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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 IPOJOIKeHNS 0DpazoBans W B NOBCe/HEBHOI xu3nn, Paisurue y odyualonmxces
HAYUHLIX NPCACTABICHHH O NPOHCXOMICHHN H cynHocTH anredpanuccknx 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 ofecreunBaeT pa3BUTHE YMEHHA HaOI0naTh, CPABHHBATBL, HAXOIHTE 3aKOHOMEPHOCTH, TpedyeT
KPHTHYHOCTH MBINLICHUA, CNOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBLIBATL CBOM JICHCTBHMSA 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 MyrH noiaydeHds o0pazoBaHMA: Pa3BHBAET MBHIUICHHE W
HCCIE10BATEILCKHE 3HAHUA obyuatonxca: Gopmupyer 6a3y oOIMX YHHBEPCATLHBIX NPHEMOB H MOIX0I0B K
PEMICHHIO 3a/@HHI COOTBETCTRYIONIHX THIOB,

Lleas kypca:

-(hopMupoBaTL NpEACTABICHHA O MAaTEMATHKE KaK CPEACTBE MOIYIHPOBAHUA ABACHHII H MPOIECCOB]

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

Ha u3yuenne yuyednoro kypea «MaremMaTHuecKkas Mo3anka» orBoauTes 34 vaca (1 wac B Heaemo).



COJAEP/KAHHE OBYYEHWUSA
Aarebpa

Beeaenne: nens U CcolepikaHne 3MeKTHBHOTro Kypcea, (opmbl KoHTposs. CTaHZAPTHBIH BHI MHCIA.
OkpyrneHHe H cpaBHeHue 4Hcesl. BykBeHHble BhipakeHus. OO61acTe JONMYCTUMBIX 3HaueHuit, DopMmynbL
Iponentu. Crenens ¢ nensim nokasareneM, Muorowienstl. lpeodpazosanne soipamennii. Painowenne
MHOTOWICHOB Ha MHOXHTenH. AnreGpamveckue apobu. Cokpamenne anrebpanteckux — apobeii.
[TpeoGpazoBannd pannoHanbHbIX BbipakeHHii. Kpaaparubie kopHu. JluHeiiHble M KBajJpaTHBIE ypaBHEHHA.
Cucremsl ypagHenuii. CocraB/eHHE MATCMaTHUCCKON MOjeIn 110 yelaoBuio 3ajaun, TekcroBble 3ajau,
HepaBeHcTBa ¢ 0aHOH mNepeMeHHOH H CHCTEMbI HepaBeHCTB. PelleHne KBaapaTHBIX HEPABEHCTB.
TMocnenoBatebHOCTN M nporpeccHi. PexyppenThbie GopMybl 3aaauu, pelaemMbie ¢ MOMOIIBIO MPOTPECCHii.

DOyukuun 1 rpadukn. OCOOEHHOCTH PACIIONOKCHIS B KOOPANHATHON NJOCKOCTH rpad)HKOB HEKOTOPLIX
(YHKIMIT B 3aBHCHMOCTH OT 3HAYCHHA MapaMeTpPoB, BXOAANMX B GopMYITbL. 3aBHCHMOCTE MEWTY BEAHIHHAMIM.
INpeactaBnenne AaHHBIX B BHAe TabauIi, AuarpaMMm # rpapuKoB. DeMeHTH KOMOHHATOPHKH, CTATHCTHKH H
TCOpHH BepoaTHocTell. Moaa, mMeamana, cpeasee apudmernueckoe. CTATHCTHYCCKHE XapaKTCPHCTHKH.
Pemenne 3anay,

Feomerpus
TpeyroibHNKH, HeTBIPEXYTOJLHUKH, PaBeHCTBO TPeyroibHHKOB, nojodue, @opmyibl naomanm,

[MponopunonansHbie 0Tpe3kH. OKPYKHOCTH. YTJIbI: BIHCAHHBIC H HEHTPAILHBIE,



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 MpOoUUIOMY M HAcTOANIEMY poccHilckoll MaTeMaTHKH, [CHHOCTHBIM
OTHOHMICHHEM K JIOCTIDKEHMAM POCCHHCKMX MATEeMAaTHKOB M POCCHIHCKOH MaTeMaTHHeCKOH IIKOAbI, K
HCMOJIB30BAHHIO ATHX JOCTIDKEHUIT 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, ONPOCHI), TOTOBHOCTLIO K OOCY®ACHHIO HTHMECKHX MpoljieM, CBA3ZAHHBIX ¢
HPAKTHYECKUM [PUMEHSHHEM J0CTIDRKEHNIT HAYKH, 0CO3HANNEM BAKHOCTH MOPLILHO-ITHUYECKHX PHHITUIIOB B
JeATeNIbHOCTH YMEHOTO]

3) TPYA0BOE BOCTIHTAHHE:

YCTAHOBKOH Ha aKTHBHOE YUacTHe B PEUICHIN NPAKTHYCCKNX 3a/1a4 MaTeMaTHUECKOH HanpasieniocTH,
OCO3HAHHEM BAXXHOCTH MaTeMaTH4EecKOro o0pa30BaHMA HAa MNPOTAKEHHH BCeil KH3HM U1 YCHEUIHOH
npodecCHOHANIBHOH  JICATENBHOCTH M Pa3BUTHEM HeoOXOAMMBIX YMEHMIl, OCO3ZHaHHBIM BbIGOpOM W
HOCTPOCHHEM HH/INBHAYAILHON TPACKTOPHH 0DPA30BAHMA M AHZHCHHLIX MJIAHOB ¢ YUETOM JIMUHBIX HHICPECOB
1 00IIeCTBEHHBIX NOTPEOHOCTEI:

4) 3CTETHYECKOC BOCTTHTAHNE:

CMNOCODHOCTHIO K IMOIHOHAIEHOMY H 3CTCTHUCCKOMY BOCTIPHATHIO MATEMaTHUCCKHUX OOBEKTOB, 3a1aY,
petieHHii, paccy aeHHiT, YMEHHIO BHISTh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTH HAYYHOI0 MO3ZHAHHA:

