112. denepanbHas pabouyass TmporpaMma IO y4eOHOMY  IIpEaAMETY
«Matematukay (yriyOa€HHBIH YPOBEHB).

112.1. denepanpHas pabouass mporpaMmMa IO Y4eOHOMY TpeaMeTy
«Marematuka» (yriayOs€HHBIM ypoBeHb) (mpeameTHas objacTh «MaremaTuka u
nHpopMaTHKa») (majsee COOTBETCTBEHHO — TMporpaMMa II0 MaTeMaTHKe,
MaTeMaThKa) BKIIOYAECT TOSICHUTEIBHYIO 3alHCKy, COJACpXKaHUE OOydeHUs,
IJIaHUPYEMBIE pPe3yJIbTaThl OCBOCHHUS MPOTPaMMBbI 110 MaTEMaTHKeE.

112.2. TlosicHuTENbHAS 3aNUCKa OTpPaKaeT OOIIME MM U 3aJ1a4i U3YICHUS
MaTEMaTHUKH, XapaKTEPUCTUKY TCUXOJOTUYECKUX MPEANOCHIIOK K €€ M3yYCHHIO
0Oy4YaronMMHCs, MECTO B CTPYKTYpE yueOHOTO IJIaHa, a TAKkKe MOJIX0/IbI K 0TOOpYy
CONep)KaHMsA, K OIPEACICHUIO IUIAHUPYEMBIX PE3yJbTaTOB M K CTPYKType
TEMaTUYECKOTO IJIAHUPOBAHMUSI.

112.3. Cogepxanne oOy4eHHS pACKphIBACT COJEp)KaTeIbHbIE JUHUMH,
KOTOPBIE TIPEIaratoTcs sl 0053aTEeNHHOTO U3YUEHHUS B KaXKIOM KJIacce Ha YpOBHE
cpeaHero ooiiero oopa3oBaHus.

112.4. [Inaaupyemble pe3yabTaThl OCBOCHHUS IMPOTPAMMBI MO MaTeMaTHKe
BKJIFOYAIOT JIMYHOCTHBIE, METANPEIMETHBIE PE3YJIbTATHI 32 BECh MEPUO 00yUICHUS
Ha YpOBHE CpeJHero oOImero oOpa3oBaHMs, a TaKXe MPEIMETHBIC JOCTHXKCHUS
oOy4Jaronierocs 3a Kax/pli roj] 00y4eHus.

112.5. TlosicuuTenbHas 3aMUCKA.

112.5.1. [Iporpamma 1O MaTeMaTHKE YIIIYOJEHHOTO  YPOBHS IS
oOyyarommxcsl Ha YpOBHE cpeliHero obmiero oopa3oBanus pa3paboTaHa Ha OCHOBE
OI'OC COO ¢ y4€ToM COBPEMEHHBIX MHUPOBBIX TPEOOBAaHUMU, MPEABSIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPATULIHUA POCCUUCKOTO 0Opa3oBaHUAL.
Peanuzamust mporpaMmbl 10 MaTeMaTHKE OOECTIEUMBACT OBJIAJICHUE KITIOYEBHIMU
KOMITETCHIIUSIMH, COCTAaBIIIOIIIMMH OCHOBY JIJISI CAMOPA3BUTHS M HEMPEPHIBHOTO
o0pa30BaHMsl, IEJTOCTHOCTh OOIIEKYIBTYPHOTO, JMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0yYarOIIIHXCA.

112.5.2. B nporpamme MO0 MaT€MAaTHKE YYTEHbl HJIEU M TOJIOKEHUS

KOHIICTIIIUN Pa3BUTHUS MaTeMaTHYeCKoro oopa3zoBaHus B Poccuiickoit deneparumn.



Martematuyeckoe oOpa3oBaHME JIOJDKHO — pellaTth 3ajady  oOecrnedyeHus
HEOOXOJMMOIro CTpaHe 4HCla OOydYarouuxcs, MaTeMaTH4eckas IOATrOTOBKa
KOTOpBIX ObLIa Obl JOCTaTOYHA JJIsl MPOAOJDKEHHS 00pa30BaHUs MO Pa3IMYHBIM
HalpaBJeHUsIM, BKJIIOYash  MpernojaBaHue  MaTeMaTUKHU, MaTeMaTHYEeCKUe
HCCIeNoBaHus, padoTy B chepe nHGHOPMAITMOHHBIX TEXHOJIOTHI U IPYTUX, a TAKKE
o0ecriedyeHus s KaXJOro OOydYaromierocss BO3MOXKHOCTU — JIOCTHIKEHUS
MaTEeMaTUYeCKOM MOJArOTOBKH B COOTBETCTBUH ¢ HEOOXOIUMBIM eMy ypoBHeM. Ha
pelleHre 3TUX 3a7a4 HalleJieHa MporpaMma 1o MaTeMaTuke yriyOa&éHHOTO ypOBHS.

112.5.3. Heob6xoauMoOpcTh MaTeMaTHYECKOM TMOATOTOBKUA OOYyCJIOBIIECHA
00yCJIOBJIEHO POCTOM UHCJa CIEUUAIbHOCTEH, CBSI3aHHBIX C HENOCPEACTBEHHBIM
MPUMEHEHUEM MaTteMaTuku (B cdepe SKOHOMHKH, OU3HECE, TEXHOJOTHMYECKUX
o0nacTsiX, rymMaHuTapHbeix cdepax). KommuectBo oOydarommecs, Uisi KOTOPBIX
MaTeMaTrhKa CTaHOBUTCSA (PyHAAMEHTOM O0Opa30BaHMS, IUIAHUPYIOIIUX 3aHUMAThHCS
TBOPUYECKOU U HCCIIEIOBATEIIbCKOM paboToii B 00JIACTH MaTeMaTHKH,
uHhopMaTHKU, GU3UKU, SKOHOMUKH U B APYTUX OOJACTAX, YBEIMUYUBACTCS, B TOM
YHUCJIE C yYeTOM 0O0y4Yaroluxcsi, KOMy MaTeéMaThKa HY>KHA JJIsl UCIOJIb30BAHUS B
npogeccusix, He CBA3aHHbBIX HEMOCPEACTBEHHO C HEH.

112.5.4. Tlpuknaanas 3HAYUMOCTh MaTeMaTUKH OOYCIIOBJIEHA TeM, 4TO €&
npeaMeToM  SIBISIIOTCS  (PyHJaMeHTaldbHbIE  CTPYKTYpPhl  HaIllero  MUpa:
MPOCTPAHCTBEHHBIE (DOPMBI M KOJWYECTBEHHBIC OTHOIIEHUS, (PYHKIIMOHAIBHBIE
3aBUCUMOCTH M KaTErOpUH HEOIPEAEIEHHOCTH, OT MPOCTEUIINX, YCBAUBAEMbIX B
HEIMOCPEICTBEHHOM OTIBITE, /10 JIOCTATOUYHO CJIOKHBIX, HEOOXOUMBIX ISl PA3BUTHS
HAayYHBIX M TE€XHOJOTMYECKUX HJIEU. be3 KOHKpPETHBIX MaTreMaTHU4eCKUX 3HAHUU
3aTpyAHEHO MMOHUMAaHUE MPUHIUIIOB YCTPONCTBA U HCIONb30BAHUS COBPEMEHHOMN
TEXHUKHU, BOCHPUITHE W HMHTEPIpETAIUs PasHOOOpa3HOW  COIMAILHOM,
HKOHOMHUYECKOM, MONUTHYECKOW HMHOpManuu, MaaodpQpexkTuBHA MOBCEIHEBHAS
pakTUYecKas JesATeabHoCTh. Bo  MHorux cdepax mnpodeccuoHalbHON
NEATEeTLHOCTH TPEOYIOTCS YMEHUS BBIMOJIHATH PAaCU€ThI, COCTABIATH AITOPUTMBI,
MPUMEHSITh (POPMYJIbI, TPOBOJUTH T'€OMETPUUYECKUE HU3MEPEHUS U TMOCTPOCHUS,

YuTaTh, 00pabaThiBaTh, MHTEPIPETUPOBATH W MPEACTABIATH HHGOPMAITUIO B BHUJIC



Ta0JIMILl, JUarpaMM U rpagukoB, MOHUMATh BEPOSITHOCTHBIN XapaKTep CIIy4yalHbIX
COOBITHIA.

112.5.5. OmHOBpEMEHHO ¢ pacipeHreM chep NPUMEHEHUs MAaTEeMAaTUKH B
COBPEMEHHOM 00111ecTBe BCE 0oJiee BaXKHBIM CTAaHOBUTCA MATEeMAaTHUYECKUN CTUIIb
MBIIIICHUS, TIPOSBIISIOIINICS B ONIPEeAeIEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce
W3YUYCHUS] MATEMaTUKH B apceHaJ NMPUEMOB M METOJOB MBIIUICHUS YEIOBEKa
€CTECTBEHHBIM 00pa30M BKJIIOYAIOTCA WHAYKIUS W JSAyKIUs, 0000IIeHue U
KOHKpETH3aIlis, aHalu3 W CHHTE3, KiIacCUpUKaIMsl W CHUCTeMaTh3aIus,
abctparupoBanrie u aHanorus. OOBEKTHl MaTEMaTUYECKUX YMO3aKIIOUYEHUH,
npaBuia UX KOHCTPYHUPOBAHUS PACKPBHIBAIOT MEXAHU3M JIOTHYECKUX MOCTPOCHUH,
CIIOCOOCTBYIOT BBIpA0OTKE yMEHHS (POpMYyIHpOBaTH, 000CHOBBIBATH U JIOKA3bIBAThH
CYKJIEHUSI, TEM CaMbIM (hOPMUPYIOT JJOTUUECKUN CTUIIH MbIIIUICHUS. Bemyas poib
MPUHAIICKUT MaTeMaTHKe B (OPMHUPOBAHUHM QITOPUTMUYECKOW KOMIIOHCHTHI
MBIIIJICHAS W BOCIMUTAHUW YMEHUW NEeWCTBOBATh IO 3aJaHHBIM aJTOpUTMaM,
COBEPILIEHCTBOBATh M3BECTHBIE W KOHCTPYUPOBaTh HOBBIE. B mpoliecce pereHus
3aJ1a4 — OCHOBBI ISl OpTaHU3alUNA YICOHOU EeATeTLHOCTH Ha YPOKaX MaTeMAaTHKH
— Pa3BUBAIOTCS TBOPUYECKAs M MPUKIIAIHASI CTOPOHBI MBIIIJICHUSI.

112.5.6. OOyuenne wmaremaTtuke Ja€T BO3MOXKHOCTh pa3BUBaTh Y
oOydJaronuxcss TOYHYIO, pallMOHANBHYI0 W WHPOPMATHBHYIO pedb, yMEHHUE
oTOupath HamOOJIee TMOIXOJMSAIINE S3BIKOBBIE, CHMBOJIMYECKHE, TpadruyecKue
CpeICTBa JJISl BRIPKEHUS CY>KICHUA U HATJISITHOTO WX TIPE/ICTABICHUS.

112.5.7. Heo6X0auMbIM KOMIIOHEHTOM OOIIEeH KYyJBTYpPhl B COBPEMECHHOM
TOJIKOBAaHUU  SIBJISIETCS  OOIee  3HAKOMCTBO C  METOJaMHM  TO3HAHUSA
JNEHCTBUTEILHOCTH, TPEACTABICHHE O TMPEAMETE W METOJIC MaTEMaTHUKH, €To
OTIUYHUSIX OT METOJIOB €CTECTBEHHBIX M T'YMaHUTAPHBIX HAYK, 00 OCOOEHHOCTSIX
NPUMEHEHUST MaTEMaTUKH IS PEIICHHWS HAyYHBIX W TPHUKIQJHBIX 3a/1ad.
MaremaTudyeckoe 0o0Opa3oBaHHE BHOCUT CBOM BKjIaa B (opMupoBaHHe oOIIeh
KyJIbTYphI YEJIOBEKA.

112.5.8. I3yueHue MaTeMaTUKH CIIOCOOCTBYET ICTETUYECKOMY BOCTTUTAHUIO

YCIO0BCKA, IIOHMMAHHNIO KPACOTbl M HM3AMCCTBA MATCMATHYCCKHUX paccyxcz[eHHﬁ,



BOCITPUSTHIO TEOMETPUYECKUX (HOPM, YCBOCHUIO UIEU CUMMETPHH.

