3aMeHa 4
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5. TEMATHYECKOE ILTAHUPOBAHUE YUYEFHOT'O ITIPEJMETA OVILII 03 MATEMATHUKA (YIJIYBJIEHHBI YPOBEHD)

Ne HaumenoBanme
2316108 1 TeM | O6bem Coaep:xkanue yueOHOro Matepuaja v ¢oOpMbl OPraHU3aluHu AesATeJbHOCTH
n/n p o0y4arommxcst OcHOBHbIE BU/IbI 1eSIT€IbHOCTH 00yYaI0IINXCS
y4eOHOro 4acoB
npeamera
Pa3nea 1. Anredpa
1.1 | Yucaau 24/8 | Ypok
BbIHC/ICHUSL. 1. Panmonansuele aucna. [IponeHTsI. OnepupoBaTh MOHATUAMH: PAlMOHATBLHOE YHCIO, OECKOHEYHAS
Harypansnsie u nensle uncna. OOBIKHOBEHHbIE U JECATHYHbBIC APOOH, | Teprogudeckas IpoOb, MPOICHTEI,
OeckoHeuHble epuoandeckue nqpoodu. [Ipumenenue apodei u
MIPOIICHTOB VIS PELICHUS IPUKIATHBIX 3aa4u U3 pa3IMYHBIX OTpaciel
3HAHUW U PEaTbHOU JKU3HU.
2. JelictBuTenbHble uucia. PanuoHanpHble W MppalMOHalbHbE uyucia. | MppauuonanbsHOe 5 JIECTBUTEIILHOE 4HUCJIO; MOZYJIb
ApupmeTndecKre onepanyy ¢ ACHCTBUTEIBHBIMU 4YHCIaMH. Moaynb | JEHCTBHTENBHOTO UHCIA; WCIOAB30BAaTh OSTH TOHATHS IIPH
JIEICTBUTENIBHOTO YHCIIA U €T0 CBOWCTBA. MIPOBEJCHUH PAacCyXICHUH M JOKa3aTelbCTB, IPUMEHATh OPOOH 1
IOPOLEHTHl Ui PEHICHUS MPUKIAJHBIX 33Ja4 U3 Pa3IHYHBIX
oTpaciel 3HaHWHA W peanbHOW >KU3HH. CBOOOTHO OMEpHUpPOBATH
MOHATHSAMH: pPalMOHAIBHOE YHCIIO, OECKOHEYHas IepuogudecKas
IpoOb,  NPOLEHTHI, HMPPALMOHAILHOE  YHCIIO, MHOXECTBa
parMoHaIbHBIX U JIeHCTBUTENBHBIX qrcen, MOJyJIb
JEUCTBUTEIILHOTO YHCIIA.
3. Apudmernueckuii KOpeHb HATYpaJIbHOM CTENIEHH U €r0 CBOWCTBA. ®dopMyIHpoBaTh, 3alKMCHIBATh B CHMBOJIMYECKOH (opMme H
HCTOJB30BaTh CBOMCTBA KOpPHA N-OH CTENEHH Ui
peoOpa30BaHMs BBIPAKECHHUH.
4. CreneHb ¢ palMoOHAJBHBIM M JCHCTBUTEIBHBIM IOKa3aTelsIMH. | POpMyNUpOBaTh  OINpEJeNieHHEe CTENeHH C  PalHOHAIBHBIM
CremneHs ¢ palMOHAJIbHBIM IIOKa3aTeJIeM H €€ CBOﬁCTBa, CTCIICHb C | rToKa3aTeiIEM. Bemonuste Hpeo6pa3oBaHHg YUCJIOBBIX
ACUCTBUTCIILHBIM IIOKa3aTEJIEM. BBIPKEHUI, COMEpKAIMX  CTENEHH  C  PalMOHAIBHBIM
MOKa3aTeNIeM.
5. Jlorapugwm gncna. CoiictBa norapudma. JaBatp ompeznencHue norapudma uncia. Mcmons3oBaTh CBOHCTBA
sorapuMoB IS TIPEOOpa30BaHUs JTOTaAPHU(PMUYCCKUX BRIPAIKCHUN.
6. JlecaTHYHBIE U HAaTypaJlbHbIE JTOTapU(MEI. JlaBaTh onpeneneHne JeCATHIHOTO U HaTypaJIbHOTO Jorapudma.
7. CuHyC, KOCHHYC, TAHT€HC, KOTAHT€HC YHCIOBOTO apryMEHTa. JlaBaTb ompeneneHus cuHyca, KOCHHyCa, TAaHM€HCA W KOTaHTEHCa
YHCIOBOTO apryMeHTa;
8. CuHyc, KOCUHYC, TAHT'€HC, KOTAaHT€HC YHCIIOBOTO apTyMEHTa. JlaBaTh ompeneneHus cuHyca, KOCHHycCa, TaHT€HCA U KOTaHTEHCa
YHCIOBOTO apryMeHTa;
9. ApKCHHYC, apKKOCHHYC U apKTaHI€HC YHCIOBOTO apryMeHTa. JlaBaTh onpeneneHus apKCHHyca, apKKOCHHYCa U apKTaHTeHCa
qHcia.
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10.

IIpodecconabHO OPHEHTHPOBAHHOE COCPIKAHNC:

KommnekcHple uncna. ApudmMeTndecknue onepanuy ¢ KOMITIEKCHBIMHU
yucinaMu. AnreOpandeckas W TPHTOHOMETpHYecKass (OpPMBI 3aIHCH
KOMIUIEKCHOTO YHCIIa.

OnepupoBaTh MOHATHUSAMH: KOMIUIEKCHOE YHCIO H
MHOXKECTBO  KOMIUIEKCHBIX  umces.  IIpeacTtaBisTe
KOMILTEKCHBIE qrcia B anredpanmyecKon u
TPUTOHOMETPHUIECKON dopme. BemonuaTte

apI/I(I)MCTI/I‘IeCKI/IC ornepanu ¢ HUMHU.

11.

W306paskeHre KOMIUIEKCHBIX 4YHCEJ Ha KOOPAMHATHOHM IUTOCKOCTH.
®dopmyna Myaspa. Kopau n-oif ctenenn U3 KOMIUIEKCHOTO YHCTA.

N306pakaTh KOMIUIEKCHBIE YHCIIa Ha KOOPJMHATHON IUIOCKOCTH.
[Mpumenste ¢Gopmyny MyaBpa W mHoIydyaTh NpENCTaBICHHE O
KOPHAX N-0if CTeNeH! U3 KOMIUIEKCHOTO YHCTIa.

12.

HpI/IMeHCHI/IC KOMIUICKCHBIX 4YHCCI I PCHICHUSA (I)I/ISI/I‘ICCKI/IX u
TCOMCTPUICCKHUX 3aaay.

3HAKOMHUTHCS C IpuMepaMu NPpUMCHCHHUS KOMITJICKCHBIX YUCCIT I
peuicHusA recOMETpUICCKUX U (1)I/I3I/I‘ICCKI/IX 3a1a4.

IIpakTHyeckoe 3aHATHE

13.

[lpumeHneHne NPU3HAKOB HEIMMOCTH IIEJBIX 4YHceN, HanOosbmumil | OmepupoBaTh MHOHATHUSIMM: HAaTypaJbHOE M IEJI0€  YHCIIO,
o0mwmit nenurens (manee - HOJ[) v Hanmenbluee oOuiee KPaTHOE | MHOXKECTBO HATYpaIbHBIX M IEIBIX 4YHCeNl. MCHOib30BaTh
(mamee - HOK), ocratkoB mo moxymo, anropurma Epxmmma s NPU3HAKK JETMMOCTH LEIBIX YHCENT; OCTAaTKu mo Moayio; HOJ u
PCIICHI 3a71a" B ICMBIX HHCTIAX. HOK HaTypanbHbIX uMcen; anroputMm EBkauaa ans pemeHus
3a7ad. 3amuchlBaTh  HATypajbHBIE YHCIA B PAa3IMYHBIX
MO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS.
14. Crenenp ¢ uensiM nokazatesneM. bunom Heiorona. Mcnonb3oBanue | 3HaTh ONpEeesieHUE U CBOMCTBA CTEMEHU C LIEJIBIM MOKA3aTeNEM.
MOAXOsIIe (OPMBI 3aIMCH JEHCTBUTENBHBIX YHCEN ISl PELICHUS
MPaKTHYECKNX 3a1a4 U NPECTaBICHAS TaHHBIX.
15. [Tpubamxennsle BbraucieHus. [lpaBuna okpyrieHus, npukuaka u | Mcmonb3oBaTh IpUOITMKEHHBIE BBIYUCIICHUS, IpaBUiIa
OIIEHKa Pe3yNbTaTa BHIYUCICHUH. OKpYTJICHUS, IPUKUIKY U OIIEHKY pe3yJbTaTa BEIYUCICHHUI.
16. IIpodeccuoHaIbHO OPUEHTHPOBAHHOE COEeP:KaHUe: 3HAKOMUTHCSI C IPUMEpPAMU MTPUMEHEHUS KOMIUIEKCHBIX YHCEN IS
MIPUMEHUTH KOMIUIEKCHBIC YHCIIA JUIS PEIICHNMS 3a1ad. pELICHUS TEOMETPUIECKIX B (PM3HUECKUX 3a7ad.
1.2 | YpaBHenus n 40/18 | Ypoxr
HEpaBEeHCTBA. 17. ToX/IecTBa M TOXKIECTBEHHBIE NPe0OPa3oBaHus. YPaBHEHHE, KOPEHb
ypaBHEHHs. PaBHOCHIIbHBIE ypaBHEHHS U ypaBHeHHs-cleacTBus. | OnepupoBaTh MOHATUSMH: TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO,
HepaBeHcTBO, pelieHre HepaBeHCTBa. PaBHOCHUIIBHBIE YpaBHEHHS n YpaBHEHHUSI-CIICIICTBHS,
PaBHOCWIIBHBIE HEPaBEHCTBA;
18. OCHOBHBIE METOJBI pEUICHHS LEJNBIX M APOOHO-panMoOHANBHBIX | OnepupoBaTh HOHATHUSMH MHOTOWICH OT OJHOM NEpeMEHHOH,

YpaBHEHUHA M HEpPaBEHCTB. MHOroujeHbl OT OJHOW NEepEeMEHHOMU.
JleneHne MHOroujeHa Ha MHOTOWIEH ¢ ocTaTkoM. Teopema besy.
MsHorousneHsl ¢ uenbiMu koddduipentamu. Teopema Buera.

€ro KOpHH; MPUMEHATH JIeJICHHEe MHOTOWIEHAa HAa MHOTOYJIEH C
ocTaTkoM, Teopemy. be3y u reopemy Buera j1s pemienus 3aaad.
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19.

Pemenne cucrem JIMHEHHBIX ypaBHeHUH. Marpuna CUCTEMBI
JUHENHBIX ypaBHeHHil. Omnpenenurens MaTtpulbsl 2 X 2, €ro
TEOMETPUYECKUI CMBICT U CBOICTBA, BBIYHCIECHUE €r0 3HAYECHHS,
INPUMEHEHHE ONpEAeNUTeNs. Uil PpEHICHUS CUCTEMBl JIMHEHHBIX
YpaBHEHUH.

OnepupoBaTh TOHATHUSAMU: CHCTEMAa JIMHEWHBIX YpaBHEHUH,
MaTpuLa, ONpeAeIuTeNlb MaTpULbl. Mcnonb30BaTh CBONCTBA
onpenenurens 2 X 2 g BBIYMCIEHHS €r0 3HAUEeHHUs, IPUMEHSTh
OIPEACNIUTENH I PELIECHUSI CUCTEMbI JIMHEHHBIX YPaBHEHUM.

20. CucremMa M COBOKYIHOCTh ypaBHEHHMH M HepaBeHCTB. PaBHocmibHble | OnepHpoBaTh MOHATHAMU: CUCTEMa U COBOKYIHOCTh YpaBHEHUIl U
CHUCTEMBI U CUCTEMBI-CIIeICTBH. PaBHOCHIIbHBIE HEPABEHCTBA. HEpaBEHCTB,  pEUICHHE  CHUCTeMBl  WJIH  COBOKYIHOCTH;
PaBHOCWIIBHBIE CHCTEMBI U CHCTEMBI-CIICICTBHSL.