OpPHEHTAIMEH B JCATEIILHOCTH HA COBPEMEHHYIO CHCTEMY HAYUHBIX NpeiACTaBieHHiT 00 OCHOBHBIX
3AKOHOMEPHOCTAX PA3BHTHA YEJOBEKa, NMPHPOALI M O00IECTBa, NMOHMMAHHEM MaTeMATHHeCKOI Haykn Kak
cheprl  UeNIOBRHECKOIT MEATENLHOCTH, JTANOB € PasBuTHA W 3HAYMMOCTH JUIA PA3BHTHA 1HMBIINIAIMH,
OBJIAICHHEM A3BIKOM MaTEMATHKU H MAaTEMaTHIECKOI KYJILTYPOI KaK CPEACTBOM MO3HAHUA MHPA, OBIAICHHEM
NPOCTEHIHMI HABBIKAMH HCCIIEI0BaTEIbCKOI ICATEILHOCTH,

6) ¢usnueckoe BOCHHTAHHC, (OPMHPOBAHHC KYJALTYPHI 310pPOBbA H  IMOIHOHAJIBLHOIO
Daarononyunn:

FOTOBHOCTBIO MPHMEHATh MaTEMaTHYECKHE 3HAHHA B HHTEpecaX CBOEro 3I0POBbA, BEASHHA 30POBOrO
o0paza KUK (310POBOC MUTAHHE, COATAHCHPOBAHHLIT PCAKHM 3aHATHIT M OTALIXE, peryaspuas puinueckas
AKTHBHOCTE), CHOPMHPOBAHHOCTHIO HaBbIKa pedieKCHH, TIPH3HAHHEM CBOSIO MpaBa Ha OHOKY H TAKOTO ke
npaBa IPyroro 4eaoBeKa;

7) IKOOTHYHECKOC BOCTIHTAHHE:

OpHEHTAIMEH Ha TPHMEHEHHE MaTeMaTHHYECKHX 3HAHMIT JUIA pelleHnd 3aaad B 007aCcTH COXPaAHHOCTH
OKPYKAIONICH CPe/ibl, MIAHHPOBAHHA MOCTYNKOB M OLCHKH HMX BO3MOMKHBIX MOCEACTBHI U OKPYKAIONMEH
cpeibl, OCO3HAHHEM TI00aILHOIO XapakTepa dKOJIOIHICCKHX NpodaeM U nyTeil HX PelcHus;

8) ananTauus K H3IMEHSIONIHMCH YCI0BHAM COUMAILHON U NPHPOIHOH Cpebl:

FOTOBHOCTBIO K JICHCTBHAM B YCIAOBHAX  HEONPEAIEHHOCTH, TOBBILCHHIO YPOBHA  CBOEH
KOMIIETEHTHOCTH Hepe3 NMPAKTHUSCKYIO JICATENBHOCTL, B TOM UHCIEC VMCHHE YUMTBCA Y JAPYIHX JIOICH,
npuobperaTh B COBMECTHOI JCATEABHOCTH HOBBIE THAHHA, HABLIKH H KOMIETEHITMH 13 ONbITA JIPYTHX;

HEOOXOMMOCTLIO B (JOPMHUPOBAHNK HOBBIX 3HAHMIL, B TOM uHcie GOpMYIHMpPOBaTL HIEH, MONHATHA,
THNOTE3bl 00 OOBEKTAX M ABACHHAX, B TOM HHC/IE paHee HEH3IBECTHBIX, OCO3HABAThL Ae(MIHTBI COOCTBEHHBIX
FHAHNIT M KOMIIECTEHTHOCTEH, UIAHHPOBATL CBOE PA3BHTHE;

CroCODHOCTLIO 0COZHABATE CTPECCCOBYIO CHTYAIHIO, BOCNPHHUMATE CTPECCOBYIO CHTYAIIHIO KAK BLIZOB,
TpeOyIonHii KOHTPMEp, KOPPEKTHPOBAThL MPHHNMAEMbBIE PEIIeHHA M AeiicTBHA, GOPMYITHPOBATL W OLIEHHBAThL
PHCKI M N0CACACTBHS, JOPMHPOBATL OIILIT,

METAIIPEIMETHBIE PE3YJIBTATHI
[Toznagare/nubie YHHBepCAdLHLIE YeDabIe 1eHCTBASA
Ba3soBbie JOrmyeckne neicTrBus:
® BLUBIATL M XapakTepH30BaThb CYMICCTBEHHBIC TPH3IHAKH MaTeMATHUCCKHX OOBEKTOB, NOHATHIL,
OTHOMICHMIT  MEXKITY  NOHATHAMH,  (GOPMyIMpoBaThL  ONpefe/ieHHs  NMOHATHIL,  YCTAHABIMBATE



cymecTsennbtii npu3nak  knaccnukaimy, ocHoBanus U 00OOIEHHA M CPABHEHMA, KpHTEpPHN
MPOBOIMMOTO anainia;

® BOCTIPHHHMATL, (POPMYJIHPOBATE M NPeoOPazOBBIBATE CYXKICHHA: YTBEPANTEILHBIE H OTPHUATEIBHbIE,
C/IMHNYHbIC, YACTHBIC H 001INe, YCIIOBHBIE:

® BLUIBAATE MATEMaTHUECKHE 3AKOHOMEPHOCTH, B3aMMOCBA3H H MPOTHBOpeuns B (akTax, MaHHBIX,
HaOMOACHHAX M YTBEPKICHHAX, NpEAIaraTh KPHTEPHUH Ul BLIABICHHA 3aKOHOMEpHOCTEH W
HPOTHBOPEUNIT;