112.5.9. ITpuoputeTHpIMH TIeTsIMH 0OydeHHUs: MaTemMatuke B 10—11 kmaccax
Ha YIIyOJIEHHOM YpOBHE MPOAOKAIOT OCTABAThCS:

dbopMHpOBaHKE IEHTPATBHBIX MATEMATUYECKUX MOHATUHN (YUCITO, BEJIMUMHA,
reoMeTpuueckas (Qurypa, NepeMeHHas, BEPOSTHOCTb, (PYHKIIHS, MPOU3BOAHASA,
UHTErpaj),  O00ecneuyrnBaroOlMX  IMPEEMCTBEHHOCTh W NEPCHEKTUBHOCTH
MaTEeMaTUYeCKOro 00pa3oBaHus 00yYarOIINXCS;

MOJIBEJICHUE OOYyYaromMXCsl Ha JOCTYIMHOM JJisi HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MAaT€MATUKU U OKPY’KAIOLIEr0 MUpa, NOHUMAHUIO MAaTEMaTUKH KaK
4yacTy oOUIeH KyJIbTYphl YEIIOBEUECTBA,

Pa3BUTHE MHTEUIEKTYAJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEN 00yYarolmuxcs,
IIO3HABATEJIbHOM  AKTHBHOCTH, HCCIEAOBATEIbCKUX YMEHHM, KPUTHYHOCTH
MBIIUIEHUS, UHTEpPECa K U3YUEHUIO0 MaTEMAaTHUKH;

(dopmupoBanre (HYHKIMOHAIBHON MaTeMaTU4YE€CKOW TPaMOTHOCTH: YMEHHS
pacno3HaBaTh MaT€MaTHUYECKHE ACIEKThI B PEAJbHBIX KM3HEHHBIX CUTYalMSIX H
IpU HW3YYEHUU JPYTrUX Yy4eOHBIX NPEIMETOB, MPOSBICHUS 3aBUCHUMOCTEH U
3aKOHOMEpPHOCTEH, (OpMyIHpOBaTh MX Ha S3bIKE MaTeMaTUKM M CO3[aBaTh
MaTeMaTU4YeCKHe MOJENIHU, TPUMEHSITh OCBOCHHBI MaTeMaTUUYECKUI anmapar s
pElIeHUs] PAKTUKO-OPUEHTUPOBAHHBIX 3a/1ad, WHTEPHPETUPOBATh U OIICHUBATH
NIOJIyYEHHBIE PE3YJIBTATHI.

112.5.10. OcHOBHBIMU JUHHUSIMH cojiepkaHusi mareMaTuku B 10—11 kmaccax
yriayOn€HHOro ypoBHS sBISitOTCS:  «Yucna © BbIYMCIEHUS», «Auredpay
(«AnreOpanyeckue BbIpaKEHUS», «YpaBHEHMs W HepaBeHCTBa»), «Hauama
MaTeMaTuyeckoro aHanmzay, «leomerpus» («['eomerpuueckue QUrypsl U HUX
CBOMCTBay, «l3MepeHnEe TE€OMETPUUYECKUX BEIUYHMH»), «BeposiTHOCTh U
CTaTUCTHKay». J[aHHbIE TUHUU Pa3BUBAIOTCA MapauIeNIbHO, KaK1asi B COOTBETCTBUH
C COOCTBEHHOH JIOTMKOM, OJHAKO HE HE3aBUCUMO OJHa OT JPYro, a B TECHOM
KOHTaKTe M B3aumozeiictBuu. Kpome 53TOro, ux OObEIUHSET JOThYecKas
COCTaBJISIIONIAs], TPAJAMIIMOHHO MPUCYIIash MaTeMaTHKE W MNPOHU3bIBAIOIIAS BCE

MaTeMaTUYECKHUEe Kypcehl U coaiepkarenbubie tuann. ChopmynupoBannoe Bo PI'OC



COO TpeboBaHue «yMEHHE OMEPUPOBATH MOHITHSIMH: OIpEICTICHHE, aKCHOMa,
TeopeMa, CIeJCTBHE, CBOWCTBO, TMPHU3HAK, JOKAa3aTeIIbCTBO, PaBHOCHILHBIC
dbopMynupoBKH, yMeHHE (QopMyIaHpoBaTh OOpaTHOE W MPOTHUBOIOJIOXKHOE
YTBEPXKICHUE, TPUBOANTh MPHUMEPHl W KOHTPIPHUMEPHI, HCIIOIH30BaTh METO]
MaTEMaTUYeCKOW WHAYKIIMH, TPOBOJUTH JOKA3aTEIbHBIE PACCYXICHHUS TPHU
peIIeHNH 3a7a4, OIICHUBATh JJOTHIECKYIO TPABUILHOCTD PACCYKICHUI» OTHOCUTCS
KO BCEM yUeOHBIM KypcaM, a GOpMHUPOBAHUE JTOTHUECKUX YMEHUN pacTpeaeisieTcs
0 BCEM TojiaM OOy4eHHsI Ha YPOBHE CPEIHETO 001Iero 0opa3oBaHusl.

112.5.11. B cootBerctBun ¢ @DI'OC COO maremaruka SIBISETCS
o0s3aTeNIbHBIM MPEMETOM Ha JaHHOM YpoBHE oOpaszoBaHusi. Hacrosmieit
POrpaMMON TI0 MaTeMaTHKe IMPeayCMaTpUBACTCS M3Y4YCHHE y9eOHOTO MpeaMera
«Marematnka» B paMkKax TpEX Yy4eOHBIX KypcoB: «Aurebpa W Haudana
MaTEeMaTH4YeCKoro aHammza», «l'eoMerpus», «BeposTHOCT, W CTaTUCTHKAY.
dopMUpOBaHHUE JIOTHIECKUX YMEHHM OCYIIECTBISICTCS Ha MPOTSHKEHUU BCEX JIET
oOy4eHHs] Ha YpOBHE CpeIHEro oOmero oOpa3oBaHUsA, a 3JIEMEHTHl JIOTMKH
BKJTFOYAIOTCS B COJICpKAHUE BCEX HA3BAHHBIX BBINIC YICOHBIX KYPCOB.

112.5.12. O6mee 4dYKCIO YaCOB, PEKOMEHJOBAHHBIX JUIA H3YUYCHHUS
MatemaTuk — 544 yaca: B 10 kiacce — 272 yaca (8 yacoB B Hezelnwo), B 11 kiacce
— 272 yaca (8 4acoB B HEJEIIO).

112.6. Ilnanupyemsbie pe3ybTaThl OCBOCHHS MIPOTpaMMBbI TI0 MaTEMATHKE Ha
YPOBHE CpEeAHEro 00111ero 00pa3oBaHuUs.

112.6.1. B pe3ynbrare u3y4eHuss MaTEMaTHKH Ha YPOBHE CPETHETO OOIIETO
oOpa3zoBaHus y obOyuaromierocs OyayT cpopMHpOBaHBI CISAYIONINE JTUIYHOCTHBIC
pEe3yIbTaThI:

1) rpaX1aHCKOTO BOCITHUTAHUS:

c(hOpPMHPOBAHHOCTDH TPAKIAHCKON MO3UIIMNA 00YyYaIOMmErocss Kak akKTHBHOTO
U OTBETCTBEHHOTO 4YJI€HA POCCHMCKOTO  OOIIecTBa, TPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
NpoIeAyp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, ONPOCHI M JIPYyTroe), yMEHHE

BBaHMOHeﬁCTBOBaTB C cConuaJIbHbIMKU HWHCTHTYTaMU B COOTBCTCTBHU C HUX



GyHKUIMSIMU ¥ HA3HAYEHUEM;

2) MaTpUOTHYECKOTO BOCITUTAHHUSL:

c(hOpPMHPOBAHHOCTH POCCUICKON TPAXKTAHCKON UACHTHYHOCTH, YBOKCHHUS K
MPOIIIOMY U HACTOSIIEMY POCCUICKOW MATEMATHKH, LIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCITOJIb30BAHUE OTUX JOCTIDKCHHH B JAPYTHX HAyKax, TEXHOJOTHSX, chepax
SKOHOMHUKHU;

3) AyXOBHO-HPABCTBCHHOT'O BOCITHTAHUS:

OCO3HaHMWE AYXOBHBIX LIEHHOCTEH POCCUIMCKOTO Hapoia, CHOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEJCHUS, CBSI3aHHOIO C MPAaKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ICSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOMYUBOTO OY/yIIIETO;

4) 3CTETHYECKOTO BOCITUTAHUS:

ACTETUYECKOE OTHONIIEHHWE K MHpPY, BKIIOYAs 3CTETUKY MAaTeMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUH, pacCyKICHU, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUJIOB UCKYCCTBA;

5) ¢pu3nveckoro BOCIUTAHUSA:

c(hOPMUPOBAHHOCTh YMEHHUS NPUMEHATh MaTeMaTHYECKHE 3HaHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOro oopas3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBBIO (3I0pPOBOE IHMTaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH M
OTIIbIXa, peryispHas (u3nuecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPyI0BOTO BOCITUTAHUS:

TOTOBHOCTh K TpPYJy, OCO3HAaHHWE LIEHHOCTH TPYAOJIOOUS, MHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHATIBLHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ NPWIOKEHHSIMHU, YMEHUE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit npodeccuu M peaau3oBbIBaTh COOCTBEHHBIC KWU3HEHHBIC TUIAHBI,
TOTOBHOCTh W  CIIOCOOHOCTh K MaTeMaTH4eCcKoMy OOpa3oBaHUIO W
caMOOOpa30BaHUI0 Ha TPOTSHKEHWU BCEU JKU3HM, TOTOBHOCTh K AKTUBHOMY

YHaCTHUIO B pCIICHUHN ITPAKTUYICCKUX 3a1a4 MaTEeMaTHU4YEeCKOM HaIIpaBJICHHOCTH,



7) 9KOJIOTMYECKOTO BOCITUTAHHUS:

c(OPMHUPOBAHHOCTh IKOJIOTUYECKOW KYJBTYpbl, TIOHHUMaHWUE BIUSHUS
COIMAJIBHO-?PKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpelbl, OCO3HAHME TI00ATBHOTO XapaKTepa YKOJIOTUIECKUX MPoOIeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3agad B 00JacTu
OKpY Xalomel cpefpl, IUIAHWUPOBAaHUE TIOCTYNKOB W OIEHKH WX BO3MOXKHBIX
MIOCIICACTBHMA JUISI OKPYIKAIOIIEH CPEIbI;

8) 1IeHHOCTH HAYYHOTO TTO3HAHHUS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOLIECTBEHHOM MPAKTUKHU, TOHUMAaHUE MaTEeMAaTUYECKON
HayKH Kak c(pepbl 4eIOBEUECKOU ACSITCIIBHOCTH, dTAIIOB €€ Pa3BUTHSI M 3HAUMMOCTH
JUTSL pa3BUTHUSL IMBWIN3AINK, OBIAJCHUE SI3bIKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJbTYpO# Kak CPEJACTBOM MTO3HAHMSI MHPA, TOTOBHOCTH OCYIIIECTBIIATH MMPOCKTHYO
1 UCCJICIOBATEILCKYIO IEATCTLHOCTh MHANBUAYAIBHO U B TPYTIIIE.

112.6.2. B pe3ynbTaTe U3ydyeHHUs] MAaTEMaTUKKA HA YPOBHE CPEIHETO OOIIETo
oOpazoBaHus y oOyuatomerocss OyayT chOpMUPOBaHbI TO3HABATEIbHBIC
yHUBEpCaIbHbIC yUeOHbIE ACHCTBUS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YUCOHbBIC
NEUCTBUS, PETYJISTUBHBIC YHHBEPCAIbHBIC YyYCOHBIC JCHCTBUSA, COBMECTHAs
NEATEeTLHOCTD.

