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MOSICHUTEJIBHAS 3ATIMCKA

Maremarnka ABISETCS  OJIHUM M3 ONOPHBLIX  KYPCOB  OCHOBHOTO o0uiero obpasoBanus: oua
ofecreMnBaeT M3yIEHHE APYTHX AHCIHIUIHH, KAK €CTeCTBEHHO-HAYMHOIO, TaK M IYMAaHHTapHOrO HHKIOB, ed
OCBOCHHE HECODXOAMMO JUIS NPOJOIKeHNS 0DpazoBans W B NOBCeHEBHOI xu3nn, Paisurue y odyualonmxces
HAYUHLIX NPCACTABICHHH O NPOHCXOMICHHN H cynHocTH anredpanyuccknx aberpakinil, cnocode orpakenns
MaTeMaTHYeCKOil Haykoi ABIeHMIT W mpoueccoB B mpupone M o0mIeCTBe, pOAM  MATEMATHHECKOro
MOJICIHPOBAHHA B HAYUHOM MO3HAHHN H B NPAKTHKE CrIoco0CTBYET GOPMHPOBAHUIO HAYUHOIO MHPOBOI3PCHHA
M KaueCTB MBIIUICHHA, HCOOXOAMMBIX AIA ajanTaluu B COBpeMCcHHOM umdposom obniectse. Hayuenne
MatemaTiku ofecneunBaeT pa3BHTHE YMEHHA HaOIOnaTh, CPABHHBATBL, HAXOIHTEH 3aKOHOMEPHOCTH, TpedyeT
KPHTHYHOCTH MBIILICHNSA, CNOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBLIBATL CBOM JICHCTBHMA M BBIBOJIbL,
dopmyanpopars  yreepikaeHud. OcBoeHsHe Kypca o0ecneuUHBaeT Pa3BUTHE JIOTHYMECKOTO  MbIIUICHHA
00 YHAIOMMXCA: OHH NCTIONB3YIOT JAAYKTHBHBIC H WHIYKTHBHBIC paccykaeHus, obobneHne n KOHKpeTH3aIio,
abcTparupoBaie H aHaJOTrHIO.

JanHblil Kypc HMEET OCHOBHOE HA3HAUMEHHE — BBEJICHHE OTKPBLITOH, OOBLEKTHBHOI HEe3aBHCHMOI
HPOIEYPLI OUSHHBAHKA YYeOHBIX JOCTHKEHHIT 00YUaONMXCs, pesyisTaThl KoTopoil dyayr cnocobersosars
OCO3HAHHOMY BBIOOPY JaJbHEHIEro nyrH noiaydeHds o0pazoBaHMA: Pa3BHBAET MBHIUICHHE H
HCCIE10BATEILCKHE 3HAHUA oD yuatonxca: Gopmupyer 6a3y oOImMX YHHBEPCATLHBIX NPHEMOB H MOIX0I0B K
PEMICHHIO 3a/@HHI COOTBETCTRYIONIHX THIOB,

Lleas kypca:

-(hopMmupoBaTL NpEACTABICHHA O MaTeMaTHKE KaK CPEACTBE MOIYIHPOBAHUA ABACHHIT H MPOIECCOB!;

-PAIBUBATL  JIOPHYCCKOC  MBIIUICHHE, MaTCMaTHUCCKYIO MHTYHIMIO, TBOPUYCCKHE CIOCODHOCTH,
HEODXOMMBIC JUIS NPUMEHEHHS HX B Jansieifmeit Dyaymieii npodeccHonaiLioil e Te/IbHOCTH,

Ha m3yuenne yuebnoro kypca «Maremariueckas mMozanka» orsoaurtea |7 wacos (0,5 yaca B Henenmo).



COJEPKAHHUE OBYYEHUA
Aarebpa

Beenenne: nens w0 cojepwaHne 3MeKTHBHOTO Kypca, (dopmel koHtpot. CTaHIapTHBIE BHI vHCIa.
Oxpyrnesne u cpaBHenue uscen. bykBeHHbie BoipaxkeHua. CTeneHb C 1eJbIM NokazatesieM. MHOTOMICHbL
ITpeobpazosanne  Boipawennii. Pajlokenne MHOrOWICHOB Ha  MHOKHTEAM, AJredpanueckue JApodH.
Coxkpamenne anredpandecknx apobeil. [IpeobpazoBanns panuoHaIbHBIX BhIpaykeHwuii, KBaapaTHble KOpHH.
Jluneitnble n kBagpatHble ypaBHeHna., Cuctembl ypaBHeHuii. CocTapieHHe MaTeMaTHHUECKOil Mojaeam mo
yeaoBHIO 3aj@un. Texcrosebie 3ajaun, Hepasencsa ¢ 0/(HOM NepeMEHHOI H CHCTEMb! HEPABEHCTB,

Oyukmn 1 rpadgukn. 3aBHcHMocTs Meway BeanuuHamu, [lpeactaBinenne JaHHBIX B BHIAe Tadmmii,
auarpamMMm # rpadmkoB. DieMeHThl KOMOHHATOPHKH, CTATHCTHKH M TeOPHH BeposTHocTeil. Mona, meanana,
cpeanee apugmernueckoe. CTaTHCTHUCCKHE XapakTepHeTHKH, Pemmenne 3amar.

T'eomerpun
Tpeyroasuuku,  ueTbpexyroibHuki.  PaBeHcrso  tpeyroasHukos.  (DopMmyasl  miomangm.
IponopumonanbHbie 0Tpe3ki. OKpYKHOCTH. YTJIbl: BIUCAHHBIC N HEHTPAIBHBIC.