21. VYpaBHEHUS, HEPABEHCTBA U CHCTEMBI C TapaMeTPaMH. BeiOupate  crmoco0  pemieHHs  ypaBHEHMH W HEpaBEHCTB,
COJeprKaIUX MOIYJIH U ITapaMeTphI

22. HppanuoHansHble YpaBHEHHS. HaxonuThk pemeHHss HpparMoHAIbHBIX YPAaBHEHHH C ITOMOIIBIO
PaBHOCHIIBHBIX II€PEX00B MIIN OCYILIECTBIISIS IPOBEPKY KOPHEH.

23. OCHOBHBIE METO/IbI PEILICHUS] HPPAIMOHAIBHBIX YPaBHEHUI. Pematp wppanmoHaibHBIE W KOMOWHMPOBAaHHBIE YpPaBHEHHS, C
MIOMOIIBIO PABHOCHIIBHBIX IIEPEXO/IOB.

24, OCHOBHBIE METO/IbI PEIICHUS] HPPAIMOHAIBHBIX HEPABEHCTB. PemaTs nppanuoHagbHbIe 1 KOMOMHIPOBAaHHBIE HEPABEHCTBA,

C TIOMOIIbI0 PAaBHOCHIIBHBIX IIEPEXOI0B.
25. [TpeoOpa3oBaHus YHCIOBBIX BBIPAKEHHUH, COAEPXKAIIMX CTETIEHH M | BBHITOIHATH MpeoOpa30oBaHMs YNCIOBBIX BHIPAXKCHHH, CONEPIKAIINX
KOpHH. CTETICHH C pallMOHAIbHBIM IOKa3aTeIeM.

26. IToxa3aTenpHbIC ypaBHEHHUS. Hcnonb3oBaTh EQPOBBIE pecypchl ISl TIOCTPOCHUS rpaduka
TIOKa3aTeIbHON (DYHKIMN U U3ydeHus e€ cBoicTB. HaxomuTs
pEIICHNS [T0KAa3aTeIbHBIX YPaBHEHUH.

27. OCHOBHBIE METOJIbI PELICHUS [TOKA3aTENbHBIX YPABHEHUMN. [IpuMeHATh CBOHCTBA TOKa3aTEIFHOW (YHKINH K PEIICHUIO
[I0KAa3aTeJIbHbIX YPABHCHUM.

28. OCHOBHBIE METO/IbI PEIICHUS [TOKa3aTeIbHBIX HEPABEHCTB. [TpuMeHsITH CBOWCTBAa IMOKa3aTeNbHOM (YHKIMM K pELICHHIO
MoKa3aTeIbHBIX HEPAaBEHCTB.

29. Jlorapudmmyaeckue ypaBHCHHS. HaxonuTs pemreHus 10rapupMIIecKux ypaBHEHUH

30. OCHOBHBIE METO/IbI PELICHUS JIOrapu(PMUIECKUX YPAaBHEHUH. Haxoaute pemenus: norapu)MUYECKUX ypaBHEHHH C MOMOUIBIO
PaBHOCWJIBHBIX IIEPEXOI0B MIIM OCYIIECTBISISI IPOBEPKY KOPHEH

31. OCHOBHBIC METOMBI PEIICHUS JIOTAPUPMHIISCKIX HEPABCHCTB. [IpumMeHATH cBO¥CTBA ToTapU(PMUIECKON QYHKIIMN K PEIICHUIO
Jorapu()MHUIECKHX HEPABEHCTB.

32. OCHOBHBIE TPUTOHOMETPHYECKUE (POPMYIIBL. [TpuMeHsITh OCHOBHBIE ~TPHUTOHOMETpPHYECKHE (QOPMYNBI  JUIs
peoOpa30BaHMsl TPUTOHOMETPHUYECKUX BBIPAKECHHH.

33. OCHOBHBIE TPUTOHOMETPHUIECKNE (POPMYIIBL. [IpuMeHATH OCHOBHBIE TPHUTOHOMETpPHYECKHE (QOPMYNIBI  JUIs
mpeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAYKCHUH.

34. IIpodeccuoHaIbHO OPHEHTHPOBAHHOE COJIEPAKAHME: [MpumensaTh (HOpMysIBI TPUTOHOMETPHU JUIS PELICHHS OCHOBHBIX
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OCHOBHBIE METO/bI PELLIEHUS] TPUTOHOMETPUYECKUX YPABHEHUM.

TUIIOB TPUTOHOMETPUYECKUX YPABHEHUM.

35. OCHOBHBIE METOABI PEIIEHHS] TPUTOHOMETPUYECKHX HEPABEHCTB. [TpumensaTe (HopMyNIBI TPUTOHOMETPHU JUIA PEIICHHS OCHOBHBIX
TUIIOB TPUTOHOMETPUYECKUX YPAaBHEHUH.
36. OT0Op KOpHEHl TPUrOHOMETPUYECKHX YpaBHEHUIl C TOMOLIbI0 | Pemare TpUroHOMETpUYECKHE YPaBHEHUS W OCYILIECTBIISTH

TPUTOHOMETPUIECKOH OKPY>KHOCTH.

0TOOp KOPHEH ¢ TIOMOIIBI0 TPUTOHOMETPUIECKON OKPY>KHOCTH.

IIpakTHyeckoe 3aHATHE

37. Pemenne nokasarenpHblX ypaBHEHUM Haxomuts penieHus oka3aTeabHbIX YPaBHEHU.

38. Pemenne morapupmMudeckux ypaBHCHAH

39. [Tpeobpa3oBaHye TPUTOHOMETPHIECKUX BBIPAKECHHUH. [MpumensaTe (HopMyNBI TPUTOHOMETPHU JUIA PEIICHHS OCHOBHBIX

TUIIOB TPUTOHOMETPUYECKUX YPaBHECHUN

40. IIpodeccuoHaIEHO OPHEHTHPOBAHHOE COJIEPAKAHME:

Pemenne TpUrOHOMETPHYECKUX YPABHEHH. CBo0OOJHO  OmepHpOBaTh  IMOHSATHEM:  TPHUTOHOMETPHUYECKOE
yYpaBHEHHE, NPHUMEHATh HEOOXOAMMBIE (OPMYNBI IS PELICHUS
OCHOBHBIX THIIOB TPHTOHOMETPHUYECKHX YPaBHEHU;

41. Pewenne TpuroHoMeTpUUECKUX HEPABEHCTB.

42. OCHOBHBIE METO/IbI PEIICHUS CUCTEM KOMOMHMPOBAHHBIX YPaBHEHUH. HaxomuTe  pemieHuss CHCTEM M COBOKYIIHOCTEH  HEJBIX
OCHOBHBIE ~ METOABI  pEHIEHUS CHCTEM M COBOKYMHOCTEH | PallMOHANBHBIX, HppalvOHAIIbHBIX, MOKa3aTeIbHBIX u
palyoHaIbHBIX, HppaloOHAIIbHBIX, MOKa3aTeIbHbIX 1 | Jorapu()MHYECKUX ypaBHEHUH 1 HEPABEHCTB.

Jorapu(MHUECKAX yPaBHEHHUH.

43. Pemenne mnpuknagHbIX 3aJad ¢ IOMOLIBIO CHCTEMBI JIMHEHHBIX
ypaBHeHUH. MccienoBaHne NOCTPOEHHON MOIENN € TIOMOUIBI0 MaTPHIL
U ONPEICIIUTENEH.

44. Pemenne noctpoeHne MaTeMaTHYECKUX MOJENEH pealbHON CUTyallud
C THOMOIIBIO ypaBHEHHH U HEpaBeHCTB. lIpuMeHeHUE ypaBHEHHH H
HEPaBEHCTB K PEIIEHUIO MaTEMAaTUYECKHX 3a/1a4 U 33434 U3 pa3IHIHbIX
oOnacTeil HayKu M peabHOM KHU3HH.

45. IIpumeHeHue ypaBHEHHMM, CUCTEM M HEPAaBEHCTB K pelleHuro | [IpuMeHATh cucTeMbl ypaBHEHUN K PEUICHUIO TEKCTOBBIX 3aJad U3
MaTeMaTHYeCKUX 3ajad M 3a/7ad U3 Pa3IUUHBIX oOjacTell HayKd M | pasNW4HbIX  oOjacrell  3HaHMH U pealbHOU JKU3HU,
peanbHOM JKU3HU, HHTEPIPETalHs MOTYyYEHHBIX pPe3yIbTaToB. HHTEPIPETUPOBATH MOIyYEHHBIE PEILICHHUS.

1.3 | ®yHKnuu " 18/8 | Ypok
rpaguku 46. OyHknwus, cnocoOsl 3aganus GyHKun. B3anmuo oOpatable pyHKIHU. | OnepupoBaTh HOHATUSAMH: (YHKIHS, CIOCOOB! 3aaHus (HYHKINN;
Kommnosumust pynkumii. ['paduk GpyHkuumm. B3aUMHO o0parHble (QYHKIMH, KOMIO3uUus GYHKIUH, rpaduk
GbyHKIUH
47. CpoiictBa ¢(yHkuuu. O0nacTh omnpeneseHus: ¥ MHOXECTBO 3HayeHWil | OnepupoBaTh MOHATUSIMU O0JACTh ONPENEJCHUS U MHOMXECTBO

¢yukmun. Hynu ¢ynkium. IIpoMexXyTKH 3HaKOIIOCTOSTHCTBA. UeTHbIE 1
HeuetHsle QyHknun. Ilepmommueckne Qynkumm. IIpomexyTku
MOHOTOHHOCTH (QYHKIMHA. MaKCUMyMbl W MHHHUMYMbBI (QYHKIHH.

3HaYCHNH ¢byHKINH, HYJH ¢byHKIMH, MIPOMEXYTKH
3HAKOIIOCTOSHCTBA. BBINONHATH 3J€MEHTapHbIC NpeoOpa3oBaHUs
rpapukoB (yHKIUHA. 3HATh W yMETh JOKAa3blBaTh YETHOCTH WIIH
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HauOosnbIiiee 1 HAUMEHBIIIEE 3HAUCHUS (PYHKI[UH HA TIPOMEKYTKE.

HEY€THOCTh  (YHKIMH, MEPHOANYHOCTh (GYHKIMH HAXOIUTh
MIPOMEXXYTKH MOHOTOHHOCTH (DYHKIIHH, MAKCUMYMBI I MUHUMYMBI
¢yHKIMM, HawOonbllee W HaWMEHbIIEEe 3HAUYEeHHE (YHKIMM Ha
MIPOMEKYTKE.

48. JluneiiHas,  kBaapatuuHas W JApoOHO-IMHeWHas  ¢yHKuuMW. | OnepupoBaTh MOHATHAMU: JIMHEHHAs, KBaJpaTH4YHas, IPOOHO-
DIeMEHTapHOE UCCIICIOBAHUE U MOCTPOCHHUE UX TPAPUKOB. JUHEWHAs U CTeTICHHAs! (DYHKITHH.

49. CreneHHass (GYHKOMS C HaTypaJbHBIM W IIE€IbIM MOKazaTeneM. Ee | @opMynmpoBaTh W WUTIOCTPHPOBATH TI'paUuecCKH CBOWCTBA
cBoiictBa W rpaduk. CBOHCTBa M TpapuK KOPHSA N-OH CTCIEHW Kak | JMHEHHOH, KBagpaTHYHOW, JPOOHO-TMHEHHOH W CTENCHHOW
(GyHKIMM 00paTHOM CTETIEHH C HAaTypaJIbHBIM MOKa3aTEIIEM. ¢GyHKIMHA. 3HATH ONpENeNICHWE M CBOWCTBA CTEHNEHH C LEIBIM

MIOKa3aTeJIEM.