112.6.2.1. YV obyuatomerocs OynyT c(popMUpPOBaHBI CIEAyOIIMe 0a30BbIe
JIOTUYECKHAE MACHCTBUS KaK 4YacTh TO3HABATEIbHBIX YHHUBEPCATBHBIX YUeOHBIX
JICUCTBUM:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECCTBEHHBIC MPU3HAKKM MAaTEMAaTHUYECKHX
OOBEKTOB, TIOHATHH, OTHOIICHWH MEXAYy TOHATHIMH, (HOPMYIUPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHMsI 11 000OIIECHNUS U CPAaBHCHHUS, KPUTCPUHU TIPOBOJUMOTO aHAJIH3a,;

BOCIIPHHMMATh,  (OPMYJIUpPOBaTh W  MPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBJIATh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPECUHS

B (aKkTax, MaHHBIX, HAOMIOACHUSIX W YTBEPKIACHUSIX, MpeiaraTh KPUTEPUU ISt



BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUHNIA;

JieNaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, ACAYKTUBHBIX WU
WHYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

POBOJUTH CAMOCTOSITENIBHO JI0KA3aTeIbCTBA MATEMAaTUYECKUX YTBEPIKICHUN
(MpsiMBIE ¥ OT POTUBHOTO), BBICTPAUBATh apPTYMEHTAIIUIO, IPUBOIUTEH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KICHUS U BHIBOJIBI;

BBHIOMpaTh CHOCOO pelIeHUs Yy4yeOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEIICHUS, BEIONPATh HAaNOO0JIee MOIXOANINN C YIETOM CAMOCTOSITEIIBHO
BBIJICJICHHBIX KPUTEPHUEB).

112.6.2.2. YV obyuatomerocs OyayT chopMHUpOBaHBI CleAyrolme 0a3oBbie
WCCJICIOBATEILCKUE JICMCTBUS KAaK dYacTh ITO3HABATEIBHBIX YHUBEPCATbHBIX
y4eOHBIX JCHCTBHIA:

HCITOJIB30BaTh BOIMPOCHI KaK HCCICAOBATEIbCKUN HWHCTPYMEHT ITO3HAHUSA,
dbopMyIHpoBaTh  BOMPOCHL,  (DUKCHUPYIOIIME  MPOTUBOpEUYHE,  MIpolJeMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3Y, ApPTyMEHTHPOBATH
CBOIO TTO3UIIUIO, MHCHHCE,

IPOBOJUTH CAMOCTOSATENFHO CIUTAHUPOBAHHBIN KCIIEPUMEHT, UCCIICIOBAHUE
10 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00beKTa, SBJICHHUS, TIpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEX Ty 00bEKTaMHU, SIBJICHUSIMH, TIPOIECCAMU;

CaMOCTOSITENIbHO (HOpPMYIUPOBaTh 00OOIIEHUS M BBIBOJBI MO pe3yJibTaTaM
MPOBENCHHOTO  HAOMIONECHMS, WCCIECNOBAaHUS, OICHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIlECcCca, a TaKKe BBIIBUTAThH
TIPEAIOJIOKEHHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSX.

112.6.2.3. YV obyuatomerocst 0yayt chopmupoBaHbl yMeHUsS padOTaTh C
nH(popMaIMel Kak 9acTh MO3HABATEIbHBIX YHUBEPCATBHBIX YUCOHBIX IEHCTBUMN:

BBISBIIATH JeUIUTHI WH(DOpPMAIUH, JaHHBIX, HEOOXOIUMBIX JIJIT OTBETa Ha
BOIIPOC U JJISI pEIICHUS 3a/1a4H;

BBIOMpATh HHPOPMAIIUIO U3 HCTOYHUKOB PA3IMYHBIX THIIOB, AHAIM3UPOBATH,

CUCTEMATU3UPOBATH M MHTEPIPETUPOBATH MHGOPMAIIHIO PA3IUYHBIX BUIOB U (HOpM



IpEICTaBICHNUS;

CTPYKTYypUpPOBaTh MH(OpMAILMIO, IPEACTaBIATh €€ B pa3iIMuHBIX (popmax,
WLUTIOCTPUPOBATH TpaduvecKH;

OLICHUBATH Ha/1EKHOCTD UH(pOpMaIUH o CaMOCTOSITEIIEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

112.6.2.4. YV obyuaromierocst OyayT cOpMHUpOBaHBI YMEHHs OOIIEHUS Kak
4aCTh KOMMYHUKAaTUBHBIX YHUBEPCAIbHBIX YU€OHBIX 1€HCTBUI:

BOCIPUHUMATH U (POPMYIUPOBATH CYKICHUS B COOTBETCTBUU C YCIOBUAMU U
LEJSIMUA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THMCbMEHHBIX TEKCTax, JaBaTh IMOSICHEHHWsS 10 XOAYy pELIeHUs 3ajaud,
KOMMEHTHPOBATH MOJTYUYEHHBIN pe3yIbTarT;

B X0JIe 0OCYKJEHHS 3aJaBaTh BOMPOCHI MO0 CYLIECTBY OOCYkIaeMOil TeMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh HWJICH, HAICJICHHbIE HAa IOMCK
pEIlIeHNUs, COIMOCTABIATH CBOHM CYXIEHHUS C CYXICHUSMHU JAPYTUX YYACTHUKOB
nuanora, oOHapy>KMBaTh Pa3IMUUEe U CXOACTBO IMO3ULUH, B KOPPEKTHOH (opme
(dbopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,

IPEICTAaBIATh Pe3yIbTaThl PEIICHUs 3a7auu, SKCIIEPUMEHTa, UCCIIeI0BaHus,
MPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C Y4YETOM 3aaad
MPE3eHTAINN U 0COOCHHOCTEH ayIUTOPHUH.

112.6.25. Y oOy4aromierocs OynyT c(hopMHUPOBaHbI YMEHUS
CaMOOpTaHU3aIMH KaK 9acTh PETYJSITUBHBIX YHUBEPCATBHBIX YUEOHBIX JCHCTBUI:

COCTaBJISATh IJIaH, AJITOPUTM PEILIEHUs 3a]]aui, BEIOUPATh CIIOCO0 PEeIICHUs C
y4€TOM HMEIOLUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

112.6.2.6. Y obGyuaromerocst 0yayT chOpMUpPOBAaHbI YMEHHUS CAMOKOHTPOJIS
KaK 4acCTh PETYJISTUBHBIX YHUBEPCAIBHBIX yUeOHBIX TCHCTBUH!

BJaJeTh HABBIKAMH MO3HABATENBHONH peQieKCMH Kak  OCO3HAHHMS
COBEpIIAEMbIX JIEHCTBUN U MBICIUTENBHBIX MPOLIECCOB, UX PE3yJIbTaTOB, BIAJIETh
criocobaMy CamMOIIPOBEPKH, CAaMOKOHTPOJISI Tpollecca W pe3yibTaTa peIIeHUs

MaTeMaTHYECKOHN 3aJ1auM;



OpeIBUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PELICHUU 3a]auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OILICHUBATh COOTBETCTBUE PE3YJIbTaTa LIETU U YCIOBUSAM, OOBSICHATH IPUYUHBI
JTOCTIDKCHUSI WU HEIOCTHKEHUST PE3YJIhTATOB JEATEIbHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

112.6.2.7. Y oOyuaromierocss OyayT chOpMHUpPOBaHbI YMEHHUSI COBMECTHOM
NEeATeTLHOCTH:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOW U MHJIUBUIYaTbHOM
paboThl TpU pEHIeHHH YYEOHBIX 3a7a4, MNPUHUMATh II€JIb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisTh
BUJIBI pabOT, IOrOBAapUBATHCS, 00CYKAaTh MPOLIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHHUS HECKOJIBKMX JIIOJICH;

y4acTBOBaTh B IPYMIOBHIX (hopMax paboThl (00CykAeHUSA, OOMEH MHEHHUM,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOIHATH CBOIO YaCTh PaOOTHI U KOOPJIUHUPOBATH
CBOM JICUCTBHS C IPYTHMH YJICHAMH KOMaH/bl, OIICHMBATh KAYE€CTBO CBOETO BKJIaa
B OOmUHA TPOAYKT TO KPUTEPHUSIM, COHOPMYIUPOBAHHBIM  yYaCTHHUKAMU
B3aMOJIEUCTBHS.

112.6.3. IlpeameTHble  pe3ynabTaThl OCBOCHHS  (eAepaibHO  pabodeit
porpamMMBbl 110 MaTEMATUKE TMPEACTaBICHbl IO TrojaM oOO0ydeHHs B paMKax
OTHEJIbHBIX YYE€OHBIX KYpCOB B COOTBETCTBYIOIIMX paslieflax HacTosIIen
IPOTPAMMBI.

112.7. denepanbHas paboyas mporpamma ydeOHOro kKypca «Amiredpa u
Hayajla MaTeMaTHYeCKOTo aHaIN3ay.

112.7.1. TlosicHuTenbHAs 3aMKCKa.

112.7.1.1. YueOGHblil kypc «Anredpa M Havyajla MAaTEMaTHYECKOTO aHAIU3a»
SBIIICTCSI OJHMM U3 HanmOoJiee 3HAYMMBIX B IPOTpaMMe CpEIHEro oOIIero
oOpa3oBaHusi, TOCKOJIBKY, C OJTHOM CTOPOHBI, OH 00€CTIEYNBAET HHCTPYMEHTATBHYO
0a3y Uil M3Y4YeHHUS BCEX ECTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYTrOd CTOPOHHI,

dbopMHpyeT JOTHYECKOe U a0CTPAKTHOE MBINUICHUE OOyYaronIuxcsi Ha YpPOBHE,



HEOOXOJAMMOM JUIsl OCBOEHHUA HH(POPMATUKH, OOIIECTBO3HAHUS, WCTOPUH,
CIIOBECHOCTM W JpPYrUX JUCUUIUIMH. B paMkax pgaHHOTO y4eOHOTO Kypca
00yJaroIrecs OBIAJCBAIOT YHUBEPCATIHHBIM SI3bIKOM COBPEMEHHON HAYKH, KOTOpast
dbopMyIupyeT CBOM JOCTHKEHUSI B MaTeMaTuueckon popme.

112.7.1.2. YuebHblii Kypc anreOpbl W Hadajdl MaTeMaTHYECKOTO aHaln3a
3aKJIaJIbIBACT OCHOBY /I YCIEIIHOTO OBJAJCHUSA 3aKOHAMU (PU3MKH, XHUMUH,
OMOJOTMY, TIOHMMaHWS OCHOBHBIX TEHJICHUUWA pPa3BUTHS OKOHOMUKH W
OOIIECTBEHHO JKU3HH, ITO3BOJISIET OPUEHTUPOBATHCSA B COBPEMEHHBIX LIU(POBBIX U
KOMIIBIOTEPHBIX TEXHOJOTUSIX, YBEPEHHO MCIOIb30BaTh MX MAJI JAJIbHEUIIETO
oOpa3oBaHMsI U B OBCEIHEBHOM u3HU. OBajieHue a0CTPAKTHBIMU U JIOTUYECKH
CTPOTMMHU KOHCTPYKLMSIMHU ajireOpbl M MaTeMaTUYECKOro aHajiu3a pPa3BUBAET
YMEHHE HaXOAUTb 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JIOKa3bIBATh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUWU U PacCyXIaTh AEAYKTHUBHO, MCIOJIb30BAThH
0000IIIEHHEe W KOHKpPETHU3alUIo, a0CTparupoBaHUE M aHAJOTUI, (POPMHUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIICHUE.

112.7.1.3. B xome wu3y4eHus ydeOHOTO Kypca «Anrebpa W Hadana
MaTEeMaTHYECKOr0 aHaln3a» OOydarolluecss MOJyYyaloT HOBBIM ONBIT pPEIIECHUs
MPUKIAAHBIX 3a7a4, CAMOCTOSTEIBHOTO MOCTPOEHUS MaTeMaTUYECKUX MOjelen
pealbHbIX CHUTYyallud, WHTEPIPETAlMU TOJYyUYEHHBIX PEUICHUA, 3HAKOMATCA C
npUMepaMu MaTeMaTHYECKUX 3aKOHOMEPHOCTEN B MPHUPOJIE, HAYKE U UCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

112.7.1.4. YueOHubiii Kypc o00JamaeT BOCHUTATEIbHBIM IOTEHIIUAIOM,
KOTOpPBIN peanu3yercs Kak depe3 Yy4eOHbIH MaTepuall, CHOCOOCTBYIOIIUI
(GOpMHpPOBAHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduxky ydeOHOM
JESATENIbHOCTH, TpeOyIoleld MPOJOJKUTENbHONM  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOATENbHOCTH, aKKypaTHOCTH U OTBETCTBEHHOCTH 3a TOJyYEHHbBIN
pe3ysbTar.