® JIg/IaTh BBIBOJBI C HCTIOIB30BAHHCM 3aKOHOB JIOTHKH, JCAVKTHBHEIX H HHIVKTHBHEIX YMO3aKIHOUCHUMIL,
YMO3aKTIOHEHHH 110 aHATOTHH

®  pajdupath JIOKA3areabeTBA MATeMaTHUYECKHX YTBEPKIACHMI (MPAMBIE M OT NPOTHBHOIO), NPOBOANTH
CaAMOCTOATENBHO HECIIOAHBIC J0KA3ATE/IbCTBA MaTEMATHMECKHX (AKTOB, BBICTPAHBATE ApPTVMEHTAIIHIO,
MPHBOINTH MPHMEPB! H KOHTPTIPHMEPEL, 060CHOBLIBATL COOCTBEHHBIC PACCYKICHHA;

® BRIOHpaTL Cnocod pelicHus yueOHo 3a1aun (CPaBHHBATL HCCKOJILKO BAPHAHTOB PCLUCHHS, BLIOHpAThL
HaudoJIee NOAXOAANIHI ¢ VIETOM CaMOCTOATEIILHO BLIICICHHBIX KPHTCPUCE).

Ba3soBbie HCCAEA0BATEILCKHE TCHCTBHA!

®  HCTIOAB30BATE BOMPOCH! KAK MCCJCAOBATENLCKHI HHCTPYMEHT MO3HaHNA, (HOPMYJIHPOBATEL BOTIPOCHL,
duKkcHpyIOnIHe TPOTHBOpEuHE, MpodAeMY, CaMOCTOATENLHO YCTAHABIHBATL HCKOMOE M JIaHHOE,
(hopMUpOBaTE THIOTE3Y, APIYMEHTHPOBATE CBOIO MOZNIMIO, MHSHHE;

® [IPOBOJHTE [0 CAMOCTOATEC/ILHO COCTABJICHHOMY IUIAHY HCCHOKHBI JKCHCPHMEHT, HeDoALIIOE
HCCIIETOBAHHE TI0 YCTAHOBJICHHIO 0COOEHHOCTEH MaTeMaTHHecKoro o0bekTa, 3apucuMocTeil 00BeKToR
MeKAY coboii;

®  CAMOCTOATENLHO (hOPMYJIHPOBATL 0000MICHHS H BBIBO/ILI 110 Pe3yIbTaTaM MPOBEIEHHOTO HaOIIOACHHS,
MCCIEI0BAHMNA, OLIEHHBATE TOCTOREPHOCTD MOJTYICHHBIX PE3VILTATOB, BLIBOA0B H 0000MICHHIT;

®  [IPOrHOIHPOBATEL BOIMOKHOC PAIBUTHE NPOIECCCA, @ TAKKS BLUIBHIATE NMPEANON0KCHHA O €ro pasBHTHH
B HOBBIX YCJIOBHSAX.

Padora ¢ undopmanneii:

®  BBLEBAATE HEJAOCTATOUHOCTH M MIDBITOYHOCTE HHGOPMaIMK, JAHHBIX, HEODXOIMMBIX JUIS peleHHs
3a1a4H;

e BLIOMpaTh, AHATH3HPOBATE, CHCTEMATHIHPOBATL H HHTEPNPETHPOBATH HHPOPMAIMIO Pa3IHYHBIX BHIOB
1 )OpM TIpeICTABICHHSA;

e BpIOMparh (QopMmy TNpeiacTaBieHHA HHOOPMAIMH W HUNOCTPHPOBATH pElIacMble 3aladH CXEMaMH,
aHarpaMMamu, HHoit rpadukoil 1 HX KOMOHHAIIHAMM;

o  OlCHMBATL  HAAGKHOCTL  HHpOpMAMK 110 KPHTEPHAM,  [PC/UIOKEHHBIM  YUHTEICM MK
cpOPMYIHPOBAHHBIM CAMOCTOATEIBHO,

KoMMyHHKATHBHLIC YHHBEPCAILHLIE YHeOHbIe 1eHCTRUA:

®  BOCTIPHHHMATL ¥ (POPMYJIHPOBATE CYAICHIA B COOTBETCTBHM € YCIOBHAMM H TIe9MH 00nIeHHs, SCHO,
TOYHO, TPAMOTHO BBIPAKATh CBOIO TOMKY 3PEHHS B YCTHBIX H IMHCBMEHHBIX TEKCTaX, JaBaTh MOACHEHHA
O XOJLy Pelenns 3a1a4i, KOMMEHTHPOBATE MOJAYHSHHBIT pe3yabTat:

e B X0j¢ 0DCYKACHNS 3a/aBaTh BOMPOCH! 110 CYNIECTBY 0DCYRAAEMOIi TeMbI, NMpodIeMbl, peraemMoi
3a7a4l, BBICKA3LIBATL WICH, HAICJICHHBIC HA MOMCK PCILCHUH, CONOCTARIATL CBOM CYAJICHHA ¢
CYXJCHHAMH JIPYTHX YYacTHHKOB IHaiora, OOHapV)KMBaTh pauIHHMHE M CXOICTBO MO3MIMI, B
KOppekTHOI hopme hopMyIHPOBATE PAZHOIIACHS, CBOH BOIPAKCHIA,

® [IPE/CTABIATL PE3VILTATEI PEIICHHA 3a0a'H, HKCICPHMEHTA, NCCIENOBAHMA, MIPOCKTA, CAMOCTOATEILHO
BLIOHPaTH (hOPMAT BLICTYIICHHA € YUETOM 3a/1a4 NPE3CHTAIMH H 0CODSHHOCTEI ayNTOPHH;

® [IOHHUMATL M HCHOAB30BATL [PEHMYIIECTBA KOMAHAHON H MHJMBIAYAILHON padoThl 1pH PELICHHH
yieOHbIX MATEMATHUECKHX 3a/1a4.