IVMIAHHPYEMBIE PE3YJBTATHBI OCBOEHHS IMTPOI'PAMMbBI VHEBHOT O KYPCA
«Maremarnueckast MO3anKa»

JIMYHOCTHBIE PE3VJIBTATHI

JInuHOCTHLIE PE3VALTATHI OCBOCHHA Mporpammel yucOHoro kypea «MareMaTHueckas Mo3anka»
XapakTepH3yoTCa:

1) naTpHOTHYECKOEC BOCTTHTAHNE:

NPOSRICHHEM HHTEpeca K MpOUUIOMY M HACTOANIEMY poccHilckoif MareMaTHKH, [[CHHOCTHBIM
OTHOHMICHHEM K JIOCTIDKEHMAM POCCHHCKMX MATEeMAaTHKOB M POCCHIHCKOH MaTeMaTHHeCKOiH IIKOAbI, K
HCMOJB30BAHHIO YTHX JOCTIDKEHNUIT B APYIHX HAYKAX U NPHKIAIHBIX chepax;

2) rpazk1aHcKoe H IYXOBHO-HPABCTBEHHOE BOCIIHTAHHE:

FOTOBHOCTBIO K BBIMOJAHECHHIO 00A3aHHOCTEH MPakKIaHHHA H PeTHalNM €ro npas, Npe/ICTaRIeHHEM O
MATEeMaTHYeCKHX OCHOBAX (PYHKIHOHMPOBAHHA Pa3THYHBIX CTPYKTYP, ABICHHI, MPONEAYP TIpamIaHCKOro
obniecTsa (HanpuMep, BLIOOPLIL, OMPOCHI), TOTOBHOCTLIO K OOCYKACHHIO HTHMECKHX MpoOJieM, CBA3AHHBIX C
NPAKTHYCCKNM [IPUMEHSHHEM J0CTIRKEHNIT HAYKH, 0CO3ZHANMEM BAKHOCTH MOPLITLHO-ITHUYECKHX TPHHITUIOB B
JeATeNIbHOCTH YMEHOTO]

3) TPYA0BOE BOCTIHTAHHE:

YCTAHOBKOH Ha aKTHBHOE YYaCTHE B PELLCHNH MPAKTHHCCKHX 3a/1a4 MATeMaTHYECKOH HalpaBieHHOCTH,
OCO3HAHHEM BAXXKHOCTH MAaTeMaTHHECKOro o0pa30BaHMA Ha MPOTAXEHHH BCeil KH3HM U1 YCHEUIHOH
npodecCHOHANLHOH  JICATENBHOCTH M Pa3BUTHEM HeoOXOAHMBIX YMEHMIl, OCO3HaHHBIM BBIGOpOM W
HOCTPOCHHEM HHANBHAYAILHON TPACKTOPHI 00PA30BAHMA M AHIHCHHBIX MJAHOB ¢ YUETOM JHYHBIX HHTCPCCOB
1 00IIeCTBEHHBIX NOTPEOHOCTEI:

4) 3CTETHYECKOC BOCTTHTAHNE:

CMOCODHOCTHIO K IMOIHOHAIEHOMY H 3CTCTHUCCKOMY BOCTIPHATHIO MATEMaTHUCCKHUX OOBEKTOB, 3a1aY,
petieHHii, paccyxaeH i, YMEHHIO BIISTh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE:

5) HEHHOCTH HAYYHOI0 MO3ZHAHHA:

OpPHEHTAIMEH B JCATEIILHOCTH HA COBPEMEHHYIO CHCTEMY HAYUHBIX NpeiACTaBieHHiT 00 OCHOBHBIX
3AKOHOMEPHOCTAX PA3BHTHA YEJOBEKa, MPHPOALI M 00IECTBa, NMOHMMAHHEM MaTeMAaTHHeCKOl Haykn Kak
cheprl  YLNIOBRHECKOI AEATENLHOCTH, JTANOB €€ PasBuTHA W 3HAYMMOCTH JUIS Pa3BUTHA IHBHIH3AINH,
OBJIAICHHEM A3BIKOM MaTEMATHKU H MAaTEMaTHIECKOI KYJILTYPO KaK CPEACTBOM MO3HAHUA MHPA, OBIAICHHEM
NpOCTEHIHMI HABBIKAMH HCCIIEI0BaTEIbCKOI ICATEILHOCTH,

6) ¢usnueckoe BOCHHTAHHC, (OPMHPOBAHHC KYJALTYPbL 310POBbA H  IMOUHOHAIBLHOIO
Daarononyunn:

FOTOBHOCTBIO MPHMEHATH MaTEMaTHHYECKHE 3HAHHA B HHTEpecax CBOEro 3I0pPOBbA, BEASHHA 370POBOrO
o0paza KUK (310POBOC MUTAHHE, COATAHCHPOBAHHLIT PCAKUM 3aHATHIT M OTALIXE, peryaspuas puinueckas
AKTHBHOCTH), COPMHPOBAHHOCTHIO HaBbIKa pedaeKCHH, TPH3HAHHEM CBOEIO MpaBa Ha OMIMOKY H TAKOTO e
npaBa IPyroro 4eaoBeKa;

7) IKOOTHYHECKOC BOCTIHTAHHE:

OpHEHTAIMEH Ha TPHMEHEHHE MaTeMaTHHYECKHX 3HAHMIT JUIA pelleHna 3aaad B 007aCTH COXPaAHHOCTH
OKPYKAIONICH CPeibl, MIAHHPOBAHHA MOCTYNKOB M ONSHKH HX BO3MOXKHBIX MOCHACACTBHIT UL OKpYKaroueii
cpejibl, OCO3HAHHEM TI00aILHOIO XapakTepa KOOI HICCKHX NpodaeM U NyTeil HX PelcHus;

8) ananTauus K H3IMEHSIONIHMCH YCI0BHAM COUHAILHON U NPHPOIHOH Cpebl:

FOTOBHOCTBIO K JIGHCTBHAM B YCAOBHAX  HEONPEATEHHOCTH, MOBBINICHHIO YPOBHA  CBOEH
KOMIIETEHTHOCTH Hepes NMPAKTHUECKYIO ACATE/NBHOCTH, B TOM HHCIE YMEHME YUMTLCA YV JAPYIHX IHOACH,
npuobpeTaTh B COBMECTHOM JICATEABHOCTH HOBBIE THAHHA, HABLIKH H KOMIETEHIIHH 13 ONbITA JIPYTHX;