112.7.1.5.B ocHoBe MeTOmMKM O0Oy4YeHuss anreOpe W  Hadajgam
MaTEMaTUYECKOI0 aHAIN3a JIEXKUT JEATeIbHOCTHBIA TPUHIIUI O0yUEHHUS.

112.7.1.6. B  crpykrype yueOHOro Kypca «Anrebpa U  Hayaia



MaTeMaTHYECKOr0  aHaliu3a»  BBIJICJICHBI  CIEAYIOIIUE  COJACPKATeJIbHO-
METOJIWYECKHE JUHUMU: «Yucia W BBIUMCICHUSN», «DYHKUIMM W TpaduKmny,
«YpaBHEHUS U HEPABEHCTBa», «Hauama maremaTnueckoro ananusay, «MHOxkecTBa
U Jioruka». Bce oCHOBHBIE cojep)KaTeIbHO-METOANYECKUE JTUHUU W3Y4YaroTCs Ha
MPOTSDKCHUU JIBYX JIET OOY4YeHHs Ha ypOBHE CpETHEro oO0Immero oOpa3oBaHWUS,
€CTECTBEHHO JIOMOJIHSS APYT ApPyra U MOCTEINEHHO HACHIIIAsACh HOBBIMH TEMaMUu U
pazaenamu. JlaHHBIM y4eOHBIM KypcC SBISICTCS MHTETPATUBHBIM, ITOCKOJBKY
oOBeauHseT B ceOe comepKaHue HECKOJIBKIX MAaTeMaTHICCKUX TUCIUTIIINH, TAKAX
Kak anreOpa, TPUTOHOMETPHS, MaTEMAaTHYECKUHM aHalii3, TEOPHsS MHOXKECTB,
MaTeMaTH4ecKas JIoTuKa u npyrue. [1o Mepe Toro kak oOydJaronigecsi OBJIaeBaroT
BcE OoJsiee MIMPOKUM MAaTEMAaTUYECKUM aIflaparoM, Y HHUX MOCIEI0BATEIbHO
bopMUPYETCS U COBEPILICHCTBYETCS YMEHHE CTPOUTh MaTEMaTHYECKYH MOJISIb
peanbHOM CUTYyallud, MIPUMEHSTh 3HAHUS, MOJIYUYCHHbIC MPU HM3YUYECHUH Y4eOHOTO
Kypca, MJig PEIICHUSI CaMOCTOSITEILHO CQPOPMYJIHMPOBAHHOW MaTeMaTHYECKOU
3a7a4M, a 3aTe€M UHTEPIPETUPOBATH CBOM OTBET.

112.7.1.6.1. ConeprxkarenbHO-MeTOANYECKas TUHUS «UMCIa U BEIYUCIICHUSY
3aBepiiaeT (OpPMUPOBAHHWE HABBIKOB MCIIOJIB30BAHHUS JICHCTBUTEIBHBIX YHCEII,
KOTOpO€ ObLJIO HayaTO Ha YpOBHE OCHOBHOro oOuiero oOpaszoBanus. Ha ypoBhe
cpenHero oOmero oOpa3oBaHus 0cO00€ BHHUMAaHHE yaensercs (HOPMHUPOBAHUIO
HaBBIKOB PAIIMOHAIBHBIX BBIYMCIICHUH, BKIIOYAIONIUX B ce0s HCIIOJIb30BaHUC
pa3nuuHbIX (OpPM 3amMCU YMClia, YMEHHE JeiaTh MPUKUAKY, BBITOIHATh
NpUOIMKEHHBIC BBIYHUCIICHHS, OILICHMBATh YHCJIOBBIC BBIPAKECHHS, paboTaTh C
MaTeMaTUUYECKUMHU  KOHCTaHTaMH. MHoOXecTBa  HATypaJIbHBIX,  IIEJIBIX,
pallMOHAJIBHBIX M JICUCTBUTENIBHBIX  YHUCEI  JIOMOJHSIOTCS ~ MHOXECTBOM
KOMIUJIEKCHBIX 4YHucesl. B  KaXIoM M3 3TUX MHOXKECTB pPacCMaTPpUBAIOTCS
CBOMCTBEHHBIE €My crenuduueckue 3aaadyd W ONEepaluu: JCJICHUE Hallelo,
OTIEPUPOBAHUE OCTAaTKaMM Ha MHOXXECTBE IIEJIbIX 4YHCeJ, OcoOble CBOMCTBA
pallMOHANILHBIX W WPPAIMOHAILHBIX YHCEll, apu(METHICCKHUE OIEepallit, a TakKe
W3BJICYCHUE KOPHS HATypaJIbHOW CTENEHM Ha MHOXECTBE KOMIUIEKCHBIX YHCEIL.

biaromaps mnocienoBaTeIbHOMY PACIIMPEHUIO KPYra MCIOJb3YEMBIX YHUCEN H



3HAKOMCTBY C BO3MOKHOCTSIMU WX NPUMEHEHHUS ISl pEUICHUs] pa3IMYHbIX 3a/1a4
dbopmupyeTcsi peiCcTaBlIeHUe O €AMHCTBE MaTEMAaTUKH KaK HayKH M €€ poJid B
MOCTPOCHUU MOJIEJICH pEeasbHOTO MUpA, MIMPOKO HCIOJB3YIOTCA 0000IIeHne U
KOHKpEeTU3aIusl.

112.7.1.6.2. Jluauss «YpaBHEHUST ¥ HEPABEHCTBA» pealu3yeTcss Ha
MPOTSDKEHUH BCETO OOyYeHHsT Ha YypOBHE CcpeaHero ooOmero oOpa3oBaHUs,
MOCKOJIbKY B KaxaoMm pazzaene [lporpammbl  mpeaycMOTpEHO — pelieHue
COOTBETCTBYIOIIMX 3a/a4. B pe3ynpraTe oOydaromuecs: OBIaJACBaIOT Pa3TUYHBIMU
METOJIAMH  PEIICHHs]  PAlMOHAIBbHBIX, HUPPALUOHAIBHBIX, IOKAa3aTEIbHBIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUECKUX YPABHEHM, HEPABEHCTB U CUCTEM, a
TaKKe 3a7ad, CoJepXKalmmx mapaMmeTpel. [lomydeHHbIE yMEHHUS IIHPOKO
UCHOJIB3YIOTCS TPU HUCCIEIO0BAaHUM (PYHKUMHA C TOMOIIBIO MPOU3BOAHOH, IpH
pellIeHnH MPUKIAIHBIX 3a/1a4 U 3a/1a4 Ha HaX0K/IeHHEe HAauOOJBbIINX W HAMMEHBIITIX
3HaueHU (yHkuuu. JlaHHas cojepkaTenbHass JTUHUS BKIIOYAeT B ce0s Takke
(dbopMUpOBaHHE YMEHUM BBINOJHATH PACYETHI MO (opMyJiaM, MpPeoOpa3oBaHUS
palroHaIbHBIX, UPPAIIMOHATBHBIX U TPUTOHOMETPHUECKHUX BBIPAKEHUH, a TaKKe
BBIPQXEHUM, coAepXkallux CTeneHu U Jorapudmsel. brnarogaps wusyuyeHuro
anredpanvIecKoro MaTepuana IPOUCXOIUT JanbHenIee pa3BUTHE
QITOPUTMHYECKOTO U aOCTPAKTHOTO MBILUIEHUS 00ydaromuxcs, (popMupyroTcs
HABBIKM JICYKTUBHBIX pACCyXXII€HU, paboThl C CHUMBOJIbHBIMU (opmMamu,
IpEeCTaBICHNUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BUIC PABEHCTB M HEPABEHCTB.
Anrebpa npeniaraet 3¢ HEKTUBHbIE HHCTPYMEHTHI VISl PEHICHUSI IPAKTUYECKUX U
€CTECTBEHHO-HAYUHbIX 3aJ1a4, HArJIsAHO JEMOHCTPUPYET CBOM BO3MOXXHOCTH Kak
S3bIKA HAYKH.

112.7.1.6.3. ConepxarenbHo-MeToquYecKas JuHus «DyHKIMM U rpagukm»
TECHO TIepPeIJIeTaeTCs C APYTUMH JIMHUSAMHU Y4eOHOTO Kypca, TOCKOJIbKY B KAKOM-TO
CMBICTIe 3a7aT TIOCTIeI0BATENBHOCTh N3YUCHHS MaTepuana. M3yuenue CTeneHHoH,
MOKAa3aTeNIbHOM, JIOrapu(PMUIECKON ¥ TPUTOHOMETPUIECKUX (PYHKITUN, UX CBOMCTB
U rpaduKoB, UCTIOIB30BaHUE (DYHKUIMN IUIsI pelIeHus 3ahad U3 APYTHX YIEOHBIX

npeamMcToOB U peaanoﬁ ZKHN3HHM TCCHO CBA3aHO KaK C MATCMAaTH4YCCKHNM aHAaJIM30M,



TaK ¥ C peIIeHWeM ypaBHEHHMU M HepaBeHCTB. [Ipu 3TOM Ooibllioe BHUMAaHHE
yaensieTcs: (GopMHpOBaHUIO YMEHUS BBIpKATh (OpPMyJaMHU 3aBUCHUMOCTH MEXKIY
pa3sTUYHBIMA BEITWYMHAMH, HCCIEIOBATh TOJYYCHHbIE (PYHKIIUH, CTPOUTH WX
rpadukn. Marepuan 3TOH coepKaTebHON JIMHUW HaIleICH Ha Pa3BUTHE YMEHUI
U HABBIKOB, ITO3BOJISIONINX BBIPAKATh 3aBUCHMOCTH MEXKIy BEIUYMHAMHU B
paznu4yHON (opMe: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero msyueHue
CIIOCOOCTBYET Pa3BUTHIO AITOPUTMUYECKOTO MBINIICHHS, CIOCOOHOCTH K
00O0OIICHUIO M KOHKPETU3allUH, UCTIOIb30BAHUIO aHAIOTHH.

112.7.1.6.4. ConepxatenpHas auHusS «Hauama mMaTeMaTH4ecKoOro aHan3ay
MO3BOJISIET CYIIECTBEHHO pACHIUPUTh KPYr Kak MaTeMaTHYecKuX, TaK |
NPUKIAIHBIX 3a/ad, JOCTYIHBIX OOyYaloIMMMCS, TaK KaK y HHUX TOSIBIISETCS
BO3MOKHOCTh CTPOUTDH TpadUKU CIOKHBIX (DYHKIIHMMA, ONPEACNISITh UX HAUOOJbIINE
¥ HaWMCHBINIME 3HAYCHMSI, BRIYMUCIATE TIOMAAN GUTYp U 00BbEMBI TEJl, HAXOAHUTh
CKOPOCTH M YCKOpPEHHUs MpolieccoB. JlaHHasi conepkareiabHasl JTUHUS OTKPHIBACT
HOBBIE BO3MOKHOCTH TTOCTPOEHUSI MATEMATUYECKUX MOJIENICH pealbHBIX CUTYAIIHH,
M03BOJIACT HAXOUTh HAWITYYIlIee PEIICHUE B TPUKIAIHBIX, B TOM YHCIIE COIIMATBHO-
HPKOHOMHYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBaMH MaTE€MaTHYECKOTO aHaJn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (POPMAIBHO-IOTMYECKOTO U KPEaTUBHOTO
MBINIIICHUS, (OPMUPOBAHUIO YMEHHH pacrlo3HaBaTh TMPOSBICHUS 3aKOHOB
MaTEeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOyYaronrecs y3HatoT O BhIIAIOIIUXCS
pe3ynbTaTax, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTHKH KaK HAyKH, U 00 WX
aBTOpax.