® [IPHHUMATE 11€Jb COBMECTHOH EATeJLHOCTH, IJIAHMPOBATL OPraHH3aIMI0 COBMECTHOH paboTsl,
pacnpesenaTs BHAbl padoT, JOroBapHBaTLCA, OOCYKIATL mpollece M pezyasrar paborsl, obobmars
MHEHHA HECKOIBKHX 0aeii:

®  yuacTBOBATL B IpynnossiX opmax padorsl (00cymaeHus, 0OMCH MHEHHAMH, MO3IOBBIC WITYPMbLI W
APYTHE), BBUIOIHATL CBOIO 4acTh paborbl M KOOPAMHHPOBATL CBOM ACHCTBHA ¢ JPYIHMH LICHAMM
KOMaH/Ibl, OIIEHHBATL KA4eCTBO CBOErO BKJAna B OOMIMIT MPOIYKT MO KPHTEPHAM, ChOpMYTHPOBAHHBIM
YUACTHHKAMH B3aUMOICHCTRIA,

PeryasTusnbie YHHBEpCAJIbLHLIE YHeDHbIE IeHCTBHA
Camooprann3anms:



®  CaMOCTOATEJILHO COCTARIATH JIAH, AITOPHTM PeIeHHMA 3aJa4M (JIM €ro 4acTh), BeIOHpaTh cnocol
PCIICHHA ¢ YUETOM HMEIONIHXCS PECYPCOB M COOCTBEHHBIX BO3IMOKHOCTCH, apryMCHTHpPOBATh M
KOPPEKTHPOBATH BAPHAHTEI PEIICHHIT ¢ Y4ETOM HOBOIT HH(OpMaimn.,
CaMOKOHTPOIb, IMONHOHATLHBIH HHTE/LICKT:
® BIAJETL CNIOCOOAMH CAMOIMPOBEPKH, CAMOKOHTPO/IA MPOIECca U PE3yIbTaTa PElIeHHA MATeMaTHUECKOH
371491
® [peABHAETH TPYIHOCTH, KOTOPbIE MOTYT BO3ZHHKHYTH TPH PEUICHHH 3ajadH, BHOCHTH KOPPEKTHBbI B
JICATC/IBHOCTE HA OCHOBC HOBBIX ODCTOATCALCTR, HANICHHBIX OLIHOOK, BLIABICHHBIX TPYAHOCTEIT;
® OICHHBATH COOTBETCTBHE pe3y/bTara IEATENLHOCTH NOCTARICHHON 1eIH H YCIOBHAM, OOBLACHATEL
HPHHIHHBT JIOCTHACHNA WIH HEOCTHAKCHHS 1eJH, HAXOAWTEL OWNOKY, JaBaTh ONEHKY npuobperénnomy
OIBITY.
NPEJIMETHBIE PE3YJIbTATBI
K konny odyuenus B 9 kaacee o0 yuaomuiics noayuuT CASAYIONIHE NPSAMETHLIC PE3YILTaThi;
AEMEHTLI TEOPHH MHOKECTB H MATEMATHYECKOH JIOIHKH
* Onepnporats Ha 0a30BOM YPOBHE MOHATHAMH: MHOKECTBO, IEMEHT MHOKECTBA, MOJMHOKECTRO,
NPHHAUICHKHOCT,
* 3371aBaTh MHOWXECTBA MEPEUHCICHHEM HX YIEMEHTOR,
* HAXOAHUTH NepecedeHne, 00beaNHEHNE, TOAMHOKECTBO B MPOCTRIIIINX CHTYAITHAX:
* ONCPHPOBATE HA 0A30BOM YPOBHC MOHATHAMH: ONPCICIICHHE, aKCHOMA, TCOPCMa, J0Ka3aTelLCTBO,
NPHBOINTH TPUMEPBE M KOHTPNPHMEPBI V1A MOATBEPHKIACHHA CBOHX BBICKa3bIBaHHIL.
B noBCeIHEBHOMH KH3HH H NPH HIYHCHHH APYTHX NPEAMETOR:
* HCMONL30BaTh rpaduueckoe MPEICTaBACHHE MHOKECTB 14 ONHCAHMA PEATLHBIX IPOIECCOB H
ABJCHHI, MPH PEIICHHH 3a71a4 APYTHX YUEOHBIX NPEIMETOR,
Yncaa
* OnepupoBate Ha 0Ga30BOM YPOBHE TMOHATHAMH: HATYPAILHOE 'MCIO, [E]I0€ YHCA0, OOBLIKHOBEHHASA
1pods, JecATHYHAS APoOH, CMEIAHHAA JIPO0L, PAIIMOHAILHOE YHC/I0, ApHPMETHHECKHIT KBAIPaTHBIH KOPEHb,
* MCHOJB30BATEL CBOMCTBA YHCe W MPABHAA JALTICTBIIT IPH BLINOAHSHHH BLIMHCICHHIT,
* HCTIONL30BATh MPH3HAKH JeaumMocTi Ha 2, 5, 3, 9, 10 npu BBINOIHEHHH BBIMHCICHHH H peLICHHH
HECMKHBIX 3aj1au;
* BBLIMOJHATE OKPYIICHHE PAIHOHAILHBIX MHCE] B COOTBETCTBHH ¢ NPaBiIamMu;
* OIEHHMBATH 3JHAYEHHE KBAAPATHOTO KOPHA M3 TOJOXKHTEIBHOTO [I€0r0 YHCIA, pPacno3HaBaTh
pannoHaIbHbIE H HPPAITHOHAIBHBIE YHCIIA; CPABHHBATEL HICIA.
B noBcenHEBHOH KHIHA W NPH A3YHCHHH APYTHX NP EIMETOB:
* OILIGHHUBATE PE3YALTATHI BEIMHCICHHIH MPH PEIIeHNH MPAKTHYECKHX 3a71a4:
* BBINOJIHATE CPABHEHHE YHCRJT B PeATbHBIX CHTYAITHAX:
* COCTABIATH MHCJIOBBIC BBIPAMCHHUA NPH PELICHHH MPAKTHHUCCKUX 3a7a4 M 32Ja4 U3 APYrUX yueOHBIX
NpPeMETOB,
ToxaecTBenubie npeodpasopanns
* BLIMONHATL HECHOXKHBIE Npeodpa3oBaHHA 14 BbIMHCICHHA 3HAMCHHH YHCIOBBIX BBIPAKEHHIL,
CONPIKAMNX CTENEHH C HATYPATLHBIM TIOKA3aTe/1eM, CTeNEHH C HEAbIM OTPHIATEIbHBIM NoKasaTesem:
* BBRINOJHATL HECJIOKHBIE NPeodpazoBannd NHEAbIX BLIPOKECHNIT: PacKpLIBaTh CKODKH, NPUBOJANTL
MOJ0OHEIC ClaraeMele;
* HCNOIL30BATL (POPMYIIBLI COKPAIIGHHOIO YMHOKEHHA (KBAAPAT CYMMBI, KBAIPAT Pa3HOCTH, PA3HOCTL
KBAJPATOB) JUIS YNPOIICHHA BLIMUCICHHI 3HAYCHNIT BLIpakeHnil;
* BBINOJHATH HECIHOKHbIE Npeodpa’loBaHua IpPOOHO-IMHEIHLIX BBIPAXEHHIT M BBHIPAKEHHH C
KBAJIPATHLIMHY KOPHAMH,
B noBceHeBHOIN AH3HH H NPH HIYHEHHH JIPYTHX NPEIMETOB:
* IOHUMATB CMBICIT 3aITHCH YHCJIA B CTAHAAPTHOM BHIE:
* OINCPHPOBATE HA DA30BOM YPOBHE NOHATHEM «CTAHAAPTHAS 3ATHCEH THCIaR,
YpaBHenus u HepaBeHCTBA
* OnepupoBath Ha 6a30BOM YPOBHE NMOHATHAMH: PABEHCTBO, YHCIOBOE PABEHCTBO, YPABHEHUE, KOPEHB
YPABHCHHA, PEIICHHE YPABHCHHA, MHCIOBOE HEPABEHCTBO, HEPABCHCTBO, PEILICHIE HEPABCHCTEA;
* TPOBEPATH CMPABEUTHBOCTL YHCAOBLIX PABEHCTB H HEPABEHCTB:

* peliaThb JIMHEHHBIC HEPABCHCTBA H HCCIIOKHBIC HEPABCHCTBA, CBOIAIIHCCA K JIHHEHHBIM;
* peiathk CHCTEMEI HECJIOIKHBIX JIHHEITHBIX ypanuesmﬁ. HEPABCHCTE,



* NPOBEPATH, ABAALTCA JIM JIAHHOE HHCJIO PElieHHEeM YpasHeHns (HepaBencrsa); peumarts KpajparTinbie
ypasHeHus 1o Jopmylie KopHeit KBaPaTHOro ypasHenus; n3o0pakath PelleHHs HEPABSHCTB M MX CHCTEM Ha
HHCI0BOI MPAMOIL.

B noBceHEBHON KH3HA H NPH H3YYCHHH APYTHX NPEIAMETOB:

* COCTAB/ATL M PCIIATE JHMHCHNBIC YPABHCHHS NPH PCUICHHH 33/1a4, BOZHHKAIONIHX B JAPYIHX YUCOHBIX
npeaMeTax.
DyHKunn

* Haxoaurs 3HavueHne GyHKIHH N0 381aHHOMY 3HAMCHHIO apryMCHTA;

* HAXOANTDH 3HAYCHHE APryMEeHTa M0 3aJaHHOMY 3HAYeHHIO (PYHKIHH B HECAOKHBIX CHTYaIHAX;

* ONpEeAeNATh IMOJOKEHHE TOUKH Mo e¢ KOOpIWHATAM, KOOPAHHATE! TOUKH 1o ¢€ NOMOKCHHIO Ha
KOOPJMHATHOH TUIOCKOCTH; Mo rpaguky HaXoAHTL O0NACTH ONPEACICHHA, MHOXKECTBO 3HAUCHHIL, HYIH
(pYHKIMH, NPOMEKYTKH 3HAKOMOCTOAHCTBA, MPOMEKYTKH Bo3pactanua W yOwBauus, wHanOosnbliee W
HaHMEHbIIEe 3HaYeHHA QYHKIHN:

* CTPOUTEL rpadyuk IHHEITHO QyHKIHH,

* [IPOBEPATHL, ABAKCTCH M ganuuiit rpaduk rpadmkom samannoil GyHkimu (JIMHEHHON, KBAIPaTHUHOI,
00paTHOI NPOMOPIHOHAILHOCTH);

* OnpeesATE NPHOTHAECHHBIE 3HAYCHHA KOOPIHHAT TOMKH nepecevyeHus rpadHkoB (pyHKimii;

* onepuposath Ha Ga30BOM YPOBHE MOHATHAMH: NOCAEA0BATEILHOCTL, apH(pMeTHUECKas MPOrPeceHs,
TEOMEeTPHYECKasA MPOrpeccHA;

* pemath 3ama4d Ha MPOTPECCHH, B KOTOPBIX OTBET MOKET ObITh TMOMYHYEH HENOCpPeACTBEHHBIM
nojcuérom 0e3 npumeneHns popmylL.

B noBce/iHeBHOM AKH3HH H OPH H3YIEHHH IPYTHX NPEIMETORB:

* HCTIONB30BaTh TPadHKH Pea’bHBIX TPOIECCOB M 3aBHCHMOCTeH JUIA ONpesiefieHHs MX CBOHCTB
(HaHOOMBILNE ¥ HAMMCHBIIHE 3HAUCHHA, MPOMEKYTKH BO3pAcTaHHA U YObBaHHA, 001aCTH NONOKHTCILHLIX H
OTPHIATEIbHBIX
JHAYEHWH M T.01.);

* HCMOJIL30BATL CBOCTBA NMHEHHONH (YHKUNN H ee rpadMk NpH PeleHH: 3a1ad U3 JAPYTuX y4eOHBIX
NpeMeToB.