HEOOXOMMOCTLIO B (hOPMHUPOBAHNK HOBBIX 3HAHMIL, B TOM 4YHcie (POPMYIHPOBATL MM, TOHATHS,
THNOTE3bl 00 OOBEKTAX M ABACHHAX, B TOM HHC/E paHee HEH3IBECTHBIX, OCO3HABATL AS(MIIHTEI COOCTBEHHBIX
FHAHNIT M KOMIIECTEHTHOCTEH, UIAHHPOBATL CBOE PA3BHTHE;

CNoCODHOCTLIO 0COZHABATE CTPECCOBYIO CHTYAIHIO, BOCNPHHUMATEL CTPECCOBYIO CHTYAITHIO KAaK BbIIOB,
Tpebyroniuii KOHTpPMEp, KOPPEeKTHPOBATH MPHHUMAEMbIC PEIICHHA M AeicTBHA, (POPMYIHPOBATE H OLIEHHBATE
PHCKI M N0CACACTBHS, JOPMHPOBATL OIILIT,

METAIIPEIMETHBIE PE3YJIBTATHI
[Toznagare/nubie YHHBepCAdLHLIE YeDabIe 1eHCTBASA
BazoBbie JOrHyYecKkne neicrBus:



BBIABIATE H XapakTepH3oBaTh CYIMIECTBEHHbIE TPH3HAKKM MAaTEMATHYECKNX OOBEKTOB, MOHATHIL,
OTHOWICHWH  MEXKIY NOHATHAMY,  QOPMYIMpPOBaTL  ONPCACHCHHA  NOHATHI,  yCTaHaBIMBATHL
CYHIECTBEHHBIH NPH3HAK KJIacCH(HKAIMKN, OCHOBAHMA /U1 000OIIEHMA M CPAaBHEHMA, KPHTEPHH
MPOBOIHMMOTO aHaTH3a;

BOCMIPHHHMATL, (JOPMYIHPOBATE M NPe0o0pa30BLIBATE CYAICHHA: YTBEPAHTEIbLHBIE N OTPHIATEILHBIE,
SAHHU'HBIE, YACTHBIE H OOIIINE, YCIOBHBIE,

BBIAB/IATE MATEMATHYECKHE 3aKOHOMEPHOCTH, BIAHMOCBA3H H MPOTHBOpeuHs B (akTax, AAHHBIX,
HaOMIOACHHAX M YTBCP#KICHHAX, NpeUiararb KPUTCPHH JUIA  BRIARICHHA 3aKOHOMEpHocTell o
NPOTHBOPEHHIL:

JeaTh BBIBOBI C HCTIOIB30BAHHEM 3aKOHOB JOTHKH, JCAVKTHBHBIX H HIJIYKTHBHBIX YMO3aKI0O4eHnil,
YMO3aKJTIOUEHHIT 110 AHATOTHH!

pa30bupaTh J0Ka3aTeIbCTBa MATEMATHYECKHX YTBEPKIACHHI (MpAMbIE H OT NPOTHBHOIO). MPOBOINTH
CAMOCTOATCABHO HECIIOMHLIC JI0KA3ATEILCTRA MATCMATHUCCKMX (DAKTOB, BBICTPAHBATEL aPryMCHTAIHIO,
NPHBOUTE MPHMEPLI H KOHTPIIPHMEPLL, 000CHOBLIBATL COOCTBEHHBIC PACCYHACHNA

BeIOMpaTh cnocod pewenna yuedHoi 3anayn (CPaBHMBATL HECKOJBLKO BAPMAHTOR pelieHns, BHIOHpaTh
HanboJ1ee NOAXOIANMIE ¢ YUETOM CaMOCTOATE/ILHO BLUISACHHBIX KPHTEPHEB).

bBazoBbie HCCI€10BATEILCKHE 1eHCTBHA !

HCIIONIL30BATh BOMPOCH! KAK HCCICI0BATENbCKHIT HHCTPYMEHT MO3HAHHA, (POPMYIHPOBATL BOTPOCH,
dukcHpylonHe nporHBOpeune, MPodIeMY, CAMOCTOATCABLHO VCTAHABIHBATL HCKOMOC M JlaHHOE,
(opMHpOBaTH THITOTE3Y, APrYMEHTHPOBATE CBOKO TO3HITHIO, MHEHHE:

MPOBOAMTL 1O CAMOCTOATE/IBHO  COCTABACHHOMY TUIAHY HECJAOKHBIH JKcrnepument, Heboasmoe
HCCIEA0BAHHE 110 YCTAHOBJICHHIO 0COOEHHOCTEH MaTeMaTHUMECKOTO 00BLeKTa, 3aBHCHMOCTEH 00BEKTOB
MeRIY codoii;

CaMOCTOATENEHO (POPMYIIHPOBATE ODODIICHHA H BBLIBO/ILI [0 PEIVIILTATAM NPOBEAEHHOTO HaMOACHHS,
HCCIIC/IOBAHMA, OIICHHBATE JIOCTOBCPHOCTD NMOJIYUCHHBIX PC3Y/ILTATOR, BRIBOJOB i 00001ICHHIT;
NPOrHO3HPOBATL BO3MOKHOE PA3BHTHE NPOIIECCa, a TAKKE BBUIBHIATE MPEATIOI0KEHHA O €ro pa3BHTHH
B HOBBIX YCJIOBHAX,

Padora ¢ unpopmanneii:

BBUABIATE HEAOCTATOUHOCTh H M30BITOYHOCTH HHAOPMAINN, IaHHBIX, HEOOXOIMMBIX JUIA perieHH:
Janaqn;

BBIOMpATh, AHATH3HPOBATh, CHCTEMATH3NPOBATE H HHTEPIPETHPOBATE HHAOPMAIMIO PAa3THYHEIX BHIOB
i (opM npeIcTaBIeHHA;

BeiOupars GopMy npexcrasienns MHGOPMAIMH M HUNOCTPHPOBATL PELIACMBIE 3aJaud CXCMaMu,
AHArpaMMamMi, HHOI rpadmkoii 1 HX KOMOHHAIHAMM,