112.7.1.6.5. ConepxarenbHO-MeTOAUYECKast JIMHUS « MHOXKECTBA U JIOTHKa»
BKJIIOUAeT B ce0s DJIEMEHTHl TEOPHUH MHOXKECTB W MAaTEMaTHYEeCKOW JIOTHKH.
TeopeTnko-MHOKECTBEHHBIE TPE/ICTABIICHUS MPOHU3BIBAIOT BECh KYyPC IIKOJILHON
MaTEeMaTUKH W TpeajiararoT HanboJiee YHUBEPCATbHBIN SI3bIK, 00 TUHSIOIINN BCE
paszensl MATEMATHKHU U €€ MPUJIOKCHNUH, OHH CBSI3BIBAIOT Pa3HbIC MATEMATHUCCKHEC
JTUCIUTUIMHBL U WX TPUIOKEHUS B €IMHOE 1esoe. BakHO JaTh BO3MOXKHOCTH
oOydJaroremMycsi TMOHUMAaTh TEOPETHKO-MHOKECTBCHHBIH S3BIK  COBPEMEHHOM

MAaTEMAaTUKH U UCITIOJIb30BATH €TI0 IJIS BBIPAXKCHHA CBOUX MBICJICH. I[pyrI/IM BaXHbIM



MPU3HAKOM MaTEMATUKH KaK HAyKHU CJIeTyeT IPU3HATh CBOMCTBEHHYIO €l CTPOTOCTh
00OCHOBaHMN U  CJIEIOBAHHME  OMNPENCIEHHBIM  IpaBUjiaM  MOCTPOCHHUS
JI0Ka3aTeIbCTB. 3HAKOMCTBO C 3JIEMEHTaMU MaTEMaTUYECKOM JIOTUKU CLIOCOOCTBYET
Pa3BUTHIO JIOTHUECKOTO MBIIUICHUS O0YYaroMINXCs, TO3BOJISIET UM CTPOUTH CBOU
pacCyXJIeHUs Ha OCHOBE JIOTUYECKUX MPABWI, (POPMHUPYET HABBIKA KPUTHIECKOTO
MBIIILICHUS.

112.7.1.7. B yuebHOM Kypce «Anredpa 1 Hayajga MaTeMaTHYECKOTO aHAIN3a)
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTUYECKOTO MOJCIHPOBAHUS, KOTOPHIC MPU3BAHBI
Croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TMOCTPOEHUS MOJENeH peaTbHbIX
CUTYyallui, HWCCIEAOBAHMS H3TUX MOJIeNIeH C TMOMOINIBIO arfmapara airedopbl H
MaTeMaTUYECKOr0 aHajau3a, WHTEPHpeTalluy MOJYyYEeHHBIX pe3yJbTaTtoB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTpaMMBbI, IOCKOJIBKY BECh MaTeprall
y4eOHOro Kypca LIMPOKO HCIOJB3YETCS JUIsl pelleHus MpUKIaAHbIX 3aaad. [lpu
pelIEHNH  peabHBIX  MPAKTUYECKUX  3aJad  oOydyaromuecsi  pa3BUBAIOT
HAOJIOAATEIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000ImaTh U KOHKPETU3UPOBATH  MpoOJieMy.
JlestenbHOCT 1O (OPMUPOBAHMIO HABBIKOB PEIICHHUS TNPUKIAJHBIX 3a7a4
OpraHU3yeTCsl B MPOIECCE M3YUCHUS BCEX TEM YUEOHOTO Kypca « Anredpa u Havasa
MaTE€MaTUYECKOTO aHATN3ay.

112.7.1.8. O0miee unciio 4acoB, peKOMEHAOBAHHBIX JJISI U3YYEHUS Y4eOHOTO
Kypca «AnreOpa ¥ Hadajia MaTeMaTHYeCKOro aHanu3a» — 272 4aca: B 10 ximacce —
136 yacoB (4 yaca B Heenmo), B 11 kinacce — 136 yacoB (4 yaca B HEJEIO).

112.7.2. Conepsxanne o0yuenus B 10 kmacce.

112.7.2.1. Yucna v BEIYUCIICHUS.

Pammonanpubie uncna. OOBIKHOBEHHBIE W JECATUYHBIC NPOOU, MPOIEHTHI,
OeckoHeuHble MNepuoanyeckue Apodu. [IpumeHneHnue npoOell MU MPOLEHTOB IS
pelIeHus PUKIIAIHBIX 3a7a4 U3 Pa3jIUyHbIX OTPACiEH 3HAHUU U PEajbHOU KU3HU.

JlelicTBuTeNnbHbIE 4yuciia. PanuoHanbHBIE W UPPAUMOHAIBHBIE YHUCIIA.
Apudmernueckue  omnepanud ¢ JICUCTBUTENbHBIMH  4ucCIaMU.  MoayJib

JEUCTBUTEILHOTO YHMCIIAa B ero cBocTBa. [IpubnmkEHHBIC BHIYMCIICHHS, TIPABUIIA



OKPYIJICHHMs], IPUKHUJIKA W OLIEHKA pe3yJbTaTa BbIYHACICHUN.

Crenenp ¢ nenpiM  nokasareneM. buHoM Herootona. Hcenons3zoBaHue
MOJIXOJIAIIEH (POPMBI 3aIMCH IEUCTBUTEIBHBIX YMCEN TSl PEIICHUS MTPAKTHIECKUX
3a/1ay W NPEJCTaBICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaIbHON CTETIEHU U €r0 CBOMCTBA.

Crenenb ¢ palMOHaJbHBIM IOKa3aTelieM M €€ CBOMCTBa, CTENEHb C
JEHUCTBUTEIIBHBIM I0KA3aTEIIEM.

Jlorapupm uucmna. CpoiictBa norapudma. JlecaTnyHble W HaTypajdbHbBIC
JorapupMsl.

CHHyC, KOCHMHYC, TaHI€HC, KOTAaHI'€HC YHCIOBOTO aprymeHTa. ApKCUHYC,
aPKKOCHHYC M apKTaHI'€HC YUCJIOBOTO apryMEHTA.

112.7.2.2. YpaBHEeHUS U HEPABEHCTBA.

ToxngecTBa M TOXIECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCUIIBHBIE ypaBHEHMS W ypaBHEHHs-CIeACTBUA. HepaBeHCTBO,
peLlIEeHNE HEPABEHCTBA.

OCHOBHBIE METO/IbI PELICHHUS LIETIBIX U APOOHO-PAIMOHAIBHBIX YPABHEHUN H
HEPAaBEHCTB. MHOTO4YICHb OT OJHOW MNEpeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3y. MHOrousieHs!I ¢ 1es1bIMu KO3 UIIUEHTaMU.
Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHHM, COJIEPIKALINX CTEIICHH U KOPHH.

WNppannonanbHbie YpaBHEHMUS. OcHOBHBIE METO/BI peleHuns
UPPALMOHAIBHBIX YPABHEHUIA.

IToka3zaTenbHble ypaBHEHUS. OCHOBHBIE METOIBI PEUICHUS MOKA3aTEJIbHBIX
YpPaBHEHHUM.

[IpeoOpazoBanue BeIpaKEHHH, COACPIKANTUX JIOTApU(MBI.

Jlorapupmuueckue YpaBHEHHS. OcHOBHBIE METOAbl  PEILICHHUS
JorapupMUYECKUX YpaBHEHHI.

OcHoBHBIE TPUTOHOMETPHUUECKHUE bopMyIIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKCHUH. PellieHue TpUroHoMeTpU4ECKUX YpaBHEHU .

Pemenne cucrem NHMHEHWHBIX ypaBHEHWW. MaTpuia CUCTEMBbl JIMHEMHBIX



ypaBHeHu#. Onpeaenurens MaTpUllbl 2X2, ero reOMeTPUYECKHUI CMBICI U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYCHHUS, MPUMEHEHUE OMNpPENeTUTENs JUIsl PEIICHUS CUCTEMbI
JVHEUHBIX ypaBHEHUW. PelleHne npukiagHbIX 3ajad C IIOMOIIBK) CUCTEMBI
JMHENHBIX YpaBHeHUM. VccnenoBanrue NocTpoeHHOM MOAEIH C MOMOIIBIO MaTpPHIl
Y OIIPENCIIUTEIIEH.

[TocTtpoeHne mMaremMaTHYECKUX MOJIENICH PEalbHOM CUTyallud C ITOMOIIBIO
ypaBHEHUN U HepaBeHCTB. [IpuMeHeHHE ypaBHEHH M HEPAaBEHCTB K PEIICHHIO
MaTeMaTHUYECKUX 3a/1a4 U 33/1a4 U3 Pa3IMYHBIX 00J1acTeil HAYKHU U pealbHON KU3HU.

112.7.2.3. ®yukuuu u rpaduKki.

OyHKIuMs, cnocoObl 3amanus (yHkuu. B3auMHO oOpaTHble (GYHKIUU.
Komno3zummss Qynkumuii. I'papuk  yHKmu. DineMmeHTapHble MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OO6nacth omnpeaeseHns U MHOKECTBO 3HaueHH ¢yHkuuu. Hynu ¢pyHkuuu.
[IpomexxyTku 3HaKomocTossHCTBA. YETHbIE M HeuéTHbIe (pyHKuMU. [leproauyeckue
bynkuun. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
dbyukiuu. Haubonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

JluneitHasi, KBajpaTuyHasi W JIPOOHO-JIIMHEWHAsT (YHKIWU. DIEMEHTapHOE
UCCJIEI0BAHKUE U TOCTPOEHUE UX TPA(UKOB.

CrenenHas QyHKIMS C HATYpaJbHBIM U IIEJIBIM MOKazaTeneM. E€ croiicTBa u
rpaduk. CBolicTBa 1 rpaduk KOpHS N-0if CTEMEHU KaK (GyHKIIMKA 0OpaTHOM CTENeHU
C HaTypaJbHbIM [MOKA3aTEJIEM.

[TokazaTenbHass u jorapudmuyeckas (yHKIIMH, UX CBOMCTBA M TpaduKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 pellIeHUs ypaBHEHUH.

Tpuronomerpruueckass OKpPY>XHOCTb, OIpEACICHUE TPUTOHOMETPUUECKUX
(GyHKINNA YUCIIOBOTO apTyMEHTA.

OYHKIIMOHAJIBHBIE 3aBUCUMOCTH B peajbHBIX IMpOIECcCax U SBJICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEH.

112.7.2.4. Havana MmaTeMaTUYECKOTO aHAJIN3a.

ITocimenoBaTenbHOCTH, CHOCOOBI 3aJaHUs IOCJIenOBaTeJIbHOCTEH. Merton

MaTeMaTU4YEeCKOM WHIYKIHN. MOHOTOHHBIC U OI'PaHUYICHHBIC ITOCIICA0BATCIIbHOCTH.



Hcropusi BOZHMKHOBEHHMS MAaTEMaTHYECKOTO aHajlu3a Kak aHaln3a OECKOHEYHO
MaJlbIX.

Apudmernueckas u reomeTpuueckas nporpeccun. beckoneuno yosiBaromas
reoMmerpudeckas nporpeccusi. Cymma O0€CKOHEYHO yOBIBAIOIIEH IeOMETpUUYECKON
IPOrpecchui. JINHEMHBIN U 3KCITOHEHIMAIBHBIN pocT. Yncio e. PopmyJia CI0KHBIX
NpoLEeHTOB. Vcnosb30BaHWE TIPOTrpecCcHH JUIA  PEIICHUS peajbHbIX 3a1ad
MIPUKIIATHOTO XapaKTepa.

HenpepeiBHble QyHKIMM W UX CcBoOWcTBA. TOYKM pa3pbiBa. ACHUMMOTOTHI
rpadukoB ¢yHkiui. CBoiicTBa (GYHKIMHA HENPEpPHIBHBIX Ha OTpe3ke. MeToj
WHTEPBAJIOB [UIsl pEUICHUS HEPAaBEHCTB. [IpuMeHeHuEe CBOWCTB HENPEPBIBHBIX
GyHKUMNA 1151 peleHus 3a1ay.

[1epBas u BTopast npousBoaHbIe pyHKIMU. OnipeiesieHue, TeOMETPUIECKUN U
(u3MYECKUil CMBICI TPOU3BOJAHON. YpaBHEHUE KacaTeabHOUN K rpaduKy QyHKIUU.

[IpousBoansie  snemeHTapHblX  QyHKuud.  IIpomsBomHas  cyMmMBbl,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIUH.