CTarHCTHKa U TEOPHs BEPOSTTHOCTEH

* MMeTh mpeiacTaBleHHE O CTATHCTHUECKHX XapakTePHCTHKAX, BEPOATHOCTH CIyMaifHOro coOBITHA,
KOMOHHATOPHBIX 3a]a4ax:

* pewaTh NPOCTEiNe KOMOHHATOPHBIC 33/1a4H METOOM HPAMOTO H OPralH30BaHHOro nepedopa;

* IPEACTABIATL JaHHBIE B BHIC TaOAHIL, AHArpaMM, rpaiHKoB;

* YHTaTh HHPOPMATIHIO, MPEICTABICHHYIO B BHIE TaOINIIBL, AHATPAMMBL, rpadmka;

* ONPEACHATE OCHOBHBIC CTATHCTHUCCKHE XAPAKTEPHCTHRH MHCI0BLIX HabOpOR;

* OIIEHHBATH BEPOATHOCTE COOBITHA B MPOCTEIIINX CIydasX,

* HMETh TPEACTABACHHE O PO 3aKOHA OOJBIIHX YHCE B MACCOBBIX ABICHHAX.

B noBceaHeBHOM KH3HA W NPH H3YHCHHH APYTHX NPEAMETOR:

* OIIEHMBATH KOJIMHMECTBO BO3MOKHBIX BAPHAHTOB METOIOM nepedopa;

* UMETH MPEICTABICHHE O POJTH MPAKTHYECKH JOCTOBEPHBIX H MAJIOBEPOATHBIX COOBITHIT;

* CPABHHBATL OCHOBHBIC CTATHCTHMECKHE XaPAKTCPHCTHKH, [ONYUCHHBIC B MpoOlecce pelIeHHsA
NPHKIATHON 3a/1a4H, H3YHeHHA PealbHOro ABJICHNA,

* ONCHUBATHL BEPOATHOCTH PEAIbHBIX COOBITHI M ARICHHIT B HECTOWHBIX CHTYATIHAX.

Texkcrosnie 3aaun

* Pemarth HeWIOWHBIE CIOKETHBIE 3a/1a4H Pa3HBIX THITOB HA BCe apuMeTHYECKHE 1eiCTRIA;

* CTPOHTHL MOJEJL YCJIOBHA 3ajaun (B BUAE TabiMIbl, CXeMbl, PHCYHKA WIH YpaBHEHH:), B KOTOPOIl
JaHbl 3HAYCHHA ABYX 13 TPEX B3aHMOCBA3AHHBIX BEIHMHH, € 11€JbI0 MOHCKA PELICHHA 3a71a4H;

* OCYIIECTBAATE CHOCOD MOMCKA PEIICHHS 3aa4i, B KOTOPOM PACCYIKACHHE CTPOMTICH OT YCIOBHA K
TpeboBaHMIO HAH OT TPEDOBAHHA K YCAOBHIO;

* COCTABNATD MIIAH PEIICHHA 321a4H;

* BLUICAA T YTanbl PEIueHHs 3a1aun;

* MHTCPMNPETHPOBATL BLIMHCAHTCILHLIC PE3YALTaTLl B 3a/aue, HCCACAOBATE MOJYUCHHOC PCLICHHC
Ja1auu;

* 3HATH PAIMUNE cKopocTell 00beKTa B CTosMCH Boe, IPOTHB TCUCHHUA H 10 TCUCHHIO PEKH;

* pemaTh 3aa48 Ha HaXOXkKICHHE YacTH YHCIa 1 YHCA 110 ero YacTH;



* peiaTh 3ajlavuH pasibix THIIOB (na paﬁo‘r_v. Ha MOKYIIKH, Ha ;mmxelme). CBAZLIBAIONTHX TPH BEJIHYHHLL,
BBUICJSTE ITH BEJIHUUHLI M OTHOLICHHS MEXKILY HUMI;

* HAXOAHTh MPOHEHT OT YHCJIA, YHCIIO MO MPOLEHTY OT HETO, HAXOAHTH MPOIEHTHOE CHHIKEHHE WIH
NPOICHTHOE NOBLILICHHE BEAHYNHBL,

* PCLIATE HECHOWHBIC JJOPHUCCKUE 3a1a4H MCTO/IOM PACCYHACHHI.
B noBCCAHEBHOM AH3HH H NPH H3YYCHHH APYTHX NPEIAMETOB: BBIIBHIAThL MMIOTE3BI 0 BO3MOKHBIX
NPe/ICALHBIX ZHAUCHUAX HCKOMBIX B 33/1aU¢ BEHUHH (Ae1aTh NMPHKHIKY).
IlNeomerpuyueckue purypni

* OnepupoBaTh Ha 6230BOM YPOBHE TIOHATHAMH TEOMETPHYECKHX GHryp:

* H3BJICKATEH HHPOPMALHIO O I'eOMETPHUCCKHX Urypax, NpeICTaBICHHYIO HA UePTeHax B ABHOM BHIC,

* IPUMEHATH JUIA PELICHHA 3ajat reoMeTpHieckne (hakThl, eclii YCJIOBHA UX NPHMEHEHHS 3a1aHb] B
ABHOIT (popme; pemaTh 3a1aun Ha HAXO0WICHHE TCOMETPHYECKHX BEJIHYITH 10 00pasiam Wil alropHT™Man,
B noBcenneBnoi s KH3HH H NPH H3YHEHHH APYIHX NPEAMETOR:

* HCHOJIB30BATh CBOHCTBA reOMETPHYECKHX (PUTYP /U4 PEeleHHA THIOBBIX 3a/1a4, BO3HHKAIONINX B
CHTYAIMAX OBCEIHSBHON M 3HN, 3a/ad NMPaKTHYecKoro cojepxanns,
Ornomenus