OlCHHBATL  HAMEKHOCTHL  MHPOPMALUMM 1O  KPHTEPHAM, TPEUIOKEHHBIM  YUHTEJeM WM
chopMYTHPOBAHHBIM CAMOCTOSTEIIBHO,

KOMMYHHKATHBHBIC YHHBEPCATLHBIC YHenbIe 1CHCTBHA:

BOCTIPHHHMATL M (OPMYIHPOBATE CYAICHHA B COOTBETCTBHH ¢ YCAOBHAMH M 11EAAMH OOHICHHA, ACHO,
TOUHO, I'PAMOTHO BLIPAKATHL CBOIO TOUKY 3PCHHSA B YCTHLIX H MHCBMCHHBLIX TEKCTAX, JIaBaTh MOACHCHHS
M0 X0y pelleHis 3aa49H, KOMMEHTHPOBATE ITOJAYUCHHBI Pe3yIILTar;

B XoJe 00CY&JeHHMA 3a/aBaTh BOMPOCHI MO CYNIECTBY 00CYKIaeMoOii Tembl, MpOOIeMbl, peuaeMoii
Ja/auH, BBICKA3LIBATL WIACH, HANCJIEHHBIC Ha MOHCK PEINeHHA, CONOCTARIATL CBOM CYWICHMA C
CY®JCHUAMH JIPYTHX YYACTHHKOB HAJIOra, OOHAPYKMBATh padIMdMHe M CXOJCTBO IO3MIHIA, B
KOppeKkTHO hopme (hopMympoBaTh pa3HOIIACHA, CBOH BOIPAKEHHA,

HPSACTABAATE PE3YILTATEE PCILCHUA 3a4a4H, IKCICPUMEHTA, HCCICIOBANKS, POCKTA, CAMOCTOATEALHO
BBIOMPaTHL (POPMAT BBICTYTIZICHHA C YHETOM 3a/1a4 MPe3eHTali 1 0COOEHHOCTEI ay IHTOPHH

MOHHMAaTh M HCMOAL30BATH NPEHMYIIECTBA KOMaHIHOH M HHIMBHAYAIBHOH paboTel NpH peteHuH
yueOHBIX MATEMAaTHUECKHX 3271’

MPHHHMATL  11€1b  COBMECTHOH JeATeAbHOCTH, TUIAHHPOBATL OPraHH3aII0 COBMECTHOH paboThl,
pacnpesesats BWLl pador, J0oroBapuBathLes, obCy#Iars nponece u pesyisrar paborsl, obobmars
MHCHHA HCCKOJILKHX JIO/CH:

Y4acTBOBATE B rpynmoBbix (opmax padorel (0OcykaeHHs, 0OMEH MHEHHAMH, MO3NOBBIE IHTYPMBI M
APYTHE), BBIMOTHATL CBOKO HacTh paboThl M KOOPANHHPOBATH CBOM JCICTBHA C APYIHMH HJeHaAMH