112.7.2.5. MHOXecTBa 1 JIOTHKA.

MHoOXeCTBO,  omepauMu  HaJl  MHOXECTBAMM M HMX  CBOWCTBA.
Hwnarpammel Oiiniepa—Benna. [IpumeHenne TeopeTKO-MHOKECTBEHHOTO armapara
JUISL ONMCAHMS PEaJIbHBIX MPOLECCOB U SBICHUM, NIPU PELIECHUH 33J1a4 U3 IPYTHUX
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTUYECKOro OOBEKTa, CIIEJCTBHE,
JI0Ka3aTeJIbCTBO, PABHOCHJIBHBIE YPABHEHHSI.

112.7.3. Conepsxanne o0yuenus B 11 kmacce.

112.7.3.1. Yucna v BEIYUCIICHUS.

HartypanbHble u nensie yucna. [lpuMeHeHre npu3HakoB JE€IUMOCTH LEJIbIX
qyucell, HaumOoubImuii oOmmi aemutenb (manee — HOJl) n HamMeHsblee oOliee
kpatHoe (nanee -HOK), octaTkoB 1o moay:to, anroput™Ma EBknuaa s pemeHus
3a/1a4 B LEJBIX YHCIIAX.

Kommnekcuble uucna. AnreOpamyeckas M TpUTOHOMETpUUYEcKass (POpMbI

3aMMUCH KOMIUIEKCHOTO 4Hcla. ApudMETHYECKHE OmMeparui C KOMIUIEKCHBIMHU



yuciamu. M300pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPAMHATHOM IUIOCKOCTH.

®opmyna Myaspa. KopHu n-oil creneHu u3 KOMIUIEKCHOTO uncia. [IpuMeHeHue

KOMIUIEKCHBIX YHCEJ I PelIeHUs (PU3MUECKUX U TEOMETPHUECKHX 3a7au.
112.7.3.2. YpaBHEeHUs U HEPABEHCTBA.

CucremMa M COBOKYNHOCTh YpaBHEHUHM W HEPAaBEHCTB. PaBHOCWIIbHBIC
CUCTEMBI W CUCTEMBI-CIEACTBHS. PABHOCWIIbBHBIE HEPABEHCTBA.

OTb6op  KOpHEW  TPUTOHOMETPUYECKHUX  YpPaBHEHUHA C  TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PernieHre TpuroHoMeTpu4ecKuX HEPaBeHCTB.

OCHOBHbIE METO/BI PEIICHUs TOKa3aTeNIbHbIX M  JorapupMuuecKux
HEPaBEHCTB.

OcCHOBHBIE METO/IbI PELIEHUS] UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PELICHUS CUCTEM M COBOKYIHOCTEW palUOHAIbHBIX,
UPPALMOHATIBHBIX, TOKA3ATENIbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

IIpuMeHeHne  ypaBHEHUH, CHCTEM M  HEpPaBEHCTB K  PELICHUIO
MaTeMaTUYECKUX 3a/a4 U 33/1a4 U3 pa3IMuHbIX 00JIacTeil HAyKU U peaibHOW )KU3HHU,
VHTEPHpPETALHNs IOJYyYEHHBIX PE3YIbTaTOB.

112.7.3.3. ®ynkuuu u rpaduKu.

I'padpux xomnosuuuu ¢yHkuuid. I'eomerpuueckue o0pa3bl ypaBHEHUH U
HEPaBEHCTB Ha KOOPJIAWHATHOM ITUIOCKOCTH.

Tpuronomerpuueckue PyHKIIMU, KX CBOMCTBA U IPpaPUKH.

['paduueckne Metoawl pelieHUsi YpaBHEHUN M HepaBeHCTB. I 'paduueckue
METO/IbI PELICHU 3a1a4 C apaMETPAMH.

Ucnonb3oBanue rpadukoB (yHKIUN 71 HCCIIEIOBAHUS MPOIECCOB U
3aBHCHMOCTEH, KOTOpbhIE€ BO3HUKAIOT IMPH PEIICHUWU 3a7ad U3 JAPYTUX y4eOHBIX
MPEAMETOB U PEATBHON KU3HU.

112.7.3.4. Hauana MmaTeMaTUYECKOTO aHAIN3A.

[Ipumenenre Mpou3BOAHON K UCCIIENOBaHUIO (GYHKIIUI HA MOHOTOHHOCTh U
skcTpeMyMbl. HaxoxaeHre HauboapIero 1 HAMMEHbIIEr0 3HAYeHU I HEeNPepbIBHON

(GYHKIIMHM Ha OTpE3Ke.



[IpyumeHeHne TPOU3BOMHOM Uil HAXOXKJCHHMS HAWIY4llero pELICHHS B
NPUKIAIHBIX 3a/adax, Uil ONpPEAEIICHUS CKOPOCTH M YCKOPEHHUs Mpolecca,
3aJIaHHOTO (HOPMYJION WITH TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TIepBOOOpa3HbIX. llepBooOpasHbie
aneMeHTapHbIX pyHkuui. [IpaBuna HaxoXIeHUS TEPBOOOPA3HBIX.

WNurerpan. I'eomerpuueckui CMBICII UHTErpasa. Brruncienne
onpenenéHHoro uaTerpana o gopmyine Herorona—Jlebuua.

[Ipumenenne uHTErpana sl HaXOXKIEHUS IUIOHIaield IMIOCKUX (UTYp U
00BEMOB F€OMETPUUECKUX TEII.

[Ipumepsl pemenuit auddepeHuanbHbIX ypaBHeHUH. MartemaTudeckoe
MOJICJIMPOBAHUE PEATbHBIX IMPOLIECCOB C NOMOLIBI Au(depeHIraIbHbIX
YpPaBHEHUM.

112.7.4. Ilnanupyembie TpeIMETHBIE PE3yNbTaThl OCBOCHUA (hemepanbHOMl
paboueil mporpamMMmbl yuyeOHOro Kypca «Anrebpa M Hayajga MaTEMaTHYECKOTO
aHalln3a» Ha yriayO0JIEHHOM YPOBHE Ha YPOBHE CPEAHETO 001Iero oopa3oBaHMsL.

112.74.1. K konmy oOyuenuss B 10 xmacce oOydYarommics TMOIYYHUT
CJIEYIOIIKE TPEIMETHBIE PE3yJIbTaThl 10 OTAEIBHBIM TeMaM (enepanbHoii paboyeit
porpamMmsbl y4eOHOTo Kypca «Aredpa U Hadyajla MaTEMaTUYECKOTO aHAIN3ay:

112.7.4.1.1. Ynucna u BEIYACTICHUS:

CBOOO/IHO OINEpPUPOBATh MOHITUSIMH: PALUOHAIBHOE YHUCIIO, OECKOHEUHAs
nepuoauyeckas JIpoOb, TMPOUEHTHI, HPPALUOHATBLHOE YHCIO0, MHOXECTBA
pallMOHANIBHBIX W JIEMCTBUTEIBHBIX YHCEN, MOYJIb IEUCTBUTEIBHOTO YHCIIA;

OPUMEHSTh APOOM M TMPOIEHTHI [JISl pPEIIeHUs TPUKIATHBIX 3a1ad W3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATIbHOU KU3HU;

MIPUMEHSTh MPUOTKEHHBIC BBIYUCIICHUS, TPaBUiIa OKPYTIICHUS, TPUKUIKY |
OLICHKY pE3yJbTaTa BEIYMCICHUM;

CBOOOJHO OINEPUPOBATH IMOHSATUEM: CTENEHb C IEJbIM IIOKa3aTesieM,
UCIOJIb30BaTh MOAXOIAUTYI0 (POPMY 3alKCU JEHCTBUTENBHBIX YMCEN AJIS PEIICHUs
MPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOOJTHO OTEPUPOBATH MOHIATHEM: apU(PMETUUECKUA KOPEHb HATYpaIbHOU



CTEIICHH;

CBOOO/IHO OIIEPUPOBATH MOHATUEM: CTEIIEHD C PALlMOHAJIBHBIM I10Ka3aTeleM;

CBOOOZHO OMEpPUPOBATh MOHITUSIMH: JIOTApU(PM UHCTA, ECATUYHBIC U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOJHO OIEPUPOBATh MOHSATHUSIMU: CHHYC, KOCUHYC, TAHT€HC, KOTaHT'€HC
YHCJIOBOI'O apryMEHTa;

OIIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAaHI'CHC YUCIOBOTO
apryMmeHra.

112.7.4.1.2. YpaBHEHUSs U HEPABEHCTBA:

CBOOOIHO ONEpPUPOBATH MOHATUSAMU: TOKIECTBO, YPaBHEHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHUS U YPABHEHUSI-CICACTBUSA, PABHOCUJIbHBIE HEPABEHCTBA,;

OPUMEHATh pa3jMyYHble METOAbl PELIEHUS pPALUOHAIBHBIX U JPOOHO-
palMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOJIHO ONEpUPOBATh MOHATUSAMM: MHOTOWIEH OT OJHOW IMEpPEeMEHHOM,
MHOTOWIEH € UEJIbIMHA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSITH JIEJICHUE
MHOI'OYJIECHA Ha MHOI'OWIEH C OCTaTKoM, Teopemy besdy u teopemy Buera mis
pelIeHus 3a1a4;

CBOOOJHO OMNEPUPOBATH TMOHSATUSMHU: CUCTEMA JIMHEHHBIX YypaBHEHHI,
MaTpuLa, ONPENEIUTENb MATpUlbl 2 X2 W €ro TIeOMETPUYECKHl CMBICI,
WCIIOJIB30BaTh CBOMCTBA OINpENenuTenss 2 X 2 1 BBIYUCIEHUS €ro 3HA4YCHUs,
IIPUMEHATH OIPENEIUTENN Uil PELICHHWS CHUCTEMbl JIMHEWHBIX YpPaBHEHUU,
MOJEIUPOBATh PEAIbHBIC CUTYAllMH C ITIOMOIIBIO CUCTEMBI JIMHENHBIX YPABHECHU,
MCCIIEIOBATh I[OCTPOCHHBIE MOJEIHA C MOMOLIBIO MAaTpPULl U ONPEAECIUTEIIEH,
WHTEPIIPETUPOBATH MTOJTYyUYECHHBIM pE3yJIbTaT;

UCIIOJIb30BaTh CBOICTBA JCUCTBUH C KOPHSAMH JJIsi TIpeoOpa3zoBaHus
BBIPAKECHU,

BBITIOJHATH MPE0OPa30BaHMs YUCIOBBIX BBIPAXKCHUMN, COJAEPKAIIUX CTEICHU
C PallMOHAIBHBIM I10KA3aTEIEM;

HCIIOJIb30BaTh CBOMCTBa JorapupmMoB TUIS npeoOpa3zoBaHus



Jorapu(pMUYECKUX BBIPAKEHUI;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: UPpPALMOHATBHBIC, TTOKA3aTelbHbIE U
JorapuMuyuecKre ypaBHEHUs, HAXOAUTh UX PEUICHHSI C TIOMOIIBI0 PAaBHOCHIBHBIX
NEePEeX00B WIIM OCYILECTBIISSA MPOBEPKY KOPHEH;

MPUMEHSTh OCHOBHBIE TPUTOHOMETpHUECKHE (POPMYIIBI ISl TpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHHUIA;

CBOOOJHO OMEPUPOBATH TMOHATHUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATH HEOOXOAuMble (OpPMYNbl JUIsi  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUI];

MOJICIMPOBaTh pEabHbIE CUTyallUM Ha s3bIKe aireOpbl, COCTaBIAThH
BBIPQXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJa4d, HCCIENI0BATh
IOCTPOEHHBIE MOJICNIU C HCIIOJIb30BAHMUEM ammapara ajreophl.