* OnepupoBaTh Ha 6A30BOM YPOBHE MOHATHAMH: PABEHCTBO (DUTYp, paBHbIE DHTYPHL, PABEHCTBO
TPEYPOILHHKOB, MAPALIILHOCTE NPAMBIX, NEPHEHAHKYIAPHOCTE MPAMBIX, YIUIBI MEK/LY MPAMBIMH,
NepreHJIHKYAAP, HAKJIOHHAA, TIPOCKIIHA.
B nmoBCeaHEBHOMH AKH3HH H NPH H3YHCHHH APYTHX NPEAMETOB:

* HCHOIBIOBATL OTHOLICHHA I8 PCIICHNA NPOCTLHIIMX 3a/1a4, BOSHHKAIONHMX B PCAsIbHOI HH3HH,
H3mepenus u BLIMHCICHHSA

* BBINOAHATE H3MEPEHHE JUTHH, PACCTOSHMUIL, BEJANMHH YTJIOB, C TOMONIBIO HHCTPYMEHTOB IS
H3MEPCHUIT THH K YTTIOB;

* IPHMEHATH (JOPMYZILI TEPUMETPa, MAONIAIH H 00BEMA, TIONIATH MOBEPXHOCTH OTICIBbHBIX
MHOTOTPAHHUKOB MTPH BBLIYUCIICHHAX, KOT/1d BCS IaHHbIE MMEIOTCA B YCJI0BH I,

* npuMeHATE Teopemy ITndaropa, 6a30Bbie TPHIOHOMETPHYECKHE COOTHOLIECHHA [UIA BEIMHCACHHSA [UTIMH,
paccTosHNI, TIONmaeH B NPOCTEHINX CayJanx.,
B noBceaneBnOi AKH3HM H NIPH H3YHEHHH APYIHX NPEAMETOR:

* BRIYHCIIATL PACCTOAHHSA HA MECTHOCTH B CTAHZAPTHBIX CHTYAIHAX, IUIONIAIH B MPOCTEHIINX CaydasX,
NPHMEHATL (POPMYIIBI B NPOCTEHIINX CHTYAIHAX B MOBCETHEBHOMH KH3HH,
I'ecoMeTPHYCCKHE MOCTPOCHHA

* M3o6pakaTh THIIOBBIE MIOCKHE GHIYPBI H QHTYPEI B MPOCTPAHCTBE OT PYKH H ¢ MOMOIILIO
HHCTPYMEHTOB.
B noBceaHEBHOH KH3HH H NPH A3YHCHHH APYTHX NPEAMETOB:

* BBIMOJIHATE MPOCTEHIIHE MOCTPOSHHS HA MECTHOCTH, HEOOXOIHMBIC B PeaibHOI KH3HM.
Ieomerpuueckne npeodpazoBanus

* CTpouTE (PUrypy. CHMMETPHUHYIO JaHHOH GHTYPE OTHOCHTEALHO OCH H TOUKH,
B noBceaHEeBHOMN KH3HA M NPH H3YYEHHH IPYTHX NPEAMETOB: PAclo3HaBaTh JIBHKEHHE 00bEKTOB B
OKPYKAIONIEM MHPE: PACcTo3HABATE CHMMETPHYHBIE PUIYPHI B OKPYKAKOIIEM MHPE.
BeKTOpbI B KOOPAMHATHI HA ITOCKOCTH

* OnepupoBaTh Ha 0220BOM YPOBHE MOHATHAMH BEKTOP, CYMMa BEKTOPOB, MPOH3BECHHE BEKTOPA Ha
YHCIT0, KOOPHHATE] HA MJ0CKOCTH

* oMpeenaTh NPHOIHAEHHO KOOPIHHATE! TOUKH 110 ¢€ H300PaMeHHIO Ha KOOPAHHATHOH MIOCKOCTH.
B noBceTHCBHOH KH3HH H NPH H3YYCHHH IPYTHX NPEIMETOB:

* MCTOABL3OBATL BEKTOPL /UIS PEUISHHS MPOCTRHIINX 3aa4 Ha ONPE/IIEHHE CKOPOCTH OTHOCHTR/ILHOIO
JIBHKEHHA,
Hceropus MareMaTHKH

* OnuceiBaTE OTACABHLIC BLIARAIONIHECH PEIYILTATH, MOJYUSHHLIC B XOAC PAIBHTHA MATEMATHKH KaK
HAVKH: 3HATh MPHMEPLI MATEMaTHYECKHX OTKPBITHIT M X aBTOPOB, B CBA3ZM C OTEHYECTBEHHOI M BCEMHPHOII
HCTOPHEH: NOHNMATE POJIL MATEMATHKK B passuTHi Poccuu,
Meroasl MATEMATHRYH

* BeIOHpaTh MOIXOAANIHIT H3VHEHHBIH METO/1 JUTA PEUICHHN H3YUEHHBIX THIOB MaTeMaTHHECKHX 3a/1a4;
[TpuBoAKHTE NPHMEPE! MATECMATHICCKHX 3aKOHOMECPHOCTEH B OKpYyIKatonieil AelicTBHTEALHOCTH 1
NPOH3BEACHHAX HCKYCCTBA.



KPUTEPHH OIIEHKHW 3HAHHH YUALIIUXCA
Texymuii KOHTPOAL YPOBHA YCBOSHHMA MaTepHAIA OCYIECTBIACTCA B PE3VIBTATE BLINOJHEHHS VHANIMMHCA
TECTOB M caMOCTOATeNbHBIX paboT. MToroeas arrectarid npoBoauTcsa B (JOPME MTOrOBOIO TECTHPOBAHHA B
dopmare OI'D, 3a1aHus ¢ KPaTKHM M Pa3BEéPHYTBIM OTBeTOM. ONEHHBAHME OCYIIECTBIAETCA B (opme
jaueT/HesaveT. 3auer BuICTABAACTCH, ec/m ywammiics Beimoanna sepuo 50% wu Sonee zajganmii paborsl,
He3a4eT, eCN BuINnoiHeHo MeHee 50% 3a1anmii.