KOMaH/1l, O1EHHBATL KaYeCTBO CBOCIO BKIAjla B OONIMIT MPOJAYKT MO KPHTEPHAM, chOPMYIHPOBAHHBIM
YHACTHHKAME BIAUMOJICHCTBHA.
Peryasirusnnie yunsepcaasusie Yuednnie 1eicrBus
Camoopranusanun:
®  CaMOCTOATENILHO COCTARIATHL [UIAH, ANTOPHTM PCIICHHMA 3a7auM (JWIH ero 4acTh), BeIOHpATh cnocol
pemeHHs ¢ Y4ETOM HMEIOUHXCH PEeCYPCOB M COOCTBEHHBIX BO3IMOMKHOCTEH, apryMeHTHpOBaTh H
KOPPEKTHPOBATH BAPHAHTHI PEMISHMIT ¢ YHETOM HOBOI MHpopMalln,
CaMoKONTPO/Ib, IMONHOHATLHBIH HHTENICKT:
® BJIAJETH CMOCOOAMH CAMOMNPOBEPKH, CAMOKOHTPO/IA MPOIECca W Pe3yIbTaTa PelIeHHA MATEMAaTHHECKOH
3aMa4un;
® [IpeaBHACTH TPYIAHOCTH, KOTOPLIC MOFYT BOIHHKHYTH IPH PCIICHHH 3a7a4H, BHOCHTL KOPPEKTHBEI B
JIeATeBHOCTL Ha OCHOBE HOBbIX 00CTOATEABLCTE, HAllIEHHBIX OMHOOK, BHIABICHHBIX TPYIHOCTEIT;
®  OUCHHBATL COOTBETCTBHE Pe3yibTata JIeATeILHOCTH NOCTARICHHON 1Eean U YCI0BHAM, ODBLACHATE
NPHHIHBL JOCTHAEHNA HIH HEAOCTHAKCHHA 11eJIH, HAXOAUTL OMIHOKY, J1aBaTh OTCHKY MPHOOPETEHHOMY
OTbITY.
NMPEJIMETHBIE PE3YJIbTATHI
K xoniy obyuenusa B 8 kaacce odyHaionifiica noayaHT ceayloniHe NpeIMETHBIE Pe3YabTaThl:
IACMEHTHI TCOPHH MHOKECTB H MATEMATHYUECKOH JTOTHKH
* OnepupoBats Ha 0OA30BOM YPOBHC MOHATHAMH: MHOKCCTBO, 3MCMCHT MHOMKECTBA, MOJAMHOMKECTBO,
NPHHAUICKHOCTD!
* 3a/1aBaTh MHOXKECTBA NEPEUHCISHHEM HX YIeMEHTOR;
* HAXOIHTE MepecedeHne, 00beIHHEHNE, TOAMHOKECTBO B NPOCTEHIIHX CHTYAIHAX,
* OMEepHpOBaTL Ha 0A30BOM YPOBHE MOHATHAMM: ONpPEJICJICHHE, aKCHOMA, TeopeMa, JOKa3aTesbCTBO:
NPHBOANTE MPHUMEPLI H KOHTPIPHMEPEI 15 NMOITBEPKACHHA CBOUX BBLICKA3LIBAHNH.
B noBceaneBnoi Ku3HH W NPH H3YYEHHH APYINX NPEAMETOR:
* HCNOALI0BATL TPapHUECKOe MPEACTABICHHE MHOMKECTB Ui ONHCAHHA peasibHBIX NMPOIECCOB M
ABACHHIH, MPH PEICHHN 3a/1a4 APYIHX YUEOHBIX NPEAMETOB.
Yncaa
* Onepuposath Ha 0a30BOM YPOBHE MOMATHAMH: HATYPLILHOE HHCIO, HEM0E HHCI0, 00bLIKHOBEHHAS
JApo0s, lecaTHunas JApodb, cMeIantas Apodb, PAlHOHANLHOE YHCI0, apHMeTHICCKHTT KBaIpaTHBI KOPCHD;
* HCTIOMB30BATH CBOHCTBA YHCEI H MPAaBHIA ASIICTBHIT MPH BHIMOIHEHHH BBIMUCICHHIT!
* HCTIONL30BaTh NMPH3HAKK jJeauMocTd Ha 2, 5. 3, 9, 10 npu BeIMOIHEHHH BBMHCICHMI M PeIICHHH
HECIOKHBIX 3a/1a4;
* BLIMOJHATE OKPYTJICHHE PAIIHOHATBHBIX HHCE B COOTBETCTBHH C MPABHIAMH;
* OIEHMBATHL 73HAYEHHE KBAIPATHOTO KOPHA M3 TOJOMKHTEIBHOTO [IE0TO 4HCJIA: Pacno3HaBaTh
PAllHOHANBHEIC U HPPAIIHOHAILHEIC YHCIIA; CPABHHBATE WHCIIA.
B nmoBceaHeBHO# KH3HH H NPH H3YIEHUH IPYTHX NPE/AMETOR:
* ONEHUBATH PE3Y.ILTATHI BRIYHCICHHIT TPH PEIICHIH MPAKTHYECKHX 3a/1a4;
* BBIMOIHATE CPABHEHHE MHCEIT B PEAIbHBIX CHTYAITHAX:
* COCTARATL YHCJIOBLIC BLIPOGKCHNA NPH PEIICHNH NMPAKTHHECKUX 3a1a4 M 3a1ay U3 JPYrux yueOHbIx
NpPeIMETOR,
Toanecrsennnie npeodpazoBanns
* Buinosnars wecnomknbie npeodpasoBanus UM BBIMUCICHHA 3HAYEHHl YMCIOBBIX  BLIPAWKEHMIT,
CoJIepIKalX CTENEeHN ¢ HATYPAILIBIM NOKA3ATEAEM, CTENCHH ¢ IEAbIM OTPHIATEILHLIM MOKa3aTeNeM;
* BBITIOJIHATL HEC/IOKHBIE TNPeoOpa30BaHHA IEIbIX BBIPAKEHMII: PACKPHIBATE CKOOKH, NPHBOINTL
110/100HBIC Caraemsie;
* HCNOJL30BATL (POPMYJIBI COKPAIICHHONO YMHOKCHUA (KBAAPAT CYMMBI, KBAJApaT pasHOCTH, Pa3HOCThL
KBaIpaTOR) JUIA YTIPOIIEHNS BLIYHCACHHIT 3HAYSHHIH BRIPAKEHHMIT,
*  BLINONHATL HCCHOKHLIC TNpeodpas’osaHus APOOHO-JIHHCHHBIX  BRIpakeHMH M BhIpaweHuii ¢
KBAIPATHBIMH KOPHAMIL.
B noBceaHeBHON KH3HA H NPH H3YHECHHH APYTHX NPEAMETOR:
* IOHMUMAThL CMBIC/ 3AITHCH YHCIIA B CTAHJAPTHOM BHJC,
* ONEPHPOBATE HA 6A20BOM YPOBHE MOHATHEM «CTAHIAAPTHAR 3AMHCH YHCIaY,
YpaBueHHs U HEPABCHCTBA



* OnepupoBars Ha 0a30BOM YPOBHE NOHATHAMM: PABEHCTBO, YHCIOBOE PABSHCTBO, YPaBHEHHE, KOpPEeHE
YPAaBHEHHS, PELUICHHE YPABHEHHA, UNCI0BOE HEPABCHCTRO, HEPABEHCTBO, PElCHHe HEPAaBeHCTRA;

* IPOBEPATE CMPABEUTHBOCTE MHCAOBLIX PABEHCTB H HEPABEHCTB:

* PCLIATE JUHSHHLIC HEPABCHCTRA W HECIIOWHLIC HEPABCHCTRA, CBOJIAIIHECH K IMHEHHBIM;

* PCLIATE CHCTEMBI HECTIOKHBIX JIMHCHHBIX YPABHCHUI, HCPABCHCTR;

* NIPOBEPATH, ABIACTCA JH JAHHOE HICIO PElleHHeM YpaBHEHHA (HEPAaBEHCTBA); pellaTh KBaapaTHbIE
ypasHeHHA 110 GopMyIc KOpHEH KBAPATHOIO YPABHCHHUS: H300pakaTh PCLICHHS HCPABCHCTE M MX CHCTCM Ha
YHCIIOBOH NPAMOII.