50. [MokazatenbHass u Jorapupmudeckas (GyHKIMH, WX CcBoWcTBa U | Vcmonmb3oBaTh LU(POBBIE pecypchl ISl MOCTPOEHHs TIpaduka
rpaduxn. Ucnonbszosanue rpadukoB  GyHKUMEA IS PEMIEHMS | roka3aTenbHOM (GYHKIMM M HM3ydeHHs & CBOHCTB. CTpOHTH
YPaBHCHUH. rpaguk  yorapumMuUecKoii  GyHKIMHM ~Kak = oOpaTHOW K

MOKa3aTeIbHOM W HCIIONB30BaTh CBOWCTBA JOTApU(MHIECCKOH
GbyHKIMM Uit pemieHWs  3a7a4.  [IpUMeHATh  CBOMCTBA
MOKa3aTedbHOM M JorapuMUUYEcKOr (QYHKIMH K pEIICHHIO
MIOKa3aTeIbHBIX 1 JIOTAPH(PMUIECKIX HEPABEHCTB.

51. TpuronoMeTprdeckas OKpy>KHOCTb, OTIPEACICHIE PemaTh TPUTOHOMETPUYECKHE YPAaBHEHHS M OCYIIECTBIATH OTOOD
TPUTOHOMETPUIECKIX (PYHKIHI YHCIOBOTO apryMeHTa. KOpPHEH ¢ HOMOIIBI0 TPUTOHOMETPHUECKON OKPY>KHOCTH.

52. IIpodeccuoHaIbLHO OPEHTHPOBAHHOE CO/IEPKAHME: Hcnonp3oBaTe mHU(POBEIE pecypchl U MOCTPOCHUS TPapUKOB
TPUTOHOMETPHUYECKHE (DYHKIHH, HX CBOWCTBA U Ipa(uKy. TPUTOHOMETPUYECKHX (PYHKIUH U U3YUEHHS UX CBOWCTB.

53. TpuronoMmerpryeckne pyHKINH, UX CBOMCTBA U IPaUKH. Hcnonp3oBaTh IUQPOBEIE pecypechl Uil HOCTPOCHUS T'padUKOB

TPUTOHOMETPUYECKHX (PYHKIMH 1 U3y4EHHS UX CBOWCTB.

54. I'padmueckne MeTOIBI peIIeHUs YpaBHEHHH 1 HEPABCHCTB.

I'padmaeckre MeToaBI pemIeHNS 3a4a4 C TapaMeTpaMu.

IIpakTHyeckoe 3aHATHE

55. IIpodeccuoHaIbLHO OPEHTHPOBAHHOE CO/IEPKAHME:
3JIEMEHTapHbIe IpeoOpa3oBaHus rpahMKoB QYHKIIHH.
56. I'padux kommozummu ¢GyHKOuil. 'eomMmerpudeckne oOpa3sl ypaBHEHHHA
1 HEPaBEHCTB HA KOOPAWHATHOH IIIOCKOCTH. Crpouts TpadUKH  KOMMO3MIMK (PYyHKIMH ¢  HOMOIIBIO
JJIEMEHTAPHOTO MHCCJIEJIOBAaHUS M CBOWCTB KOMIIO3UIIMH JABYX
dyHKuHii;
57. Pemenne 3amay. @OyHKIMOHAIBHBIE 3aBUCUMOCTH B  PEAJIbHBIX
mporeccax U siBIeHUAX. [ paukn peambHBIX 3aBUCHMOCTEH.
58. Pemenne mpukimagHeIx 3agad. Mcmons3oBanne rpaduKoB GpyHKIHHA I
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1.4

Haugana
MaTEMaTHYECKO
ro aHajIu3a.

36/18

HCCIIEIOBaHMs MPOLIECCOB U 3aBHCUMOCTEH, KOTOphIe BO3HUKAIOT IMpPHU
PEILIeHUH 33134 U3 APYTUX YIEOHBIX MPEIMETOB M PEANBHON KHU3HH.

Ypox

59. [TocnenoBarebHOCTH, CIIOCOOBI  3alaHusl  IoOCieAoBarenbHOCTEH. | OnepupoBaTh  MOHATHSAMH:  IOCIENOBAaTENBHOCTb,  CIIOCOOBI
Metox MareMaTH4eCKOM MHAYKOUHM. MOHOTOHHBIE WM OTPAaHMYEHHBIE | 3aMaHMs IIOCIEAOBATENHLHOCTEN; MOHOTOHHEIE H OTpaHNYCHHBIC
IIOCIIEJOBATCIIBHOCTH. I/ICTOPI/UI BO3HUKHOBCHHSA MAaTEMAaTHUYCCKOI'O MOCJIEA0BATEIbHOCTH; HCCIIeI0BaTh MOCIeO0BaTEIbHOCTH Ha
aHaJIM3a KaK aHajn3a 0ECKOHEYHO MalIbIX. MOHOTOHHOCTb H OIPaHHYCHHOCTb.

60. ApudmeTnaeckas 1 TeOMETPUIECKast IPOTPECCHH. JlaBath ompezneneHne apu(YMETHIECKOH M T'€OMETPHUCCKOM

IIPOTPECCHHU.

61. Bbeckoneuno yObIBaromias reometpudeckas nporpeccusi. Cymma Jloka3piBaTh CBOICTBa apu(METHUCCKOW U TECOMETPUYCCKOI
OeckoHeYHO yOBIBarOIIel TeOMeTpHIECKOH nporpeccuy. JINHEHHBIA 1 | POTPeccHd, HAXOAWTh CYMMYy WICHOB IIPOTPECCHH, a TakKke
SKCIIOHEHIMAIBHBIN pocT. Hucio e. @opMyiia CI0KHBIX IPOLIEHTOB. CyMMy WICHOB OCECKOHEYHO YOBIBAalOLIed TIeoMEeTpHYEeCKOn

IIPOTPECCHH.

62. HenpepriBHble ¢yHKINE ¥ uX cBoWicTBa. Touku pa3pbiBa. CBoiicTBa | OnepupoBaTh HOHATHSIMH: (YHKIUS HEMpPEpHIBHAS HA OTpe3Ke,

(QyHKIMH HEPEPBLIBHBIX HAa OTPE3KE. TOYKa paspbiBa (QYHKIMH, acUMITOTa Tpaduka (QyHKIUH.
[TpumeHsTh CBOICTBa HENPEPHIBHBIX (YHKIMHA Ul  pEIIeHUs
3a1ay.

63. AcuMITOTHI rpaMKOB QYHKIHUH.

64. IMpousBomnast  ¢ynkuun. Ompenenenue. Ilepas wu  Bropas | OnepupoBarh IOHATHSAMHU: TiepBasi W BTOpas IMPOU3BOIHBIC
MPOU3BO/IHBIE (DYHKLIUH. byHKIHN;

65. leomerpraecknii ¥ (U3UUECKUI CMBICT TPOU3BOAHOW. YpaBHeHHE | [IOHUMATh QU3MUYECKUA M TEOMETPHUYCCKUIA CMBICT MPOM3BOTHOM;
KacarenbHOH K rpaduky QpyHKIuH. 3aIMCHIBATH ypaBHEHHE KacaTeJIbHOM. Hcnons3oBate

TEOMETPUYECKHA ¥ (U3UUECKHH CMBICT MPOM3BOTHON  JUIA
peleHus 3a1auy.

66. [TpowsBomuble 3nmeMeHTapHBIX GyHKOWHA. Ilpom3BomHas cyMMmBbl, | BEUHCIATE TPOW3BOJHBIE CYMMBI, NPOW3BEACHHS, YACTHOTO H
MIPOU3BEACHHUS U YaCTHOTO. CIIOKHOH (DyHKITHH.

67. [TpousBoaHast KOMITO3UIUH (HYHKIHH. Crpouts rTpadmk  KoMno3unuu  (QYHKIUMH € [OMOUIBIO

JJIEMEHTAPHOTO UCCIEN0BAaHUS X CBOWCTB KOMIIO3HIINY.

68. [lpumenenne TpoOW3BOAHOM K  HcciemoBaHmio  (GyHKOWH  Ha | Mcrmonp3oBaTh MPOW3BOAHYIO IS HCCIENOBaHHWA (QYHKIMM Ha
MOHOTOHHOCTB U 3KCTPEMYMBI. MOHOTOHHOCTb U 3KCTPEMYMBI.

69. Haxoxnenne HanOoONbIIero ¥ HAaMMEHBIIEr0 3HAauYeHWH HenpepbiBHOH | HaxoauTh HaumOojbliee W HauMeEHblLIee 3HAYCHUS (QYHKIUU
(yHKIMH Ha OTpE3Ke. HETIPEephIBHOH Ha OTpe3Ke, CTPOUTh Tpaduku (YHKOUH Ha

OCHOBaHMH IPOBEAEHHOTO HUCCIEIOBAHUS.
70. [TepBo0Opa3Hast, OCHOBHOE CBOWCTBO NEPBOOOPA3HBIX. OmnepupoBaTh MOHATHAMH: IIE€pPBOOOpa3HAs M  ONpENCIEHHBINA
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HHTETpal.

71. [TepBooOpasnsie 3nemeHTapHbIX ¢GyHKIMHA. [IpaBmia HaxoxaeHus | HaxoanTs mepBooOpasHbIe 371€MEHTapHBIX QYHKIHH W BBIYHACIATH
EePBOOOPA3HBIX. unTerpai no popmyine Herorona— JleiiOnuma.

72. IpodeccuoHaILHO OPMEHTHPOBAHHOE CO/IEPKAHME: [lonyyats mnpencTaBieHWEe O 3HAYEHUM BBENCHUS IOHSATHUS
WnTterpan. ['eomeTpudeckuil CMBICI HHTETpaa. HHTErpana B Pa3BUTUU MATEMATUKU.

73. [TpumeHeHne UHTErpalia Uil HaxoKACHUs IuIomaael miockux ¢uryp. | Haxoaurths miomaan miockux (GUryp ¢ moMoubio ONpenesi€HHOTO

HHTErpana.

74. [Tpumenenne wHTErpana Uil HaXOXKICHUS 0O0BEMOB reoMeTpuueckux | HaxoauTh mromany miockux ¢Guryp ¥ oOBbEMBI TEJ C MOMOIIBIO
Tel. ONpeneNEHHOTO UHTErpana.

75. Juddepenunansaple ypaBHEHHS OmnepupoBatb NOHATHS U (epeHInaIbHbIE ypaBHEHHS

76. MareMaTHueCKOe MOJETUPOBAHHE PEANBHBIX MPOLECCOB C MOMOINBIO | 3HAKOMHUTHCS C MAaTeMaTH4eCKMM MOIEIMPOBAHUEM Ha MpPHUMEpE

mudpepeHINaIbHBIX YPaBHCHUH.

muddepeHranbHbIX YpaBHEHUH.