112.7.4.1.3. ®yHkumu u rpaduKu:

CBOOOJHO ONEPUPOBATH MOHATUIMU: (DYHKIIMS, CIIOCOOBI 3a/1aHus (QyHKLIHH,
B3aMMHO OOpaTHble (QYHKIUU, KOMMO3UIMUs GyHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOOZIHO OMEpUPOBATH MOHATUSAMU: 00JACTh OINpPEAETICHUS U MHOKECTBO
3HaYeHUH QYHKINU, HYJTU QYHKITUH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOMHO ONEpUPOBATh TOHATUAMU: UYETHBIE W HEYETHBIE (DYHKIUH,
nepuoaAnYecKre PyHKIMU, TPOMEKYTKH MOHOTOHHOCTH ()YHKIIUU, MAKCUMyMbl U
MUHUMYMBl (DyHKIIMK, HamOoJblllee M HAWMMEHbIIEe 3HaueHWEe (YHKIUU Ha
IPOMEXKYTKE;

CcBOOO/IHO ONEPUPOBATH MOHATHUSAMU: CTENICHHAs! PYHKLMSI C HATypalIbHBIM U
IENBIM TIOKa3zareiaeM, rpa@uK CTENeHHOW (YHKIMH C HATypPaJbHBIM U IEIBIM
nokasarteyieM, rpaduk KOpHsS n-oil cTeneHu Kak (yHKIUU OOpaTHOM CTENEHH C
HATYpaJIbHBIM MTOKa3aTeleM;

OTIEpUpPOBATh TMOHITHSIMH: JIMHEHHAs, KBaApaTHUHAs W IPOOHO-JIMHEWHas
(GyHKIUM, BBITIOJIHATE 3JIEMEHTApPHOE HCCIEA0BAHUE U IOCTPOEHUE UX TPapUKOB;

CBOOOMHO OIEpHpPOBaTh MOHSATHUSAMH: TOKa3aTelbHas W JIoTapupMUIecKas

byHKIMHA, UX CBOWCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA [JIs PEIICHUS



YPaBHECHUM;

CBOOOJTHO ONEPHUPOBATH MOHATUSIMHU: TPUTOHOMETPUYECKAs OKPYKHOCTb,
oTpe/ieNieHue TPUTOHOMETPHUUECKUX (DYHKIUI YUCIOBOTO apTryMEHTa,;

UCIIOJIb30BaTh Tpaduku (QYHKIUN I KMCCIENOBAaHUS TMPOIECCOB U
3aBHCHUMOCTEH NpU pelIeHUH 3a7ad U3 JPYTHX Y4eOHBIX MPEAMETOB U peanlbHON
KU3HU, BBIpAXXaTh (DOpMyJIamMH 3aBUCUMOCTH MEX]Ty BEIMUYMHAMH,

112.7.4.1.4. Hayana MaTreMaTH4e€CKOTO aHAJIN3a:

CBOOOJHO OMEpUPOBATh MOHATHIMH: apUPMETHUECKas U TeoMeTpuiecKas
nporpeccusi, 06CKOHEYHO yObIBaIOIasi FeOMETpUUECKas IPOrpeccus, TUHEUHbIA U
HKCIOHEHLIUAJIBHBINA POCT, GOpMYyJia CIOKHBIX IPOLEHTOB, UMETh IPECTABICHUE O
KOHCTAHTE;

UCIOJIb30BaTh IMPOrPECCUU ISl PELIEHUS peabHbIX 3a/4ay IMPHUKIAJIHOTO
XapaKkTepa;

CBOOOJIHO ONEPUPOBATH MOHATUSAMU: MOCIEA0BATEIBHOCTD, CIIOCOOBI 33JaHUs
NOCJIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIBLHOCTH,
NOHUMAaTh OCHOBBI 3apOXKACHUS MAaTEMaTUYECKOro aHalM3a KakK aHaiu3a
OCCKOHEYHO MAJIBIX;

CBOOOMHO OINEpPUPOBATh TOHATUSAMU: HENPEPBIBHBIE (YHKIIUH, TOYKH
pa3psiBa rpaduka GyHKIMU, aCUMIITOTHI Tpadrka GyHKINH;

CBOOOJIHO ONEpUpPOBaTH MOHATHEM: (YHKIIUS, HENpEpbIBHAs Ha OTpE3Ke,
NPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKIUI 7S pEIeHMs 3a/1a4;

CBOOOZIHO OINEpUPOBaTh MNOHATUSIMM: I€pBasg U BTOpas TPOU3BOJHBIC
dbyHKIIMH, KacaTelbHas K Tpaduky QyHKINY;

BBIUMCIISITH MPOU3BOIHBIE CYMMBI, TPOU3BEICHHUS, YACTHOTO U KOMITO3UIUH
IBYX (DyHKIUH, 3HATh MPOU3BOIHBIEC SJIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (U3MUECKUI CMBICT MPOU3BOIHON s
peuieHus 3aaay.

112.7.4.1.5. MHoXecTBa | JIOTHKA:

CBOOOMHO  OMEpPUpPOBaTH TOHATHUSMHU: MHOXKECTBO, OINEPAUA  Haj

MHOKECTBAMU;



UCIOJIb30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar Juisi  ONUCAHMS
peajbHBIX MPOILIECCOB U SBJICHHWM, MPU PEIICHUH 3a7ad U3 JAPYTUX Yy4eOHBIX
IIPEIMETOB;

CBOOOJIHO OIEpPUPOBATH MOHATHSAMU: ONpENEICHUE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHYECKOTO 00BEKTA, T0KA3aTEIbCTBO, PABHOCHIIbHBIC
YPaBHEHUS U HEPABEHCTBA.

112.7.4.2. K xoniy oOyuenuss B 11 xkijacce oOy4aromMiics MOJIyYUT
CIIEYIOIIKE MTPEIMETHBIC PE3YJIbTaThI IO OTACTBHBIM TeMaM (heaepanbHoii paboyeit
IporpaMMsbl yueOHOro Kypca «Airedpa u Hauajaa MaTeMaTHYECKOrO aHAIN3ay:

112.7.4.2.1. Yucna v BBIYACTICHUS:

CBOOOJHO OINEPUPOBATH MOHATUSAMU: HATYpaJIbHOE U IEJII0€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IEJIBIX YHUCEJ, UCIOJIb30BAaTh MPU3HAKHU JIETUMOCTH
nenbix yucen, HOJl n HOK natypanbHBIX 4nceln i peleHus 3a1ad, NPUMEHSITh
anroput™m EBKina;

CBOOOZIHO OIEPUPOBATH IOHATHEM OCTAaTKa [0 MOJYJIIO, 3allUCHIBAaTh
HaTypaJibHbIE YKCIIA B PA3JIMYHbBIX MMO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOZIHO ONEpUpOBaTh MOHSTUAMU: KOMIUIEKCHOE YHCIO M MHOKECTBO
KOMILJIEKCHBIX YHCEJI, IPEACTABIATh KOMIUIEKCHBIE YHCia B anreOpandeckod u
TPUTOHOMETPHUUYECKON (PopMe, BBHITIONHATh apu(PMETHISCKUE ONEpalliid C HUIMH |
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

112.7.4.2.2. YpaBHEeHHS U HEPABEHCTBA:

CBOOOIHO ONEpUPOBATh MOHATUSIMH: UPPALMOHAIIBHBIC, TOKAa3aTeNIbHbIE U
jgorapu(pMHUECKHEe HEpPAaBEHCTBA, HAXOAUTb UX PEUIEHUS C  IOMOILBIO
PaBHOCHJIBHBIX IEPEXOOB;

OCYIIECTBIISITh OTOOp KOpPHEM TMpU pEIIeHUHd TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBaTh MOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMble (OpPMyJbl Uil  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBO6OI[H0 OIICPUPOBATH NMOHATHAMU: CUCTCMA U COBOKYITHOCTDH ypaBHeHI/Iﬁ u



HEPABEHCTB, PAaBHOCWJIbHBIE CUCTEMbI U CUCTEMBI-CIIEJICTBUS, HAXOAUTh PEIICHUs
CUCTEMBI U COBOKYITHOCTEN pallMOHAJIBHBIX, HPPALMOHAIIBHBIX, [I0KA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUM U HEPABEHCTB;

pemarthb paloHalIbHbIE, UppaloHaJIbHbIE, HOKa3aTeNbHBbIE,
Jorapudmuyeckue U TPUTOHOMETPUYECKUE YpaBHEHUS M HEPABEHCTBA,
coJiepKalle MOAYJIM U NapaMeTphl;

OPUMEHATH IpauUeCKUe METO/IbI JIUIs pEIICHNs YPaBHEHUN U HEPABEHCTB, a
TaKXK€ 3a/1a4 C NapaMeTpaMu;

MOJICIMPOBaTh pEAIbHbIE CHUTyallMM Ha S3bIKE aureOpbl, COCTaBIATh
BBIDAKCHUSI, YPABHEHUWS, HEPABEHCTBA M MX CHCTEMBI II0 YCJIOBHIO 3a/1ayH,
UCCJIEIOBATh IOCTPOEHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
VMHTEPIPETUPOBATH NIOJyYECHHBIN PE3yJIbTAT.

112.7.4.2.3. ®yHkuuu u rpaduKu:

CTPOUTh TpaUKW KOMIIO3ULIMHM (PYHKIMI C TMOMOIIBIO 3JIEMEHTAPHOTO
UCCJIEJOBaHMSI U CBOMCTB KOMITO3ULIUU JABYX (DYHKIIHIA;

CTPOUTh TIEeOMETpHUYECKHMEe 00pa3bl ypaBHEHMH U  HEPAaBEHCTB Ha
KOOPJAWHATHOU MJIOCKOCTH;

CBOOOJHO OINEpUPOBATh MOHATHAMHU: TpaQUKA TPUTOHOMETPUUECKHUX
dynxumi;

OPUMEHATh (QYHKUUU U1l MOJEIMPOBAHUSA M MCCIENIOBaHUS pPEaJbHBIX
MIPOLIECCOB.

112.7.4.2.4. Hayana MmaTeMaTU4yeCcKOro aHajau3a:

UCIIOJIb30BaTh MPOU3BOIHYIO JIsl HCCleA0BaHUs (YHKIIMH HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HAXOJUTh HauOOJIbIlIee U HAUMEHbIlIee 3HaUeHUs (YHKIIUN HEMTPEPhIBHONW Ha
OTpE3KE;

UCIOJI30BaTh MPOU3BOJHYIO ISl HAXOXKJEHUS HAWJIY4lIero pelieHus B
IPUKJIAJHBIX, B TOM YUCJIE COLUATBHO-3KOHOMUYECKHUX, 3a/1a4ax, JUIsl ONpeIeIeHUs
CKOPOCTHU U YCKOPEHHUs MpoIiecca, 3aJaHHOro GopMyioi uin rpadukoM;

CBOOOJTHO OTMEPUPOBATh TMOHATHUSIMH: TEepBOOOpa3Has, OMpPeACTEHHBIN



WHTErpajl, HaXOAWTh IEpPBOOOpA3HbIC AIEMEHTAPHBIX (PYHKIMHA U BBIYUCIATH
uHTerpan no gopmyne Herotona—JleioHuna;

HAXOIUTh IJIOMIAAN IIOCKUX GUTYp U 00BEMBI TEI ¢ TOMOIIBIO HHTETpaa;

UMETh MPEJCTABICHUE O MaTeMaTHYeCKOM MOJCIIMPOBAaHUU Ha MpUMEpe
coctaBieHus TudpepeHnaNIbHbIX ypaBHEHUH;

pelaTh MpUKIaJHbIE 33/1a4d, B TOM YHUCIE COIMAIIbHO-DPKOHOMHUYECKOTO U
bu3nYecKoro xapakrepa, CpeJICTBaMi MaTeMaTHUYECKOTO aHAJN3A.

112.8. ®enepanbHas paboyas mporpamma yaeOHoro Kypca «['eometpus».

112.8.1. [losicHuTenbHAs 3aMucKa.