B noBceiHCBHOH KH3HH M NPH H3YUCHHH APYIHX NPEIMETORB:

* COCTABJIATL H PCIIAThL THHCIHHLIC YPABHCHNA NPH PEUICHHH 3a/1a1, BOZHHKAIONIHX B JAPYIHX YUCOHBIX
npeaMeTax.
DyHKUHH

* Haxoaurs 3navenyue GyHKINH N0 33 JaHHOMY 3HAMCHHIO apTYMEHTa;

* HAXOINTH 3HAYCHHE aPryMeHTa 10 3aJaHHOMY 3HAYCHHIO (DYVHKIHH B HECA0KHBIX CHTYAIIHAX,

* ONPENCAATE NOJOKEHHE TOUKM 110 €€ KOOPIAHHATAM, KOOPAHHATHI TOUKH 10 €€ NOJOKEHHIO Ha
KOOPJHHATHOH NIOCKOCTH; Mo rpaduky HaxXoaHThk 0ONacThb ONpeAeieHHA, MHOXKECTBO 3HAUEHHH, HYIH
(DYHKIMH, TNPOMEXKYTKH 3HAKOTMOCTOAHCTBA, MPOMENKYTKH BO3pacTaHua u yOwIBanuA, HauGonbmee W
HauMenbiee suadenus Gyukimm;

* CTPOHTH rpadik THHEHTHOI (YHKITH,

* [POBEPATH, ABAACTCA JIM JaHHLIH rpaduk rpadMkoM 3ananHoil GyHKIMH (JHHEIHON, KBaIPaTHYHOH,
00PATHOI MPONOPIHOHAILHOCTH);

* OnpeIeATh NPHOTHKEHHBIE 3HAMCHHA KOOPIHHAT TOMKH nepeceyeHns rpadMKoB (pyHKuii;

* OMepHpoBaThH Ha GA30BOM YPOBHE TMOHATHAMMH: TOCTEA0BATEIBLHOCTD, apH(MEeTHYECKas MPOrpeccH,
reoMeTpHIecKas NPorpeccus;

* pemiaTh 3amadyd Ha TMPOTPECCHi, B KOTOPBIX OTBET MOWKET ObITH MOJYHEH HENoCpeIACTBEHHBIM
nozacyérom 6e3 npumMeneHns hopmyi.

B noBceaneBHON KH3HH U NPH H3YHEHHH APYIHX NPEAMETOR:

* HCTIONB30BaTh TpadMKH pealbHBIX MPOLECCOB M 3aBHCHMOCTEH JUIS ONpesie/ieHHs MX CBOKHCTB
(HanbosiplINE W HAHMEHBIINE 3HAYCHUA, MTPOMEKYTKH BO3pACTAHNA 1 YORIBaHHA, 00JIACTH NOJOKHTEALHBIX
OTPHIIATEIBLHBIX
3HAUCHNUIT M T.11.);

* MCNOJIL30BATL CBOMCTBA JMHEHHONH (GYHKIMN 1 ee rpadMK npH pelenun 3ajiay u3 JApyrux yyeOnsix
NpeaMeToB.

CTATHCTHKA H TEOPHS BCPOATHOCTCH

* MMers npesicTarieHHe 0 CTaTHCTHUCCKHX XapaKTCPUCTHKAX, BEPOATHOCTH CAy4aifHOro coObITHS,
KOMOHHATOPHBIX 3a71a4ax:

* pemarh npocteiiime KOMOHHATOPHBIE 3a/1a4H METOIOM TIPAMOTO H OPraHH30BAHHOrO nepedopa;

* NPEACTABIATS JAHHBIC B BUIC TabauIL, auarpamm, rpadgikos;

* YHTATh HHOOPMATIHIO, MPSICTABACHHYIO B BHIE TaOauIbL, AHATPaMMBL, rpaduka;

* OTIPE/IENATE OCHOBHBIE CTATHCTHYECKHE XapaKTEPHCTHKH YHCA0BBIX HabopoB;

* OICHHBATE BEPOATHOCTE COOLITHA B MPOCTEHIINX ClIyUasx;

* UMETh NMPEJICTARICHHE O POJIH 3aKOHA OOJIBLIHX YNCE B MACCOBBIX ABJICHHAX,

B noBceaneBHON KH3HH H NPH H3YYEHHH APYTHX NPEAMETOR:

* OIICHUBATEL KOJMMECTRBO BO3MOYKHBIX BAPHAHTOB METOAOM nepedopa;

* UMETH NMPECTABICHHE O POJIH MPAKTHHECKHN JIOCTOBEPHBIX M MAJIOBEPOATHLIX COOBLITHI;

* CPABHHBATL OCHOBHBIE CTATHCTHYECKHE XapakTepHCTHKH, MNOJYYEHHBIE B MpOIECce peleHns
NPHKJIAIHON 3a/1a4H, H3YYEHHA PeallbHOro ABICHUA,

* OHECHUBATE BEPOATHOCTL PEATBLHBLIX COOLITHIT I ABACHHIT B HECI0KHBIX CHTYATIMAX.

Texcronnie 3a1aun

* Pemath HEC/IOMHBIC CIOKETHBIC 3a1a4H Pa3HBIX THIIOB HA BCe apH(METHHECKHE JICHCTBHA;

* CTPOUTE MOJICIL YCJHOBHA 3aauu (B BHAC TalNHILL, CXCMBI, PHCYHKA HIW YpaBHEHUA ), B KOTOpPOIl
JIAHLI 3HAYCHHA JIBYX W3 TPEX B3AHMOCBA3AHHBIX BEIHUNH, ¢ ICABIO MOHCKA PCLICHHA 3a/1aun;

* OCYHIECTBIATE CMOCO0 MOMCKA PeHICHHS 3a7atuM, B KOTOPOM PacCVikKIeHHE CTPOHTCA OT YCJIOBHA K
TpeOOBAHUIO HIH OT TPEOOBAHHA K YCAOBHIO,

* COCTABNATEH MUIAH PEUICHHS 3a/1a'H;



* BLUISJATH HYTalbl PEIUCHHS 3a/1aun;

* MHTEPNPETHPORATL BLIMHCAHTEILHLIC PE3YALTATLI B 3afave, WCCACAOBATL NOJYHCHHOE pELeHHE
3a1a4H;

* JHATH PAZIHUNE CKOpoCTei 00LEKTa B CTOAUEH BOJIC, NPOTHB TCYCHUA U 10 TCUCHHIO PEKH;

* peLaTh 334l Ha HAXOMKACHHE YACTH YHCIA M YHCA 110 ero YacTH;

* peIaTh 3a7a4M Pa3sHbIX THIOB (Ha paboTy, Ha MOKYMKH, Ha JIBHKEHHUE), CBA3ZLIBAIONINX TPH BEIHYHHB,
BELICIATE HTH BCAHUHHL] H OTHOLLCHHS MC/LY HUMM;