HpaKaneCKoe 3aHATHE

77. IIpodeccuoHaLHO OPpHEHTHPOBAHHOE CO/IeP:KAHME: HCIIOIb30BAHNE
MIPOTPECCHH VTS PEIICHUS peabHBIX 3aJad MPHUKIaJHOTO XapaKTepa.
78. MeTo UHTEpPBaAJIOB Il pElleHNs] HEpaBEeHCTB. [I[puMeHeHne CBONCTB
HENpPePBIBHBIX (QYHKIMH JUIs PEIICHHs 3a/1a4.
79. [TpousBonHbIe 3meMeHTapHbIX QyHKInH. [Ipon3BonHas CyMMBl, BbruncaiaTe TpoOn3BOAHBIE CYMMBI, HPOW3BEACHHS, YACTHOTO H
MIPOU3BEACHUS U YaCTHOTO. CJIOKHOM (DYHKIHH.
80. BbIMCIATE TPOU3BOJIHBIE CYMMBI, NPOM3BENCHHUSA, YacCTHOTO H
[TpousBoxHast CyMMBI, IPOU3BEACHUS U YaCTHOTO. -
CIIOKHOH (DyHKITHH.
81. [TpumeneHne NPON3BOAHON K MCCIIEAOBaHUIO (PyHKIUH Ha Hcnonp30BaTh MPOM3BOMHYIO UL HCCIEAOBAHUS (YHKIMH Ha
MOHOTOHHOCTbH U 3KCTPEMYMBI. MOHOTOHHOCTb U 3KCTPEMYMBI.
82. N Hcnonp30BaTh TNPOM3BOAHYIO JUIA HAXOXKACHHWS HAWIIydIIEro
Pemenne npuknagneix 3aga4. [IprMeneHrne npou3BOIHOM JUI HaXOKICHUS
peIIeHHs B MPUKJIAJHBIX, B TOM YHCJIE COLUATBbHO-I)KOHOMUYECKHUX,
HaWJTy4IIEro perieHys B MPUKIIAIHBIX 3a/1adax, UL ONpeeleH s CKOPOCTH U
. 3aJadax, Uil ONpEAETCHUS CKOPOCTH M YCKOPEHHUs Ipolecca,
YCKOpEHWUsI ITPOLIecca, 3a1aHHOT0 (hopMyJIoi Wit rpadrkoMm. .
3aJaHHOTO (POpMyJION MK TpaduKOM.
83. BBbIUNCICHHE ONPEACICHHOT0 HMHTerpana 1o (opmyne HpkoTona- | HaxomuTs nepBoobpasHbie dJIEMEHTAPHBIX (YHKLMIA 1 BBIYHCIISTE
Jleii6HuLa. unTerpai mo Gopmyine Hetorona— JleibOHua.
84. [Mpumeps! pemennii qud hepeHInaIbHBIX YPaBHEHHH.
85. [Ipumeps! pemrennii quddepeHnnanbHEIX YpaBHEHHH.
1.5 | MHoxecTBa 1 6/4 | Ypok
Jlornka 86. MHOecTBO, Olepanyy HaJl MHOKECTBAMH M UX cBoicTBa. J{narpammel | CBOOOJHO ONEpHpOBaTh MOHSATHSMH: MHOXECTBO, ONEPaLlH Hal

Diinepa-Benna.

MHOXCCTBaMHU.
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87.

Ornepanyu HajJi MHOXECTBAMH U UX CBOWCTBA.

CB00OJHO OMEpHUPOBATh ONEpPALUK HaJl MHOYKECTBAMHU.

88.

Omnpenenenne, TeOpeMa, CBOICTBO MaTeMaTHYECKOTO
CIIEICTBHE, 10KAa3aTeIbCTBO, PABHOCUIIbHBIE YPAaBHEHHS.

o0BeKTa,

CB0OOJHO OIEpUPOBaTH IIOHATHSIMHU: OIpEJEICHUE, Teopema,
ypaBHEHHE - CJIEICTBHE, CBOMCTBO MAaTEMaTH4ECKOI'0 OOBEeKTa,
JI0Ka3aTeIbCTBO, PABHOCWIIbHBIC YPABHEHHSI U HEPABEHCTBA.

IIpakTHuyeckoe 3aHATHE

89. [TpuMeHeHne TEOPETUKO-MHOKECTBCHHOTO ammapara Ui onucaHus | Vcrmonb30BaTh TEOPETHKO-MHOKECTBEHHBIHN almapaT Ui OIUCaHUs
peaJbHBIX TPOLECCOB U SIBICHWW, NPH pEIICHWH 33/a4 W3 JPYTHX | peajbHBIX MPOLIECCOB M SBJICHUM, IPH PEICHUH 3a/ad U3 JAPYTrux
y4eOHBIX TIPEIMETOB. y4eOHBIX TIPEIMETOB.

90. MHO0XecTBO, OTIepallii HaJ] MHOKECTBAMU. CB00OHO OMEpPHUPOBATh ONEpPALUK HaJl MHOYKECTBAMHU.

Pa3nes 2. 'eomerpus
2.1 | IIpsmble u 20/10 | Ypok OmnpenensiTe IUIOCKOCTh Kak (HUTypy, B KOTOPOH BBIMONHSAETCS
TIIOCKOCTH B 91. | OcHOBHEIC TIOHATHSA CTEPEOMETpHH. ToOuka, MpAMAas, IUIOCKOCTh, | IVIAHUMETpHs. JlenaTh MNPOCTEHIINE JIOTHYECKHE BBHIBOABI U3
HIPOCTPAHCTEEC npocTpaHcTBo.  Ilomsitue 00 — aKCHOMAaTH4eCKOM  IOCTPOCHUM | aKCMOMATHUKH  IUIOCKOCTH. IIPUBOJWTL TNPHUMEPHI  PEANBHBIX
CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U CIEICTBUS U3 HUX. 0OBEKTOB,  WMICANTM3ALHMEii  KOTOPBIX  SBISIOTCS  AKCHOMBI
T€OMETPHH.

92. B3anmHOe pacrono)xeHne NpsAMBIX B IIPOCTPAHCTBE: Iepecekaroniiecsi, | Mcrmonp30BaTh 111 TMOCTPOCHUS CEYEHHH METOX CIIEOB, METOJ
napajuleNlbHble M CKPCUIMBAIOIIUECS  MpsMBIC. IIpusHaku | BHyTpEHHErO MPOEKTUPOBAHWS, METOJ MEPEHOCAa  CeKylIeH
CKpCIIMBAIOMIMXCS IIPIMBIX. wiockoctd. KiaccuduimpoBaTh B3aHMHOE PACTIONIOKECHHUE TIPSIMBIX

B TPOCTPAHCTBE, WIUTIOCTPHUPYSI PHCYHKAaMH W TIPHBOIS NPHMEPHI
U3 peasbHON XKU3HH.

93. [MapamnensHOCTh  MPSMBIX M IUIOCKOCTEH B mpocrpaHcTBe: | Jloka3plBaTh MPH3HAK O MapajyIebHOCTH NPSMON U IUIOCKOCTH;
NapajuleyIbHbIe MpsAMBIE B MPOCTPAHCTBE, MAPAJUICIBHOCTh TPEX | CBOMCTBA MApaJIENIbBHOCTH HNPSIMONM M IUIOCKOCTH. JlOKa3bIBaTh
HpsAMBIX, apaUICIBHOCTD NIPAMOU U IIOCKOCTH. TEOpEMY O CYIIECTBOBAHMM U E€JUHCTBEHHOCTH MapajliebHON

IIPSIMOM, MPOXOMAIIEH Yepe3 TOUKY IPOCTPAHCTBA U HE Jexkallen
Ha APYroil NpsAMOI; JeMMy O MEpECeYeHHH IUIOCKOCTH ABYMS
napajulebHBIME  TIPSIMBIMHU;  TEOpeMy O TpEX MapaulelbHbIX
TPSIMBIX.

94. [MapannensHOe U EHTpPaIBbHOE IPOECKTUPOBaHKE, H300paxenue Guryp. | OOBSICHATh, YTO HA3BIBACTCA MApaUICIBHBIM M IIEHTPaIbHBIM
OCHOBHBIE CBOWCTBa IapajIeIbHOr0 MPOEKTHPOBAaHUSA. M300pakeHHe | MpoeKTHPOBAHMEM M KaK BBIIOJHACTCS MPOEKTUPOBAHUE (UTYp HA
¢uryp B mapamienbHONH NPOCKUMM. YIVIbI C COHANPABICHHBIMA | [OCKOCTS. Jloka3bpIBaTh CBOWCTBA napaiebHOrO
CTOPOHAMH, YTOJI MEeXIY NPAMBIMU B ITPOCTPAHCTBE. npoekTupoBanust. Ilody4yaTh TPEACTaBICHHE O LEHTPAJIbHOM

MIPOEKTUPOBAHUH M 00 HCTOPUH PabOT IO TEOPUH MEPCTICKTHBEI.

95. [MapannenbHOCTh TUIOCKOCTEH: TapajuleNibHble IUIOCKOCTH, cBoiicTBa | KiaccudunmpoBaTh  B3aMMHOE — paclojiOKEHHE  INPSIMOH M
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NapajieNIbHbIX INIOCKOCTEMH.

IUIOCKOCTH B IIPOCTPAHCTBE, IPUBO/IS COOTBETCTBYIONINE IPUMEPHI
u3  peajbHOH ®dopmynmpoBath orpeieTIeHue
MapajuleNbHBIX NPSAMOH M IUIOCKOCTH. JlOKa3plBaTh INpH3HAK O
HapaJulIeNbHOCTH NMPSAMON U IUIOCKOCTH; CBOMCTBA MapaulebHOCTH
MPSMOH W TIIOCKOCTH.

KU3HU.

96. [leprieHANKYIAPHOCTh MPSIMOM M IUIOCKOCTH: MEpHEeHIUKYISpHBIe | JlOKa3bIBaTh: TeopeMmy, BBIPAYKAIOIITYIO MPU3HAK
NpAMBIC B NpOCTPaHCTBE, NpAMBIC napajieJIbHbIC W | NEpHEHINKYJIIPHOCTH HOpPAMOM M IUIOCKOCTH; TEOpEMY O
NEPICHINKYJIAPHBIC K TUIOCKOCTH, IPU3HAK NCPICHAMKYIAPHOCTH | cymieCTBOBAHMM W €IUHCTBEHHOCTH NPSIMOM, MPOXOJSIIEH udepes
IpAMOX M IUIOCKOCTH, TCOpEMa O TIPAMOM IEPICHIAUKYIAPHON | nappyr0 TOYKY M MEPHEHIAMKYISAPHOW K JAHHOW ILIOCKOCTH.
TUIOCKOCTH. OPTOrOHANBHOE MPOCKTHPOBAHKE. IMosyyaTs OpecTaBIeHHEe 00 OPTOrOHANILHOM IPOEKTUPOBAHUHL.

97. IleprienanKyNIssp U HAKIOHHBIE: PACCTOSIHME OT TOYKM IO INTOCKOCTH, | IlomydaTe mnpexncTaBieHHe O 3HAY€HWHM NEPHEHIUKYIApa OIS
paccTosHME OT MPSAMOH JO IUIOCKOCTH, IpoeKims GHUIypsl Ha | apyrux obnacteli Hayku ((pu3uKa, DHepreTuKa, Ja3epHble
IIJIOCKOCTb. HepHeHZ[I/IKyHHpHOCTL IIJIOCKOCTCHU . IIpU3HAK TCXHOHOFI/H/I), B peaﬂLHoﬁ JKU3HHU (TCXHI/IKa, OKpYy>Karomas
MEPIECHANKYIIPHOCTH ABYX IIOCKOCTEH. 06CTaHOBKA).

98. TeopeMa o0 Tpex neprneHauKyIsIpax. Jloka3slBaTh TeopeMy O TpEX TMEpPHeHIUKYIIpaX U TeopeMy

o0paTHyI0 TeopeMe O TPEX MEePICHANKYIIAPAX.

99. Yrinel B OpPOCTPAHCTBE: yrojd MEXAY MNpsIMOW M IUIOCKOCTBIO, | AKTyaqu3HpoBaTh (aKThl M METOJbl IUIAHUMETPHUH, PEJICBaHTHBIC

JIBYTPAaHHBIA YroJj, JIMHEHHBIA yroa ABYIPaHHOTO yria. TpexrpaHHbIi
u MHOrorpaHable yribl. CBOHCTBa IUIOCKHX YIJIOB MHOTOTPAHHOTO
yrima. CBOWCTBA IUIOCKMX M JABYTPAaHHBIX YIJIOB TPEXI'PAaHHOTO YIJIA.
TeopeMbl KOCHHYCOB ¥ CHHYCOB JUISl TPEXTPAHHOTO yIJIa.

TeMe, NpPOBOAWTH aHamoruu. @DopMynmupoBaTh OIpeneIcHuUE
IByrpaHHoro yria. Jloka3bslBaTh CBOMCTBO paBEHCTBAa BCEX
JUHEHHBIX  YIWIOB JByrpaHHoro yria. Kiaccuduiupoath

JABYI'PAHHBIC YTJIbl B 3aBUCUMOCTH OT UX rpa,Z[YCHOﬁ MCPBI.