Maan meponpusaTHii B pamkax peannsannn [Iporpammel Bocnuranus.

Ne | Meponpustie OrsercTBenbiii Cpokn [pumeuanue
n/ NpoBeICHHA

n

| ITposenenue mkoapHoro stana BecOLIT Awnnpees C.M. OKTAOpH

2 | Jlum oTKpRITHIX JIBEpeit AJIMHHHCTPALHSA HoAOpL

[ToaroroBka K oJHMITHAZAM

Amnzpees C.M.

ceHTADPL - Maii




TEMATHYECKOE IINMIAHHPOBAHHE

Ne Hanmenosanne KonutecTro vacon DnekTpoHHble (IH(POBELIE)
n/n Pa3fenos u Tem Beero Konrponsusie [pakrnueckue | obpazoBaresbHbIe pecypebl
NpoOIrpamMmbl paboThl paboThI
1 | Anrebpa 18 budmorexa 1JOK
https://m.edsoo.ru/7f415b90
2 | I'eomeTpus 16 I buGmotexa [{OK
https://m.edsoo.rw/7f415b90
OBIHIEE KOJTMYECTBO
YACOB 11O 34 | 0
[TPOTPAMME




IMoypounoe n.ianupoBanue

No | Tema ypoka KonntecTno vacon BocnuratenbHbli KOMIOHEHT
n/'n Beero COACPKAHHA NPOrPAMMBI

| BripaseHna v npeoGpa3oBaHus. | noOy#/IeHHE IWKOIBHHKOB

2 BeipaseHus 1 npeodpazosanus. 1 coOMONATEL Ha YPOKE

3 | Beipaxenns u npeobpa3zoBanus. I OOIMIENPHHATLIC HOPMEI

4 | Vpasuenus. ] NOBEICHNUA, MPaBHia 0ONICHHA

5 VpasHenus. 1 CO CTApUIHMI (YUHTCIAMH) B

6 CHCTCMBI YPaBHCHHI 1 CBCPCTHHKAMH (IIKOJIBHHKAMH),

7 | Cucremsr ypasuenwui 1 TMPHHITATIB yHeOHOH

8 | Hepasencisa. 1 ARCIHILTHHEL §

9 | Hepasenctsa. 1 CaMOOPraHH3aiHu;

10 | KoopanHatsi i rpadmki 1 * MPHBJICHEHNE BHHMAHHA

11| Oynxim. 1 HIKOJTBHHKOB K IIEHHOCTHOMY

12 | Oynkinm, i ACTMeKTY H3Y4aeMBIX Ha YPOKax

13 | Oynxamn, 1 ABJICHUI, OPraHH3aIMT uX

14 | Apngmeriieckas I paboTel ¢ nmoayuaeMoii Ha iz’pm«t
TEOMETPHYECKAA TPOrPECcCHH, cm:::lad.;x::’z;:?:: hfo

15 | Apudmernyeckas u 1 TR 58
reoMeTPHYECKas porpeccH, :

16 | Apadueriseiion i 00CYKICHHA, BBICKA3LIBAHHA
PNk TIDOLeCCHI: YUAUHMHCSH CBOCTO MHCHHUA 110

17 | TekcToBbie 3a1aum. I e noso::z;‘i?xz?:::ﬂc-aoem ¢

18 | TekcroBble 3a1a4H. 1 e ———— vp "

19 [T} coMeTpieckHe ¢urype! u ux 1 HHTEPAKTHBHBIX GOPM PaBbOTH!
coficTa. Tpeyrobhu, VHANTHXCH: HHTEICKTYATLHBIX
MHOTOYTOJNLHHKH, OKPYKHOCTHL H HIP, CTHMYJTHPYIOIIIX
EpYY NOIHABATELHYIO MOTHBATIHIO

20 [T :::;T;’a'"flf’;:;:’og’;:ﬁ’“ A ! WIKOALHUKOB; AMAAKTHYECKOTO
& ; ; Tearpa, rie nojyucHHsle Ha
::;rroymnbmmu. ORPYRHOCTE: B VPOKE 3HAHHA OGBLINPLIBAIOTCA B

: ATPAILHLIX NOCTAHOBKAX,

21 | TpeyroasHuK 1 npaMOYTOALHUK I 1:":::”:“; Ko:;;me ::lof

22 | TpeyrojbsHHK H NIPAMOYTOILHHK 1 YHAIMCA BOIMOKHOCTD

23 | TpeyroJbHHK i NPAMOYTOILHIK I NPHODPECTH ONBIT BEACHHSA

24 | lNapannenorpamm, ksaapar, pomo. 1 KOHCTPYKTHBHOTO JHA/I0Ta;

25 | apaanenorpamm, KBaapar, pomo. | IPYNNOBOii padoThl HAH paboTHI

26 | lapamenorpaMm, Ksajgpat, pomo. 1 B Mapax, KOTOpLI¢ yqar

27 | Tpanenus. | HIKOIBHHKOB KOMaHIHOTT

28 | Tpanenus. 1 paboTe H B3aHMOITICTRHIO C

29 | OKpy,HOCTB, XOP/a, KacaTe/IbHas, I JPYIHMH AETEMH, YPOKH-
CeKymas. KBECTBI.

30 | OkpyxnocTs, X0Opaa, Kacare/ibHas, 1
CEeKYIIa.

31 | OKpY#KHOCTB, XOP/a, KacaTe/IbHas, 1
CeKymias.

32 | UroroBoe TecTHpOBaHHE 1 1

33 | OKpyKHOCTB, XOpa4, KacaTe/ibHad, |
CeKymias.

34 | OKpyXHOCTB, XOP/a, KacaTe/ibHad, |

CeKymIas.

OBIEE KOJIMHECTBO YACOB I10
TMTPOI'PAMME