* HAXOAMTHL MPOIEHT OT YHC/A, MHCIO I10 NPOICHTY 0T HEro, HaXoJAHTL MPOICHTHOC CHIKCHHE MIIN
NPOLEHTHOE MOBbIIEHHE BeJIHUHHbL,

* PELIATh HECOKHBIC TONHUSCKUE 3aa'TH METOI0M PacCy s 1cHHi,
B noBceaHeBHOH KH3HM H NPH H3YYMEHHH JPYIHX NPEIMETOB: BBUIBHTATH TUNOTE3B O BO3MOKHBIX
NPeaeIbHBIX JHAYEHHAX HCKOMBIX B 2a1a4e BeHYHH (J1e1aTh MPHKHIKY ).
Ieomerpuueckne purypni

* OnepupoBats Ha 6a30BOM YPOBHE MOHATHAMH IEOMETPHYECKHX Guryp:

* HIBJICKATH MH(OPMAIMIO 0 TEOMETPHYECKHX (MIyPax, NPEIACTARIeHHYIO Ha YePTEKaX B ABHOM BHIIS,

* NPUMEHATL Ul PELUCHHA 3a/a4 reoMeTpHueckHe (aKThl, €c/IH YCIOBHA HX MPHMEHEHHs 3a1aHbl B
ABHOI (popMe: pelmaTh 3aa4H Ha HAXOKACHHE TEOMETPHHIECKHX BEHYHH N0 00pa3iaM WiH anropHTMaM,
B nmOBCCAHCBHOI KH3HH W NPH H3YYCHHH JAPYTHX NPEIMETOB:

* HCTIONBL30BATL CBOMCTBA TEOMETPHHECKHX (DPUIYP /UIA pelieHHA THIOBBIX 3a7]ad, BO3HHKAONMX B
CHTYAIHAX MOBCEAHEBHOI HH3HH, 3a1ad NPaKTHYECKOT0 COACP/KaHHA.
OTnomennsn

* OnepupoBaTh Ha Ga30BOM YPOBHE TOHATHAMH: PaBEHCTBO (uUryp. paBHbie (HIYPBL, PaBEHCTBO
TPEYTOJBHHKOB, MAapaiieAbHOCTh TIPAMBIX, TEPHEHANKYAAPHOCTh MPAMBIX, YTl MEWIY TIPAMBIMH,
NEPNCHANKYAAP, HAKIIOHHAA, NPOCKIIHA.
B nopce1HeBHONH KH3HH H NPH H3YMEHHH APYIHX NPEIMETOB:

* HCMOJTB30BAThE OTHOIICHNA JUIA PelIeHNA NPOCTEITNX 3a1ay, BOHHKAIONIMX B PeaIbHO KH3HM.
Hi3mepennsn  BLIYHCICHHS

* BuinoauaTe HM3MEpeHue IUIHH, PAcCTOAHMHIL, BEJIHHMHH YIJIOB, € TNMOMOHIBIO MHCTPYMEHTOB LI
HWIMEPEHHIT JUTHH | YITIOR;

* NpHMEHATH (OpMYIEI nepHMeTpa, IIomamIH M o0bEMa, TUIONATN HOBEPXHOCTH OTIC/IBHBIX
MHOTOTPAHHUKOB MPH BBIMHCICHHAX, KOT/1a BCE JaHHbIE MMEIOTCA B YCIIOBHN]

* npuMensTs reopemy Iudaropa, 6a30BbIe TPHIOHOMETPHYUECKHE COOTHOIECHNS [UIA BLIYHCICHHUS JUINH,
paccTosHNil, niomaaei B mpocTeHIMX cayyanx.
B moBceaHeBHOMN KH3HA H NPH H3YHCHHH APYTHX NPEAMETOB:

* BLIYHCHATEL PACCTOAHMA HA MCCTHOCTH B CTAHAAPTHBIX CHTYAIHAX, IUIONE@AH B IPOCTEIILNX ciyyanx,
NPHMEHATDH (POPMYITBI B IPOCTEHIINX CHTYAIHAX B MOBCEIHEBHOI JKHIHH.
FeomeTpH4ecKHe NOCTPOCHHA

* M300paware THHOBLIC TUlockHe (Urypsl # (Urypsl B NpOCTPAHCTBE OT PYKH H € [MOMOIILIO
HHCTPYMEHTOB.
B noBCeIHEBHOM KH3HH H NPH HIYHEHHH APYTHX NPEAMETOR:

* BRITIOJIHATEL NPOCTEiiliHe MOCTPOCHHA HA MECTHOCTH, HEODXOAHMBIC B PCaIbHOM AH3HMN,
I'eomerpuveckne npeodpazoBanusn

* CrpouTts hurypy, CHMMETPHUHYIO JTaHHOI PUTYPE OTHOCHTEILHO OCH M TOYKH,
B nopceaHeBRHON KM3HH H NPH HIVYEHHH JAPYIHX NPEAMETOB: Paclo3HaBaTh JIBHAKEHHE OOLEKTOB B
OKPYKAIONIEM MHPE; PACHO3HABATE CHMMETPHYHLIE PHIYPBI B OKPYKAIONEM MHpe,
BekTopsl 1 KOOPIHHATL! HA NJIOCKOCTH

* OnepupoBaTh Ha 0a30BOM YPOBHE MOHATHAMH BEKTOP, CYMMa BEKTOPOB, MPOH3BEICHHE BEKTOpA Ha
HHC0, KOOPAHHATE] HaA TIOCKOCTH;

* onpeaeasTh NPUOIHAEHHO KOOPAHHATEI TOUKH 110 € H300paKeHHIO Ha KOOPAHHATHOIN MI0CKOCTH.
B nosceaneBHOM KH3HH H NPH H3YHEHHH JAPYIHX NPEIMETOB:

* HCMOJIL30BATH BEKTOPLL JUIS PEIICHHS NPOCTEHIMX 3a1a4 Ha ONPEICICHHE CKOPOCTH OTHOCHTENILHOIO
JIBHIKCHUA.
Heropusa MmaremMarnku