IIpakTHyeckoe 3aHATHE

100. | IIpocreiiiue mpocTpaHCTBEHHBIC (PUTYPHI HA IUIOCKOCTH: TETPAdIP, Pemate crepeoMerpuueckue 3anayd: Ha ONpEIEICHUE BHIA
napajuiesienunes, NoOCTPOCHNUE CEUEHUH. ceyeHWss M HaxoXkJIeHue ero  iomaad.  [IpoBoauTh
JIOKazaTeJdbHbIE PACCYXKICHUS TpPH PEIICHHMH TeOMETPUUYECKHUX
3aJa4, CBsA3aHHBIX CO B3aWMHBIM PACIIOJOKCHUEM TIPAMBIX B

MIPOCTPaAHCTBE.
101. | IlepneHOUKysIp ¥ HAKJIOHHBIE. DopMynHpPOBaTh ONPEACICHUS: TEPICHANKYISIPHBIX MTPSIMBIX B

IPOCTPAHCTBE; ONpEACNeHHE MPSAMOH, MNEPHEeHAUKYIIPHON K
IUIOCKOCTH. /JloKa3bIBaTh: JIeMMY O HEepHEHIUKYISIPHOCTH ABYX
MapajyIeIbHBIX MPSIMBIX K TpeTbell MNpsIMOI; TEOpeMBl O CBA3U
MEX]y HapanieqbHOCThIO NMPSIMBIX U UX MEPIEHAUKYIIPHOCTBIO K
IUIOCKOCTH. JlOKa3pIBaTh: TEOpPEMY, BBIPAKAIOIIYI0 IPHU3HAK
MEPIEeHANKYIAPHOCTH MpSIMOM M IUIOCKOCTH; TeopeMy O
CyIIECTBOBAaHUM M EIMHCTBEHHOCTH IPSAMOI, NMpoxXoasiiei uepes
JaHHYI0 TOYKYy M TIEPHEHIAUKYISIPHOW K [JaHHOH IUIOCKOCTH.
N300pakaTh B3aMMHO NEPIEHANKYIISIPHBIE MPSMYIO U TNIOCKOCTh
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102.

VYriel B IOPOCTPAHCTBE: Yrojd MeEXAy IpSIMOH U IIJIOCKOCTBIO,
JIBYTPAaHHBIA YroJj, JIMHEHHBIA Yroa ABYIPaHHOTO yria. TpexrpaHHbIi
U MHOTOTPAaHHBIE YIIIBL.

Pemats CTCPCOMETPUICCKUC 3a1a4u, HCIOJIb3YA

IJIAHUMCTPUICCKUC (l)aKTBI 1 MCTO/IEI.

103. | TeopeMbl KOCHHYCOB M CHHYCOB IJIsl TPEXI'PAHHOTO YTJIa. Pematp mpuKiTamHBIE 3aadd, CBS3aHHBIE C  HAaXOXKICHUEM
T€OMETPUYECKHIX BEITUIHH.
104. | Teopema o Tpex NMepHEHANKYIAPAX. PemaTp crepeoMeTprueckne 3agadl, CBSI3aHHBIC C MPHUMEHEHHEM
TEOpPEMbl O TPEX NEPINEHAUKYIApPaX, HAXOKICHUEM pacCTOSHUH,
IIOCTPOCHUEM IIPOEKILIUM.
2.2 | MHOrorpaHHUKH 10/10 | Ypok

105. | IIpodeccoHAIBLHO OPUEHTHPOBAHHOE COAePIKAHUE: PucoBath BBINyKJIbIE MHOTOTPAaHHUKH C 3aJlaHHBIMH CBOMCTBaMHU;
BU/Ibl MHOTOTPaHHHMKOB, pa3BepTKa MHOTOrpaHHMKa. [Ipu3Ma: n- | BOocCTaHaBJIMBATH OOLIMI BHJ BBHITYKJIOTO MHOTOTPaHHUKA TI0 IBYM
yrojpHas npu3Ma, MpsMas U HaKJIOHHas NPH3MbI, OOKOBas M IOJIHAs | €ro MPOCKITUSIM. Jloka3bIBaTh CBOMCTBA BBIITyKJIOTO
MTOBEPXHOCTh IPU3MBL. MHOTOT'PaHHHKA.

106. | Iapannenenunes, NPAMOYrOJIbHBIH MapalIeNenuIe/l ¥ ero cBOMCTBA. | PUcOBaTh BBIMTYKIIbIE MHOTOTPAHHUKA C Pa3HON DWIepoBOi
KpaTanuH/Ie IIyTHU Ha IOBCPXHOCTHU MHOT'OI'paHHHUKA. TeopeMa 3Hnepa. XapaKTepHCTHKOﬁ; HCCJIENOBATh BO3MOXKHOCTH IOIyYEHUS
lpocrpancrsennas reopema [udaropa. pe3ysibTaTa TMpH BapbUPOBAaHHMU JaHHBIX. [lTaHHPOBATH

IIOCTPOEHUE IPaBUIBHBIX MHOI'OI'PaHHUKOB Ha
IMIOBEPXHOCTAX APYIUX MPaBUIBHBIX MHOTOTPAHHUKOB

107. | Nupamuna: n-yronbHas MNUpamMuAa, MpaBUIbHAs M yCEUYEHHas
nupamuabl. CpoiicTBa pebep M OOKOBBIX TpaHeil INpaBUIILHON
MTUPaMUJIBL.

108. | IIpaBunbHBIE MHOTOTPAHHUKHU: TpPaBWJIBHAs TpU3Ma M TpaBHIbHAS
IMpaMKAa, NpaBHIbHAS TPEYroONbHAS MHPAaMHIA W TPABUIBHBIN
TeTpasap, kyO. IlpencraBieHne O mNPaBUIBHBIX MHOTOTPAaHHUKAX:

OKTasIp, TOJCKadAP U UKOCA3IP.
109. | CummeTpuss B NpPOCTPAHCTBE. DJINEMEHThl CUMMETPUHU MPABHIBHBIX

MHOTOTpaHHMKOB. CHMMeTpus B MPaBUIBHOM MHOTOIpaHHHKE:
CHUMMETpHs MapajulelIeUIe]a, CUMMETPUS IPAaBUIBHBIX IIPU3M,
CUMMETpHUs NIPaBUJIBHON IMPaMUJIBL.

IIpakTHyeckoe 3aHATHE

110. | BerumcieHue 3J€MEHTOB MHOTOTPAaHHUKOB: pedpa, ANaroHau, yIJibl.
111. [Tnomaas 6OKOBOW MOBEPXHOCTH MPHU3MBL. Borunciuth OOKOBO# MOBEPXHOCTH IPU3MBL.
112. | Ilmomrame GOKOBOI MOBEPXHOCTH U IOJHOW OBEPXHOCTH MPSMOH

MIPU3MBI, TUIOIIAb OCHOBAHHMU, TeOpeMa 0 OOKOBO# MOBEPXHOCTU

BpluucnaTe maom@aan MOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma,
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HIPSIMOU IIPU3MBIL.

MUPaMU/Ia), FTCOMETPUUCCKUX TEIl C IPUMEHEHUEM (HhOPMYIL.

113. [Tommaas 60KOBOM MOBEPXHOCTH U IOBEPXHOCTH MPABIIHHOMN ITMPAMUAIIBL, BeluncnaTe miuom@aau MOBEPXHOCTH IPAaBUIBHOM HHpaMUIBL,
TeopeMa O IUIOMIAIN YCEeUeHHOW MUpaMUIbI. TeOMETPUUECKHX Tell C IPUMEHEHHuEM (hopMyJI.
114. | lIpodeccuoHAIBLHO OPUEHTUPOBAHHOE COAEPIKAHUE:
CUMMETpPHUS B IIPaBUIBHOM MHOTOI'paHHHKE: CUMMETpPHUS
nmapajjiesienunesa, CHUMMETpPUS MPaBUIBHBIX IPHU3M, CHUMMETpPHUS
MIPAaBUIBHON MHUPAMUIBI.
2.3 | Bextopsl u 4/4 | Ypoxk
KOOP/IMHATEI B 115. | Ilonsatust: BeKTOp B MNPOCTPAHCTBE, HYJIEBOM BeKTOp, JuMHA | OmnepupoBaTh TOHATHSIMHU: BEKTOP Ha IUIOCKOCTH U B
TIPOCTPAHCTBE.
pocTp HCHYJICBOI'O BCKTOpA, BEKTOPbI KOJUIMHEAPHBLIC, COHANPABJIICHHBLIC U IIPOCTPAHCTBE, KOMILTaHapHbBIC BEKTOPHEI. HpHBOI[I/IT],
NPOTHBONOJIOKHO ~HATIPAB/ICHHBIC BEKTOPHL. PaBEHCTBO BEKTOPOB. | ppumephl (DM3HYECKHX BEKTOPHBIX BenW4MH. OCBaHBaTh
JleficTBHS C BEKTOpaMU: CJIOXKEHHE M BBIUUTAaHHE BEKTOPOB, CYMM2 | poapuia BHLITOTHEHHMA ACHCTBHH COKEHWS H BBIMHTAHHA
HECKOJIBKUX BEKTOPOB, YMHOXKEHHE BekTopa Ha uyucio. CaoiicTea
. BEKTOPOB, YMHOXKCHHS BeKTOpa Ha uucio. Jlokas3bIBaTh
CIIO’KEHHSI BEKTOpPOB. CBOWCTBA yYMHOXKEHHS BEKTOpa HAa YHCIO. N
NPU3HAK KOMIUIAHAPHOCTH TpEX BEKTOpOB. JloKa3bIBaTh
[TonsTre KommuaHapHble BEKTOPHI. IIpM3HAK KOMIUTAHAPHOCTH TPEX 6 .
BekTOpoB. IlpaBwio mapammenenmumena. Teopema o pasnoxkenun | [COPEMY O PasiOXCHHH JIOOOTO BEKTOpA MO TpeM NaHHBIM
BEKTOpa TI0 TPEM HEKOMILTAHAPHBIM BEKTOPAM. HEKOMILTAHAPHBIM BEKTOPaM
116. | IlpsmoyrospHas cucTeMa KOOpPAMHAT B HpocTpaHcTBe. KoopanmHaTsel | BCOMHUTE ompesneneHne CKalsIpHOTO YMHOXKEHHUS H €T0 CBONCTBA.
BekTOpa. CBs3b MEXIy KOOPIAMHATAMH BEKTOPA W KOOPJAWHATAMM | BLMCIAT, C HOMOINBIO CKAIAPHOIO YMHOYKEHHS  JIHHEI
TOYEK. YTON Mexk /1y BeKTopaMH. CKaIApHOE POU3BEACHHE BEKTOPOB. | BeKTOPOB, YIITBI MEXKILY HUMH, yCTaHABIINBAT
MEPIICHANKYIIPHOCTh BEKTOPOB.
IIpakTHyeckoe 3aHATHE
117. | Onepauuu HaJ BEKTOpaMH, 3aJaHHBIMHU B IPOCTPAHCTBE.
Bekropel B mpoctpanctBe. Omepammn Haja BeKTOpaMH. BekTtopHoe
YMHOXEHHE BeKTOpOB. CBOICTBAa BEKTOPHOT'O YMHOXKEHHS.
118. | IIpssmoyronbpHasi cucreMa KOOpAuHAT B mpocTpaHcTBe. KoopauHaTsl
BekTOpa. Pasnoxenue BexTopa mo Gasucy. KoopauHaTHO-BEKTOpPHBII
METOJI IPH PELICHUH TeOMETPUIECKUX 3a/1ad.
2.4 | Tena BpamieHus 12/20 | Ypok
119. | Ilonsarus: uMIMHAPUYECKas: MOBEPXHOCTh, KOHWYECKas IOBEPXHOCTh, | CBOOOIHO OIIepUPOBATH MOHATHUSIMHU: IUTHHAPHYECKast
oOpasyromme MoBepxHOCTeH. Tenma BpalleHWs: IWIIMHAP, KOHYC, | IOBEPXHOCTb,  IWIMHAP. M3ydaTb  cmocoObl  MONMydYeHHS
YCEUEHHBIH KOHYC. IMTHHIPUYECKOI MOBEPXHOCTH, IIMIMHAPA. 300paxars IUIHHAD
U €T0 CEYEHHS IIOCKOCTBHIO.
120. | Ionstust: mrap, cdepa, chepraeckast IOBEPXHOCTE. CB00OHO ONIEpHpOBaTh NOHATUSAMH: cdepa U map, UEHTpP, PAJuyc,

muamerp cdepsl u  mapa. DopmynupoBaTh  onpeseieHue
KacaTeJqbHON IUIOCKOCTH K cdepe. [loka3piBaTh TEOpPEMBI O
CBOWCTBE U TMPU3HAKE KacaTeJbHOM IUIOCKOCTU. BpIBOAUTH
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(dbopMyIy sl BRIYUACIICHUS IUIONIAIH chephl uepes paauyc cepsi.