® ()ﬂHCIalBaTl- OT/ICJIBHLIC BBL1AIONIHECH pet;ynb'raru. NOJYUCHHBIC B XOJI€ pa?mmm MaTeMaITHKH Kak
HAYKH] 3HaATL npumepu MATEMATHYCCKHX owpl.n'm‘i H HX amopon, B CBA3H C o‘reue(:'meuuoﬁ " BOCMHpHOﬁ
llC’I‘OpHCﬁ; MOHHMATE POJIb MATCMATHKH B PAa3BHTHH POCCHH.
MeToabl MATEMATHKH

e BblSllpaTb I'lOIlXO:ullllHﬁ H'3y‘ICIllll>lﬁ MCTOJ JUIA pCLUCIIHH H'Sy'-l(:Hllle THITOB MATCMATHYCCKHUX 3aJ1ay,
[IpHBOAMTE  MPUMEPBI  MATEMATHYECKHX  3AKOHOMEPHOCTEil B OKpy®aiomeH AeiiCTBHTEIbHOCTH W
NPON3BCICHUAX HCKYCCTBA.



KPHTEPHUHM OIEHKH 3HAHHUH YUAIIIUXCS
Texymuii KOHTPOAL YPOBHA YCBOSHHMA MaTepHasia OCYIECTBIACTCA B Pe3VILTaTe BLINOJAHECHHS YYaluluMucs
TECTOB H caMOCTOATeNbHBIX padoT. MToropas arrecranusa npoBoguTca B (popMe HTOTOBOIO TECTHPOBAHHA B
dopmare OI'D, 3a1aHus ¢ KpaTKHM H Pa3BEéPHYTEIM OTBeTOM. OIEHHBAHME OCYHIECTBIAETCH B (opme
JaueT/HesavuetT. 3aueT BLICTARAACTCA, ecin yaanmiica seinonnmi sepro 50% n dosiee 3aannii padorel, Hezauer
€CJTH BBINOJHEHO MeHee 50% 3aganmii,



Maan meponpusaTHii B pamkax peannsannn [Iporpammel Bocnuranus.
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Amnzpees C.M.
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TEMATHYECKOE IINMIAHHPOBAHHE

Ne Hanmenosanne KonutecTro vacon DnekTpoHHble (IM(POBEIE)
n/n Pa3fenos u Tem Beero Konrponsusie [pakrnueckue | obpazoBare/bHBIC pecypebl
NpoOIrpamMmbl paboThl paboThI
1 | Anrebpa 9 budmorexa L{JOK
https://m.edsoo.ru/7f415b90
2 | I'eomeTpus 3 I buGmotexa [{OK
https://m.edsoo.ruw/7f415b90
OBIHIEE KOJTMYECTBO
YACOB 11O 17 | 0
[TPOTPAMME




MOYPOYHOE NNMIAHHPOBAHHE

Nen/n | Tema ypoxka KoawnuecrTno qacos BocnurarenbHblii KOMIOHEHT
Beero | Kontpoabnsie coaepKaHiA NPorpaMMel
padoTel
1 Bripaweuus u I NOOY#ICHHE KOALHUKOB cODI01aTEL Ha
npeodpazoBaHus, YPOKE OOIENPHHATHIC HOPMEI NTOBEACHHUS,
2 Buipakenus u 1 MpaBia OOIEHNA CO CTAPITHMHI
npeodpa3oBaHus. (YUHTCIAMH) M CBEPCTHHKAMH
3 Vpasuenns. | (HIKOILHHKAMH), NPHHIHIE! YIeOHOI
4 Vpasuenns, 1 JHCTMTUTNHBL B CAMOOPTaHH3aIHN,
5 Cucremnl ypaBHeH"ﬁ 1 * NPHBJICYUCHHC BHHMAHHA HIKOJBHHKOB K
G Hcpageﬂc'rga_ | HCHHOCTHOMY acClCKTY H3YYACMBIX Ha
7 d)yHKll““. | YpOoKax ﬂaﬂe“"ﬁ, oprasuszanms ux paﬁoTbl
S Dynim, 1 ¢ MOJIYHAEMOI Ha YPOKE COHATLHO
9 TeKCTOBbIE 3a1atH, 1 3HaYHMOIT HHpopMalmei —
10 TeoMeTpHiccKHe GHIYPEL 1 1 HHHIHHPOBAaHHE ee 00CYKICHIH,
X cBoficTEa, TPeyrombHIK, BBICKA3bIBAHHA YHANIHMHCA CBOETO
MHOTOYTO/ILHHKH, MHEHHA MO ee MOBOAY, BRIPadOTKH CBOETO
OKPY/KHOCTS H KPYT. K HEl OTHOLICHHA:
1 TpeyroabHIK i 1 * MPHMEHEHHE Ha YPOKE HHTEPAKTHBHBIX
NIPAMOYTOTBHIK (opm paboThI yHanHxca:
2 Tapanieaorpav, KBazpar, 0 HHTC/ICKTYAILHBLIX HIP, CTHMYJIMPYIONHX
poMG. NO3HABATEIBHYIO MOTHBAIIHIO
3 Tpaneums., i MIKOJIBHUKOB; INIaKTHYECKOT0 TeaTpa.
13 OXpY¥KHOCTS, XOPIA, 1 r/¢ MOJYUCHHBIC HAa YPOKE 3HAHUA
KacarebHas, CeKynias, i —— Y A
5 T I I NOCTAHOBKAX; IHCKYCCHI, KOTOPBIE Jal0T
: VUALIHMCA BO3MOKHOCTb NPHOOPECTH
16 CucreMsl yparHCHHI 1 .
ONBIT BEIGHHSA KOHCTPYKTHBHOTO JIHATIONA;
17 :g:z::;:;z::}::{ : rpYNNoRoit paboTel Wi padoThl B napax,
KOTOPBIE Yy4aT HIKOALHHKOB KOMaHIHOI
paboTte 1 B3aMMOCHCTBHIO C IPYTHMH
JICTHMH, YPOKH- KBECTI,
OBHIEE KOJIMHECTBO YACOB 110 17 |

[MTPOI'PAMME