121. | Bzaumuoe pacmosoxeHue cepbl W IUIOCKOCTH, KacarenbHas | McciemoBaTs B3aMMHOE pacloiokeHne chephl U IITOCKOCTH.
Iockocth K ctepe. V3o0OpaxkeHne Ten BpalleHHs Ha IUIOCKOCTH.

PazBeprka nunmuHApa 1 KoHyca. CumMeTpus chepsl U mapa.

122. | O6peM. O6vem mpu3mbl. OCHOBHBIE CBOHCTBa 00BeMOB Tell. Teopema | CBOOOMHO —oOmepHpoBaTh TOHATHAMHU: OO0BEM Tema, O0O0BEM
06 o0beMe NMPAMOYTONBHOTO NAapajUIeNenunesia ¥ CIEACTBH U3 HEC. | mpsMOyroibHOTO Mapaseiennnena. PopMyIHpoBaTh OCHOBHBIC
OG6bem NpsAMOit M HAKJIOHHOH NPH3MBI. cBoiictBa  00BbEMOB.  JlokasbiBaTh  TeopeMy 00  00BEMe

OpSMOYTONBHOTO  MapajieNienunena, CileiAcTBUA U3 Heé.
Jloka3eiBaTh TEOpeMy 00 00bEME HAKIOHHOW NMPHU3MBI Ha IIPHMEpe
TPEYTOJIBHON NPU3MBI U IS IPOU3BOJIBHON IPU3MBL.

123. | Ilomobue B mpoctpancTBe. OTHOUIEHHE O00BEMOB, IUIOLIAJCH
moBepxHocTell  momoOHBIX  ¢uryp. IIpeoOpaszoBanme momoOws,
TOMOTETHS.

124. | TlocTpoeHue cedeHH MHOTOTPAHHUKOB U TEJ BPAICHUS: Crpoutb cedeHus. Pemarh cTepeoMeTpuyuecKkre 3aJadydl Ha
CEYEeHHs! IIUHAPA (HapayIeNbHO W MEPHECHAMKYIAPHO OCH), CCYCHHUS | MOKA3aTENbCTBO MATEMATHYECKHX  OTHONICHHH, HAXOMKICHHE
KOHYCa (napannem,Hoe OCHOBAaHHIO U TIPOXOJAIICEC 4epe3 BGPHII/IHY), TCOMCTPHUYCCKUX BCIHYHMH (,Z[J'II/IH, YTIIOB, TUTOIIAJICH, 06”béMOB).
CeueHus Iapa, METOMBI TIOCTPOCHHUS CEUECHUN: METOJ CENOB, METOM | Mcmonp30BaTh NpPH  PEUIEHHMH  CTEPEOMETPHUECKHX  3a74ad
BHYTPCHHETO IPOCKTUPOBAHMSI, MCTO/ [IEPCHOCA CEKYILICH IULIOCKOCTH. | npyaHUMETpUYecKue (akThl M MeToAbl. IIpOBOAMTL JOrMYECKH

KOPpPEKTHBIE  [OKA3aTENbHBIE PACCYKACHUS TPH  PELICHUU

CTCPCOMCTPUYCCKUX 3aJiav.

HpaKTH‘ICCKOC 3aHATHE

125.

O6peM. O0beM HPaMHUIBL.

Jloka3piBaTh TeopeMy: 00 00BEMe mHpamuisl, (OPMYIHPOBATH
CIeNCTBUA U3 Hee: 00bEM yced€HHOW mupamunbl. BrIBOTUTH
(dbopMyIy sl BRIYUACICHUS 00bEMOB YCEUEHHOM MTUPAMUJIBI

126.

O6beM. OO0beM IUIMHIPA U KOHYCA.

CB0OOOMHO OMEpPHUPOBaTH MOHATUSAMH: OO0BEM Tena, IUIOIATh
noBepxHocTH. POPMyNIHPOBAaTH OCHOBHBIE CBOHCTBA 0OBEMOB.

JlokasbiBaTh TeopeMbl: 00 00béMe IUIUHIPA; 00 00bEME KOHYycCA.
BeiBomuth  (opMyJBl Ui BBIYUCICHUS 00BbEMa yCEUEHHOTO

KOHyca.

127.

O06beM I1apa 1 MapoBOro CErMEeHTA.

CB0060HO ONEepPUPOBAThH MOHATHAMU: IAPOBON CETMEHT, LIApOBOM
CJIOM, IIApOBOM CEKTOpP, OCHOBAHUE U BbICOTA CETMEHTA, OCHOBaHUE
W BBICOTA LIAPOBOTrO CJIOs. BEIBOAUTE GOPMYIBI AT HAXOXKACHUSL
O00BEMOB IIAPOBOTO CErMEHTa, IIAPOBOTO CEKTOpa, IUIOIIAIH
coeprl. JlokaseBaTh TeOpeMy 00 00bEMe mapa.
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128. | KomOuHanuu Ten BpalleHHus U MHOTOrpaHHHUKOB. [Ipu3ma, BrucaHHas | Pemiate mpocTeie 3amadu, B KOTOPBIX (DUIYPHPYIOT KOMOWHALUH
B LIWIIMHJP, ONMCAHHAas OKOJIO WMIMHApa. [lepeceuenue cdepsl u mapa | TE BPAIEHUs M MHOTOTPAHHUKOB. VCIOIB30BaTh NPH PELICHUM
¢ uiockocThio. Kacanue mapa u C(I)CPBI IUIOCKOCTBIO. 3a71a4, CBjA3aHHBIX CO C(bepofx'l " mapoM, IJIaHUMCTPUICCKUC (I)aKTBI

U METOHBI.

129. | KomOuHanmu Ten BpalleHHss W MHOrorpaHHukoB. [loHsTtue | Pemiath cTepeomerpuueckue 3alaud, CBSI3aHHBIE C TeEJlNaMH
MHOTOTPaHHHKa, OMHCAHHOIO OKOJO cdepbl, chepsl, BNHCAHHON B | BPAIUICHHS,  MOCTPOCHHEM  CCYCHMH  Ted  BpalleHWs, C
MHOTOTPaHHUK HIIM TEJIO BPAILCHUS. KOM6I/IHaHI/IﬂMI/I TCJI BpalllcHUA 1 MHOTOTPaHHUKOB.

130. | Ilnomame MOBEpXHOCTH HWJIMHIApA, KOHyca, IUomanb cepsl u ee | CBOOOAHO OMEPUPOBATH MOHATUSIMH: KOHHYECKAs MOBEPXHOCTD,
YacTeH. KOHYC, YCEU€HHBIH KOHyC. M3yuaTh CIOCOOBI MONy4YEHHs

KOHMYECKOH ITOBEpXHOCTH, KOHyca. M300pakaTh KOHYyC H €ro
CCUCHHMS IUIOCKOCTBIO, TPOXOIAIIEH dYepe3 0ch, M IUIOCKOCTHIO,
MePIEHANKYIISIPHOH K OCH.

131. | Ilnomame MOBEPXHOCTH NWJIMHIpPA, KOHYCa, IUIOIAAb Cepbl U ee
gacTen.

132. | PemeHue 3aga4 Ha INIOCKOCTH C UCTIOJIB30BAHUEM CTEPEOMETPHUECKUX
METOJIOB.

133. Cedenns mapa, METOJIBI IIOCTPOCHUS CEUECHHUI: METOA CIIeIoB, MeTo] | PemaTh cTepeoMeTpuuecKHe 3ajaun, CBsA3aHHBIE €O cdepoll u
BHYTPEHHETO MPOEKTHPOBAHMS, METO/I [IEPEHOCA CEKYILIEH TIIOCKOCTH. | IIAPOM, HAXOXKIEHHEM ILIOMAnH chepbl U e€ YacTel, MOCTPOEHHEM

ceueHunit cepsl U nIapa.

134. | Pemenue 3aa4y Ha INIOCKOCTH C UCIIOJIb30BAaHUEM CTEPEOMETPHYECKUX | Pemars cTepeoMeTpuueckue 3a1adu, CBsi3aHHbIe ¢ 00bEMOM IIapa,
METO/IOB. IIapOBOTO CETMEHTa, IAPOBOTO CEKTOPA, INIOMIAbI0 C(HEPHI.

2.5 | /Ipnkenus B 4/2 | Ypok
MpoCTpaHCTBE 135. | JiBwxkenust npoctpanctea. OrtobGpaxenus. J[Bwxenus u paBeHCTBO | CBOGOIHO ONEPUPOBATH TOHATHUSAMH: OTOOPAKEHHUE TPOCTPAHCTBA
(uryp. OOwwme cpoiicrBa aBwkennil. IIpeoOpasoBanus MOZOOMS. | ma ceGst, JBMKEHHME TNPOCTPAHCTBA; ILEHTpANbHAsA, OCeBas M
Tpsimast u cdepa Siinepa. 3epKajbHas CUMMETPHH, MApaUIebHbIA MEPEHOC; PABEHCTBO U
nogobue ¢uryp. OnepupoBaTh MOHATHSIMHU: HpsiMas u cdepa
Diinepa. BeImoyHATh Mpeodpa3oBaHus MOA00US.
136. | Bunsl nBMKeHUI: MapasiebHBINA IEPeHOC, IEHTpalbHas CHMMETpHs, | Jloka3pIBaTh yTBEP)KICHHS O TOM, YTO IIEHTpajbHAas, oceBas U
3epKanbHas CHMMETPHS, IOBOPOT BOKPYT MPSIMOH. 3epKajibHasl CHMMETPUH, MapauleNbHBII TEepeHOC  SIBISTFOTCS
JBIDKCHUSIMH.
IIpakTHyeckoe 3aHATHE
137. | IIpeobpazoBanus mogobwst. [Ipsmas u chepa Ditnepa. Pewate reomerpuueckue 3amadd ¢ HCHOJIB30BAHUEM ABMXKEHHUU.
Vcnonp30BaTh U PELICHUH 3a]ay ABHKECHUS MPOCTPAHCTBA U UX
CBOMCTBA.

Pa3nen 3. BeposiTHOCTH U CTATHCTHKA
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31

OneMeHTHl TEOpUU
BEPOSITHOCTEH.

10/4

Ypok

138.

I'pad, cBsasHENT Tpad, mytu B rpade: mukiasl U menu. CTemneHb
(BasieHTHOCTH) BepiIuHbL. ['padbl Ha miockocTh. JlepeBbs.

ITpencTaBnsiTh OOBEKTHI M CBSI3HM MEXIYy HHMH C IOMOIIBIO
rpada, HaXOIUTh MyTH MEXAy BepuimHaMu rpada. Beigensats B
rpape menu u nuKIbl. CTPOUTH J[EpeBO IO OIHCAHUIO
CIy4JailHOro OIbITa, CiyJaiiHble
TepMUHaX AepeBa. Pemats 3agauu ¢ moMorplo rpados.

OIIKMCBIBATh CcOOBITHS B

139. | OnemenrtapHeie  coObITHSA. BepodTHOCTh cioy4aiHOrO COOBITHS. | Bplmenars M ONWCHIBaTH CIy4aWHBIE COOBITHA B
CryyaiiHble OKCIEPUMEHTHI (OMBITHI) M CiIy4aiiHble COOBITHS. | CIy4aiiHOM OTIBITE. DopMyIupoBaTh yCIIOBHS
DneMeHTapHBle  COOBITHA  (MCXOABI). BeposTHOCTh  ciydaitHoro | MPOBEICHHS ClydaiiHOro ombita. Haxomuts BeposTHOCTH
coObITHs. BIM30CTh 4acTOTBl W BepOSATHOCTH coObITHH. CiydaiiHble CcoOpITHIA B OIBITax ¢ PaBHOBO3MOXKHBIMH
OIBITHI C PABHOBO3MOKHBIMH 31€MEHTAPHBIMH COOBITHSAMH. SJIEMCHTAPHBIMHU HCXOMaMH.

140. | Onepanuu HaJ COOBITHSIMHU: nepeceyeHue, o0benuHeHue, | Mcmonp3oBaTh quarpaMMsel Diiiepa U BepOabHOE OMKUCAHKE
MIPOTUBOIIONOXHBIE ~ coObITnA.  Jlmarpammer  Oifnepa. ®Popmyna | coObITHII TpW BBEIMOJHEHHM OMNEpanuil Hal COOBITHAMH.
CJIO’KEHUS BEPOSITHOCTEH. Pematp 3amadm, B TOM 9HCIE C HCIIOJIB30BAHHEM JIEpeBa

CIly4JalHOTO OMbITa, (OPMYN CIOXKEHHS M YMHOXKCHHS
BEPOSATHOCTEN

141. | YcaoBHas BepOATHOCTD. YMHOXeHHe BepoaTHocTeil. JlepeBo | PemaTe 3agaum, B TOM 4YHCIE C HCIONB30BaHHUEM JEpeBa

CIIy4allHOr'0 3KCIIEPUMEHTA. CIy4allHOIO ONBbITA U YMHOXXCHHsI BEpOSTHOCTEH. Mcnonap3oBaTh
MIPaBMJIO YMHOXXCHUS, U3ydCHHBIE KOMOWHATOpHBIE (hOpMyIbl [UIs
MIEPEUUCIICHUS] 3JIEMEHTOB Pa3IMYHBIX MHOXECTB, B TOM YHCIIE
9JIEMEHTAPHBIX COOBITHH B CITy4aifHOM OIIBITE.

142. | buHapHBIi cioyd9aliHBIH ONBIT (WCOBITAaHHWE), ycmex u Heyxada. | [lome3oBatbes ¢opmynoil w TpeyronmpHukoM [lackams mms

HezaBucumble wucneiTanus. Cepus HE3aBHCHMBIX HCIBITAHUHM 10
nepBoro ycrexa. IlepecranoBku u ¢akTopman. Uuciao codeTaHWH.
Tpeyronsauk [ackans. @opmyna 6unoma HeloToHa.

Ompe/eeHUsT 4Yuciaa coderaHuid. [IpumeHsTh  dopmyny
ounoma HerioToHa s TpeoOpa3oBaHMsS — BBIPAXKCHUI.
Pa3OuBath  CHOKHBIE  OKCHCPUMEHTHI HAa  OTICIBHBIC
WclbITaHusA. PemaTe 3agauyd  Ha TOUCK BEPOSITHOCTEH

COOBITHII B cepur UCIBITAaHUN 10 IIEPBOTO YCIeXa U B CEPHIX

ucnelTanuil bepHysm.

IIpakTHyeckoe 3aHATHE

143.

YMHOXKEHHe BeposTHOCTeH. JlepeBo ciryyaifHOTro aKcrepuMeHTa.2

144.

Cepust He3aBUCHMEBIX HcmbITaHuE bepHymmm. Ciay4aliHbBI BBIOOp U3
KOHEYHOH COBOKYITHOCTH.

Pa30uBaTh CIIOKHBIC HKCIIEPUMEHTH HA OTAEJIBHBIC HCIIBITAHHA.
Pematp 3amauM Ha TOHCK BEPOSATHOCTEH COOBITHIH B CepuH
HCTBITAHUHN [0 IEPBOTO ycIlleXa U B CEpUsAX UCHbITaHUN bepHymnu,
a TaKkKe B OINBITAX CO CIy4ailHBIM BBIOOPOM U3 KOHEYHOU
COBOKYIHOCTH C HCIIOJb30BaHUEM KOMOHMHATOPHBIX (aKTOB H
¢dbopMyn, B TOM 4YHCI€ B XOJA€ IPAaKTUYECKOW paboThl C
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MIPUMEHEHHUEM CTaHAAPTHBIX (QYHKIHH.

3.2

JuckpeTHble
cly4yaiiHble
BEJTMYMHBI

16/10

Ypox

145.

Cnyuaiinass Benu4uHa. Pacmpenenenue BeposiTHOcTeil. Juarpamma
pacupenenenus. Omepanuyl Haj CIlydallHBIMH BeTHMIUHAMA. bruHapHas
cirydaiiHas BeJIMYUHA.

OcBauBaTh TOHATHS: ClydyailHas BeJIMYWHA, paclpeeNieHue,
TaOIUIIA pacIpeeNieH s, IuarpaMMa pacipeIeIIeHs.

146. | CoBMecTHOE paclpeleneHue IBYX ciaydailHblx BennyuH. He3aBucumbie
CITy4yailHble BEJIMYUHBI.

147. | Jucnepcus ¥ CcTaHOapTHOE OTKJIOHEHHWE CIy4aiHOW BennuuHbl | OcBamMBaTh MOHATHS: AMCHEPCHs, CTaHJApTHOE OTKJIOHEHHE
(pacupenenenus). [ucnepcuss OWHApHOW CIydailHOH BENWYMHBL. | CIy4aifHOH  BEJMYWHEIL. Haxomuts JUCTIIEPCHIO no
MareMaTnueckoe OXHIAHHWE TPOU3BEINCHUS M JAUCHEPCHs CYMMSBI | pacupeneneHuro. Msydars  cBoiictBa  gucmepcuu. [lo
HE3aBHCHUMBIX CIyYalHBIX BeJWYMH. Jlucrepcuss W cTaHZapTHOE | M3ydYEHHBIM (popMyrnaM HaXOIUTH AWUCIIEPCHI0 OMHOMHAIBEHOTO
OTKJIOHEHHE  OMHOMHMANBHOTO  pacmpeneneHus. Jlucmepcuss ¥ | pacmpeleseHus], B TOM YHCIIE B XOA€ MPaKTHIECKON paboThI
CTaHJApTHOE OTKIOHEHHE T€OMETPHYECKOTO PACIPEACTICHNUS.

148. | 3akon 6onpmux yncen. HepaBencTBo UeOrimena. Teopema Uebbimena. | Pa3oupath JloKa3aTeiIbCcTBa TeopeM. OcBauBath
Teopema  bepuymmu.  BbIOOpOYHBI ~ METOA  MCCNICIOBaHWHA. | BHIGOPOUYHBIN METON WCCICAOBAHUM, B TOM YHCIE B XOIE
Bei6opounbie xapakTepucTiki. OLEHUBAaHIE BEPOSITHOCTA COOBITUS 10 | mpakTHyecKoil paGoTel. OCBAMBATH MOHSTHS: TeHEpaTbHAS
BBIOOPOYHBIM JTaHHBIM. HE)OBepKa MIPOCTEUIINX TUMOTE3 C MOMOIIBIO COBOKYIIHOCTb, ~ BBIOODKA, BBIOOPOUHOE — CpemHee H
M3YHCHHBIX PACTIPCACTCHIH. BBIOOpOYHAss ~ JAWCIEpCHs.  BBIYHMCIATE  BBIOOPOUHBIC

XapaKTEepUCTHKM M Ha WX  OCHOBE  OLECHHBATh
XapaKTEPUCTUKH TeHEPATbHON COBOKYITHOCTH.

149. | HempepbiBHBIE  cilydaiiHble  BeOMYMHBL. ~ DYHKUMS  IUIOTHOCTU | 3HAKOMHUTBCS ~ TMOHATUSIMU:  HEOpEphIBHAs  cioyvailHas
BEPOATHOCTH  PaCHpEIENeHU. PaBHOMepHOE pacnpesieieHHe M €rO | penupHa,  HENPEPHIBHOE  paclpefeleHHe,  (ByHKIHS
CBOHCTEA. IUIOTHOCTH BEpPOATHOCTH. HaXoouTh BEpOATHOCTH COOBITHH

0 IaHHOM (PYHKIMHU TJIOTHOCTH.

150. | ®yHKOMSA MIOTHOCTH BEPOSTHOCTH IMOKA3aTEIBbHOIO M HOPMAIBHOIO | 3HAKOMHUTBCA C MOHATUSAMM: IIOKa3aTENbHOE paclpeleNeHue,
paCHpe,Z[eJIeHPIﬁ. (DYHK]_II/UI IJIOTHOCTH BEPOATHOCTU IIOKA3aTCIBbHOI'O HOpMaJIbHOC pacIpeICICHUE. B},me_r[;r[]) 110 OIIMCAHUIO c_r[yqa]‘/'[HHe
pacnpeneneHus, (GYHKUMS IUIOTHOCTH BEPOSTHOCTH HOPMAIBHOTO | BeMuuMHBI, pacHpeiel]eHHBIe 10 IOKA3aTeIbHOMY 3aKOHY, IO
pacupeneneHusd. OyHKIMS IUIOTHOCTH M CBOWCTBA HOPMAalbHOTO HOPMAJIbHOMY 3aKOHY.
pacrpeseneHus.

151. | IlocnenoBaTenbHOCT OAMHOYHBIX HE3aBUCHMBIX COOBITHH. 3ajnaud, | Belaensars 1O  ONHMCaHMIO — CIIyYailHOTO  ONbBITa  BEJIWYHHBI,
IpHUBOAALINE K pacrpeneneHuro [lyaccona. pacrnpeneneHHsle 1o 3akoHy [lyaccoHa.

152. | KoBapmamust AByX ciy4daiHbIX BeinwmuuH. KoadduumeHT nmHe#HO# | OcBamBaTh MOHATHA: KOBapwalusd, KOX(PQHUINEHT KOPPEIIUH,

koppensin. CoBMeCTHbIE HAOMIOCHUS BYX BeNW4UH. BbIOOpOUHbBIi
KOX(PPUIUEHT KOppeisaiuu. Pasmuuue MEXTy JHHCHHOW CBS3BIO U
MIPUYUHHO-CIIEICTBEHHOW CBs3bt0. JIWHeWHass perpeccus, MeTOA

JMUHeHHas 3aBUCHUMOCTh. OIICHMBATh XapakTep CBSA3M MEXIy

CHy‘IaﬁHBIMPI BCJIMYMHAMM, MUCXOJAA U3 TNPUPOABI [AaHHBIX U

BBIYHCJICHHBIX  XapaKTCPUCTHUK. Hcnons3oBath AuarpaMmbl
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HaUMCHBIINX KBaJApaTOB.

paccemBaHMA I HM300pa)XEHUS COBMECTHOTO  PacCEHBAHUS
JTaHHBIX. HaxomuTe Ko QUIIEHTHl OCH qUarpaMMBbl, B TOM YHCIIE
B XOJ€ MNpaKTHYECKOW paboThl C MPUMEHEHHEM CTaHJapTHBIX

GyHKIHI.

HpaKTH‘ICCKOC 3aHATHE

153. | IIpumeps! pactpeneneHuii, B TOM 9Uciie TeOMETPUIECKOE U
OMHOMUAIBLHOE.
154. | MartemaTuueckoe OXHIaHUE CIy4yalHOW BEIMUYUHBI (pacrpeneieHus).
[Ipumepsl TpUMEHEHUS MAaTEeMaTHYECKOTO OXHIAHWS (CTpaxOBaHHUE,
morepest). MaTeMaTHueckoe OXuAaHHE OWMHApHOW  CIydaifHO#
BEJIMYMHBI. MaTeMaTHIeCKOe OKHUITAHUE CYMMBI CITyYailHBIX BEIHYHH.
MareMaTHueCKOe OKHJIAaHHE T'€OMETPHUECKOro M OWHOMHAIBHOTO
pacrnpeneneHui.
155. | 3amaun, npuBOAAIIME K IOKAa3aTEIbHOMY PaCcIpeAeIeHUIO. Pa3Oupate mpuMepbl 3agad, NPUBOMINIMX K IOKa3aTeIbHOMY
pacrpeeeHuIo 1 K HOpMallbHOMY PacIipeelICHIIO.
156. | 3amaum, mpuBOIAIIE K HOPMAIHHOMY paclpeAeICHHUIO. Pa3Oupate mpuMepbl 3agad, NPHUBOMIIIUNX K IIOKa3aTCIBHOMY
pacrpeneneHuIo 1 K HOpMallbHOMY PacIipeelICHHIO.
Koncynpramus 2 157. | KoHcynpTamus nepen 3K3aMeHOM
CamocrosTensHas paboTa 12 1 IToxroToBka K sK3aMeHy
39 2 — Pabora ¢ KOHCIIEKTaMH, Y4eOHOM W  CIEIHaIbHOM

9KOHOMHYECKOH JuTepaTypoil (mo maparpadam,
Y4eOHBIX TOCOOMIT, yKa3aHHBIM IIPETIOIaBaATEIIeM ).

— TloxroroBka K MPaKTUYECKUM 3aHATUSM C HCIIOJIBb30BaHHEM
METOIUYECKHX PEKOMEHJAIMH MperoaBaTes, BITOJHEHHE
u oopMIIeHHE PAKTUIECKUX PaldoT.

— DBrlmonHeHnue foOMaNIHUX 3a1aHKUH 110 pa3Jeny.

— IlpumepHas TemaTnka TOMAIIHUX 3aJaHUH MO pa3aeny:
Pemenne 3amay Ha HaXOXICHHE IPOM3BONHBIX (YHKIHUIT
UCIIONB3Ys npaBmia auddepeHnupoBanus. Penienne 3aqa4 Ha
HAXOXXACHHE  INPOM3BOJHBIX  JJIEMEHTApHBIX  (DYHKIUM.
Pemenne 3amay Ha HaxOXKICHHE YIIIOBOrO Kod(hdHIHeHTa
KacaTeJdbHOM K Tpaduky ¢yHKuuu. Permienme 3amad  Ha
COCTaBIICHUE ypaBHEHHs KacaTelbHOH K rpaduky (yHKIUH.
Pewrenue 3a1au Ha HaX0XKIEHUE MPOMEXYTKOB MOHOTOHHOCTH
GbyHKIMHA.

Pemenre 3amay Ha HaXOXJICHHE OSKCTPEMYMOB (DYHKIUA.
Pemenve 3amau  Ha  HaxOoXIEGHHE  HAuOONbBIIEro U
HauMeHblIero 3HadeHui ¢ynkuuu. MccnenoBanue (GyHKIuA

riaBaM
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MpU TOMOIIM TPOU3BOJHOW M TMOCTPOCHHE WX TPapHUKOB.
Pemenne 3amad Ha HaxOXKACHHE MEPBOOOPA3HBIX (DYHKITHIA.
Brrancienne wHTEerpanoB. PemeHme 3amad Ha HaXOXICHHE
IJI0Laie KpUBOJIIMHEHHBIX Tpanenuil.

[Nouck nHpOpPMAIMK TIO TEME C UCIIOIHF30BAaHHEM Pa3INIHBIX
TEXHOJIOTUH ITOUCKA,

C6op, cucremarn3zanms, U3ydeHne u ohopMIICHHE MaTepraa,;

Bri6op (hopMbI peAcTaBIeHUS MaTepHaa: KOHCIIEKT,
Jokian, pedepar, razera, scce, Ipe3eHTanus, OyKJeT, IUaKaT,
cxema, Tabauna, caiit u T.1.

IIpomesxyTounas 4
aTTecTanus B popme

3K3aMeHa

Bcero: 369
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6. YCJIOBUA PEAVIMBALIUUA YYEBHOI'O IIPEIMETA
MATEMATHKA

6.1 MaTepuajibHO-TeXHUYeCKOe o0ecrieyeHue

B coorBerctBum ¢ TpedoBanmsivu PIOC COO k MaTepHaTbHO-TEXHUYECKOMY
ofecrieueHnI0 y4yeOHOro mpoiiecca yriyOJNeHHBI YpOBEHb Kypca MaTeMaTHUKU H3y4yaeTcs B
YCIIOBUSIX MPEAMETHOIO KaOMHETa MaTEMaTHKU.

[Iporpamma yue6Horo mpeamera OVYIIn.03 Martemaruka peanau3yercs B YriyOJIeHHOM
YPOBHE, B KOTOPOW HMEETCS] BO3MOXHOCTh OOECIEUUTh CBOOOIHBIA J0CTyrm B MHTEpHET BO
BpeMsl Y4eOHOT0 3aHATHUS U B IIEPUOJI BHEYUCOHOU JAesITeIbHOCTH 00yJaroIIuXCsl.

O6opynoBanue yueOHOro kabuHera:
— Paboune mecta Ha 25 oOyyaronuxcs
— ABTOMaTHU3MpOBaHHOE pabouee MECTO MPENoaaBaTes;
— HHrepakTuBHAsA NOCKA, IPOEKTOP, KPOHILITEHH;
— JlunensnoHHoe mporpaMmMHOe oOecriedeHre 00IIero Ha3HaYCHNUS;
— Bpixoa B rio0anbHyO CETh;
— MarnuTtHo-MapKepHas 10CKa;
— Crarudeckue, ITMHAMUYECKHUE, IEMOHCTPAIIMOHHBIE U Pa3IaTOYHbIC MOJICIIN;
— KOMIUIEKT TEXHUYECKOW TOKYMEHTAllUH, B TOM YHUCJIE MAclopTa Ha CPeACTBA
o0yueHus, THCTPYKIUH 110 UX UCIOJIB30BaHUIO U TEXHUKE 0€30MacHOCTH;
— KomrutekT yue0HO-MeTOIMIeCKOM TOKYMEHTAINY;
— @oH/ OLIEHOYHBIX CPEJICTB M0 MPEAMETY;
—  Komnexnus iupoBeIix 00pa3oBaTEIbHBIX PECYPCOB;
—  DIIEKTPOHHBIE METOJIMYECKHUE MTOCOOUS IO MATEMATHKE;

6.2 UndopmannonHoe odecnevyeHne peajasu3amun NPporpamMmbl

B Oubnmoreunsiii ¢GoHA BXOAAT y4eOHUKH U3 (eAepaibHOTO MEPeyHs Y4EeOHHKOB,
JOTIYIIEHHBIX K UCHOJIB30BAHUIO TIPU pean3allii UMEIOIINUX FOCYapCTBEHHYIO aKKPEAUTAIUIO
00pa3oBaTeNBbHBIX MPOTPaMM HAYaJbHOTO OOIIEr0, OCHOBHOTO OOIIEro, cpemHero oOmIero
o0pa3oBaHUsl OpraHU3alMsAMU, OCYIIECTBISIOUIMMU 00pa3oBaTeNbHYIO JCSITENbHOCTh U
YCTAHOBJICHHS MPEACIHLHOTO CPOKA MCIIOIH30BAHUS HCKIIFOUCHHBIX YYCOHHKOB, YTBEPIKICHHOTO
npukazoM Munnpocsemenus Poccun ot 21.09.2022 N 858. (3apeructpupoBaHo B MuHIOCTE
Poccun 01.11.2022 N 70799).

Crynentam  Komnemxa  obecrieden  goctynma Kk  ydebnukam  OBC  Jlawb
(https://e.lanbook.com/)  (komrekmum  "®ITY. 10-11 w1  UWsn-Bo  «lIpocBemieHue».
O61eo0Opa3oBaTeNbHbIE IPEAMETHI).

B o0pazoBarenbHOM IpoLECCEe UCTIONB3YIOTCS 3JEKTPOHHBIE 00pa30BaTEIIbHBIE PECYPCHI
u3 (QenepalbHOTO TMEpeuHs dSJIEKTPOHHBIX O00pa3oBaTENbHBIX PECYpCOB, MTOIMYIIEHHBIX K
UCIIOJB30BAHUIO  TIPU  peaM3alliii  UMEIONIMX  TOCYJAApCTBEHHYIO  aKKPEIUTAIUIO
0o0pa3oBaTeNbHbIX MPOTrpaMM HAYaJIbHOTO OOIIEr0, OCHOBHOTO OOIIEro, CpeaHero oOIero
oOpa3zoBaHus, YTBEpXkKJACHHOro mnpukazom Munnpocsemenuss Poccun 18.07.2024 N 499.
(3apeructpupoBano B Muntocte Poccun 16.08.2024 N 79172).

OCHOBHBI€ HCTOYHHKH:
1. bammakoB M.M. Marematuka: y4eOHUK [l CTYJIEHTOB YUYPEKICHUH CpeIHEro

npodeccnoHaibHOTO  OOpa3oBanmsi, 1-¢ w3manme: OOMECTBO ¢  OTPaHUYCHHOM
OTBETCTBEHHOCTHI0 OOpa3oBaTeIbHO-U3ATEIBCKUM IEHTP «AKageMus», 2022r.
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bamvakoB M.U. Marematuka. 3amaunuk: ydeOHOe mocoOue s CTYIEHTOB CPEIHEro
npodeccuoHaibHOTO  OOpa3oBanmsi. 1-¢  w3mamme: OOMECTBO ¢ OTpaHUYCHHOMN
OTBETCTBEHHOCTHI0 OOpa3oBaTeIbHO-U3ATEIBCKUM IEHTP «AKageMus», 2022r.

DJIeKTPOHHbIE 00pa30BaTeJIbHbIC PeCYPChl

Bepositnocts u cratuctuka 10. B D0P BI10 mnpencraBimeno 8 wmonyneit nHa 34
akajieMuueckux yaca. O0umii nepedenp Moayseil: [IpeacraBnenue JaHHBIX U OMMCaTENIbHAS
craructuka; CirydaiiHple OMBITHI U CIydailHble COOBITHS, ONBITBI C PaBHOBO3MOXKHBIMHU
3JIEMEHTAapHbBIMM  ucxoaamu; Ormnepauuu HaJ COOBITUAMH, CJIOXEHHE BEpPOSITHOCTEH;
VYcioBHas BEpPOSITHOCTh, JEPEBO CIy4yailHOrO OIbITa, (GopMmysa IOJHOM BEpPOATHOCTH U
HE3aBUCHUMOCTb COOBITHH; OieMeHThl KoMOMHaTopuku; CepuM IOCIEI0BATENbHBIX
ucnbiTannii; CrydaifHple BeNWYMHBI M pactpenaeneHus; OO000IIeHne W CHCTEeMaTHU3alus
Kypca BepostHocTd U ctatuctuku 10 kinacca. OOO "CBEPOBPA30OBAHUE".

Beposithocts u cratuctuka 11. B D0P BIl1 mnpencraBimeno 8 wmonyneit nHa 34
akajgemMuueckux yaca. O0muil nepeueHb Moayseil: MatemaTiueckoe 0XKMJIaHue CIydaitHOn
BEIMYUHEI; J[McTiepcus U CTaHAapTHOE OTKIOHECHUE CITyJaiiHOW BETUYHHBI; 3aKOH OOJBIINX
gyrucen;  HempepoiBHbIe — ciiydaiiHble — BenwuuHbl  (pacmpenenenus).  HopmanbHoe
pacupenenenue; OO0OOIMICHHE W CHCTEMATH3AlHs: TPEJCTABIICHUE TaHHBIX U CTaTHCTHKAQ,
O6o0mmene W cucTeMaTu3alus: MHOXECTBa, KoMmOuHartopuka, rpadbr; OO0oOImeHHE U
CUCTEMAaTH3aIMsl: COOBITHS U UX BEpOSITHOCTH; OOOOIICHIE U CHCTEMATH3AIUS: CITydaiiHbIC
BennuuHsbl U pacnpeaenenus. OO0 "CBEPOBPA3OBAHUE".
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