112.8.1.1. 'eomeTpust siBIsieTcsl OAHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE
cpeaHero oomero oOpa3oBaHUsl, TaK KaK OOECIEYMBACT BO3MOXKHOCTb WM3YUYCHUS
JUCIUTUIMH €CTECTBEHHO-HAYYHON HAMPaBIEHHOCTH U MPEIMETOB T'yMaHUTApPHOTO
nukia. Jlormueckoe MmbiiuieHue, GopMupyeMoe NMpu U3y4EHUU OOYYarOIUMUCS
MOHSATUWHBIX OCHOB TE€OMETPUHU, MPH J0KA3aTeIbCTBE TEOPEM U TMOCTPOCHUH
HEMOYKH JIOTHUECKUX YTBEPKICHUN TPU PEIICHUN T€OMETPUUECKUX 3a]1a4, YMEHHUE
BBIJIBUTATh W OINPOBEPraTh THIOTE3bI HEMOCPEICTBEHHO WCIOIB3YIOTCS TPHU
pEIICHUH 337a4 €CTeCTBEHHO-HAYYHOTO 1IUKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

112.8.1.2. llens ocBoeHusi mporpaMMbl yueOHOTO Kypca «I['eomeTtpus» Ha
yIrayOnEHHOM yPOBHE — Pa3BUTHE UHIUBUAYAJIBHBIX CIOCOOHOCTEH 00yUaronmxcs
IIPY U3YUYEHUU TEOMETPUH, KaK COCTABIIAIONICH TpeaMeTHOM oOmactu «Maremaruka
u uHpopmaTuka» dYepe3 0OecHedeHHEe BO3MOXXHOCTU MpUOOpETeHuss u
UCIIOJIb30BaHUsl Oojiee TINyOOKMX TEOMETPUYECKUX 3HAHUW U JCHCTBUH,
cnenuUIHBIX TEOMETPUM, U HEOOXOIUMBIX JIJIsi YCHENTHOTO MpodheCcCuOHATBLHOTO
00pa30BaHMsl, CBI3aHHOTO C MCIIOJIb30BAaHUEM MaTEMaTHKH.

112.8.1.3. TlpuoputeTHpIMU 3a7a4aMH Kypca T€OMETpUU Ha yTIyOIEHHOM
YpOBHE, PACHIMPSIONIUMH U YCHIUBAOIIUMU Kypc 0a30BOTO YPOBHS, SBISIOTCS:

pacHIMpeHne MPECTaBICHUS O TCOMETPUHU KaK YaCTH MUPOBOU KYJIBTYPBI H
dbopMHUpOBaHUE OCO3HAHUS B3aMMOCBSI3H T€OMETPHUH C OKPYKAIOIIHUM MUPOM;

dbopMHUpOBaHWE TPEACTABICHUS O NPOCTPAHCTBEHHBIX (GUTYpaX Kak o

Ba)XXKHEHUIIINX MaTEMaTHUYECKUX MOJICJIIX, ITO3BOJIAIOIIHUX OIMMCbIBATH W HU3YyYadTb



pa3HbI€ SIBICHUS OKPYIKAIOLIEro MUPA, 3HAHUE MOHATUIHOIO ammapara 1o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMEeTpuH;

¢opMupoBaHHe  yMEHHUS ~ BIAAETh  OCHOBHBIMH  MOHATHSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMynl U yMEHHE HUX MPUMEHITh, YMEHHUS JOKa3bIBaTh TEOPEMbl U HAXOIUTh
HECTaHAAPTHBIE CIIOCOOBI peIlIeHus 3a/1a4;

(opMupOBaHHE YMEHUSI paClIO3HABATh Ha YEPTEkKAX, MOJEIIAX U B PEAIbHOM
MUpPE MHOTOTPAHHUKH M Tella BpaIlICHHs, KOHCTPYHPOBATh TI'€OMETPUUYECKUE
MOJIENH;

(opMupOBaHHE MOHUMAHUS BO3MOXXHOCTH aKCMOMATUYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TEOpHi, (OPMUPOBAHME MOHMMAHHUS POJIM aKCHOMATHKU IPH
IPOBEJCHUH PACCYKACHUM;

dopMupoBaHrUE yMEHHS BIIAJETh METOJaMH JI0Ka3aTeIbCTB U aJTOPUTMOB
peleHus, YMEHUs X IPUMEHATD, IPOBOIUTH I0Ka3aTEeIbHBIC PACCYKICHUS B XOJI€
pELICHHsI CTEpEOMETPUUECKHX 3aJad M 3a7ad C IPAKTHUUECKUM COJIEpKaHUEM,
dbopMupoBaHHE TPENCTaBICHUS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPH
00OCHOBaHMHU MaTEMaTHUYECKUX YTBEPKJIEHUH U pOJIM aKCUOMATHKHU B IPOBEACHUU
JETYKTUBHBIX PacCyKICHUH;

pa3BUTHE U COBEPIICHCTBOBAHWE WHTEIUICKTYallbHBIX M TBOPYECKHUX
COoCOOHOCTEN 00yuaroumxcs, Mo3HaBaTeIbHOW aKTUBHOCTH, UCCIIEOBATEIbCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHUS, HHTEpPeca K U3YyYEHUIO T€OMETPHH;

(dopmupoBanre (yHKIIMOHATIBLHOW I'PAaMOTHOCTH, PEJIEBAHTHOM I€OMETPHH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX )KM3HCHHBIX CUTYAIUSIX U MPHU U3yUYECHUU APYTUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEM,
MOJICTTUPOBAHUS PEAbHBIX CHTYyaIlii, WCCIEOBAHUS TOCTPOCHHBIX MOJEIEH,
WHTEPIIPETALNN TTOTyYEeHHBIX Pe3yIbTaTOB.

112.8.1.4. OCHOBHBIMH  COJAEPKATEIBHBIMUA JIMHUAMH Yy4e€0OHOrO Kypca
«l'eomerpuss» B 10-11 kmaccax sBmstores: «lIpsambple ¥ TJIOCKOCTH B

MPOCTPAHCTBE», « MHOTOTpaHHUKNY, « Tena BparieHus», « BeKTopbl 1 KOOpIMHATHI



B IIPOCTPAHCTBEY, «/IBUKEHUS B MPOCTPAHCTBE.

112.8.1.5. ChopmynupoBanHoe B DPI'OC COO TtpeboBaHUE «YyMETh
ONEPUPOBATh MOHATUAMMY», PEIEBAHTHBIX T€OMETPUM Ha YIIyOJIEHHOM YpOBHE
oOyuenust B 10-11 kiaccax, OTHOCHUTCA KO BCEM COJIEpPKATEIIbHBIM JIMHHUSIM
y4eOHOro Kypca, a GopMHUpOBaHHE JIOTUYECKUX YMEHUHN pacpeaeseTcsi He TOJIbKO
0 COJAEpXKATeNbHBIM JHUHHUSM, HO M MmO Trojgam oOyuenus. ConepikaHue
oOpa3oBaHUs,  COOTBETCTBYIOIIEE  MPEAMETHBIM  pe3yJbTaTaM  OCBOCHHS
denepanbHO pabodeil TpOrpaMMbl, pacHpenel€HHBIM 0 TojaM OOydeHUs,
CTPYKTYpUPOBAHO TaKUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIUIHAIBHBIM
BoIpocaM  oOydvaromuecs oOpallajJuchb  HEOJHOKPAaTHO, YTO  MO3BOJIAET
OpPraHM30BaTh  OBJAJCHHE TEOMETPUYECKUMHU TOHSATHUSIMH U  HaBBIKAMH
NOCJIE0BATEIBHO U MOCTYIATENBHO, C COOII0ACHUEM MIPUHITUIA TPEEMCTBEHHOCTH,
a HOBBIC 3HAHHWS BKIIOYATh B OOIIYIO CHCTEMY T'€OMETPHUYECKUX MPEACTABICHUIM
oOyyaromumxcsi, pacmupsisi u yrayosss e€, oOpa3ysi MPOYHbIE MHOXECTBEHHBIE
CBSI3U.

112.8.1.6. Ilepexon K W3YyYECHHIO TEOMETPUU HA YIIIyOJIEHHOM YpOBHE
MI03BOJISIET:

co3math ycioBusi qns  auddepeHnumanuu  oOydyeHHUs, TTOCTPOCHHS
WHIUBUIYAIbHBIX 00pa3oBaTEIbHBIX MporpamMM, OO€CNeuuTh YIiyOJIEHHOE
U3y4YeHHE T€OMETPUHU KaK COCTaBJIsAIoUIe yueOHoro npeamera «MareMaTukay;

MOJTOTOBUTh OOYYaIOIIUXCSI K MPOJODKCHHIO HM3YyYEHUsS MaTeMaTUKH C
yuéTtoM BbIOOpa Oyaymiel mpodeccuu, obOecreunBas IMPEEMCTBEHHOCTb MEXKTY
o0umM ¥ npodecCuOHATBHBIM 00pa30BaHUEM.

112.8.1.7. O61iee yncao 4acoB, pEKOMEHIOBAHHBIX ISl U3YYEHUS] y4eOHOTO
Kypca «['eomeTtpusi» Ha yriyonenHoMm ypoBHe — 204 gaca: B 10 knacce — 102 gaca
(3 yaca B Hezento), B 11 kimacce — 102 vaca (3 yaca B HEJENIO).

112.8.2. Coneprxanne o0yuenus B 10 kiacce.

112.8.2.1. IIpsiMbIe ¥ TUIOCKOCTH B IIPOCTPAHCTBE.

OcHOBHBIE TIOHATHSA CTEPEOMETpHH. To0dYKa, TMpsMas, IUIOCKOCTh,

npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM TIOCTPOCHHH CTEPEOMETPHUU:



AKCUOMBI CTEPEOMETPUN U CIIEICTBUS U3 HUX.

B3aumMHOe pacrnonoxkeHue npsMbIX B IPOCTPAHCTBE: IIEPECEKAOLIUECH,
MapajyiebHblE M CKpelMBaromuyecss npsMble. [Ipu3Haku CKpemmBarOmuxcs
npsAMeIX. [lapannenpsHOCTh MPSAMBIX U INIOCKOCTEN B IMIPOCTPAHCTBE: MapalIeIbHbIE
MPSMBIE B MMPOCTPAHCTBE, MAPAILIETBHOCTD TPEX MPAMBIX, TAPALICITBHOCTD TPSMOM
u 1iockocth. [lapamiensHoe W LEHTpaJbHOE MPOEKTUPOBAHHE, H300paKEHHE
¢uryp. OcHOBHbIE CBOMCTBAa NapajjIeIbHOrO MpoekTupoBaHus. W3o0paxeHue
buryp B mapayyieIbHONW MPOEKIUHA. YTJBI C COHAMPABICHHBIMUA CTOPOHAMH, YTOJI
MEXIY MPSIMBIMUA B MPOCTPAHCTBE. [lapamienpbHOCTh MIIOCKOCTEN: NapalljieibHbIE
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
MPOCTPAHCTBEHHbIE (DUTYpPHl HA IUIOCKOCTU: TETpadap, MNapaliyieienume],
MMOCTPOEHUE CCUCHUN.

[TepneHIUKYASIPHOCTD MPSIMOM Y TNIOCKOCTH: TIEPIICHAUKYJISIPHBIE IPSIMBIEC B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCNbHBIE W TEPHCHAUKYJIAPHbIE K IUIOCKOCTH,
IPU3HAK MEPHEHIUKYISAPHOCTH IPSAMOM M IUIOCKOCTH, TEOpemMa O MPSIMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[lepnieHaAUKyJISp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKU JIO IUIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TJIOCKOCTH, MTPOEKIIMS (PUTYPHI HA TIOCKOCTh. [leprneHaAnKyIIpHOCTh
IJIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o Tpéx
MEPIIEHAUKYJISIpax.

Yrael B IPOCTPAHCTBE: YroJd MEXKIY MPSMON M MIIOCKOCTBHIO, ABYIPaHHBIN
YIOJI, IMHEWHBIN yIoJl ABYIPAHHOIO yriia. TpEXTpaHHbIM U MHOTOI'PaHHBIE YTJIbI.
CBoiiCTBA IJIOCKHUX YTJIOB MHOTOTPaHHOTO yria. CBOMCTBA MJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOTO yriia. TeopeMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOTO yIJIa.

112.8.2.2. MHOTOTpaHHUKH.

Bunpel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yrosbHas
npu3Ma, npsiMasi 1 HaKJIOHHasl MPU3MbI, OOKOBAs U MOJHAs TOBEPXHOCThH MPU3MBI.
[Tapaiutenenuner, TpsAMOYTOJIBHBIN MTapaJIEICIUIE] U €T0 cBoMicTBa. KpaTuanimme
MyTA HAa TOBEPXHOCTU MHOrorpanHuka. Teopema Ounepa. IIpoctpancTBeHHas

teopema [Tudaropa. [lupamuaa: n-yronpHas nupaMuja, MpaBUWiIbHAS U yCeUEHHAS



nupamubl. CBolicTBa péOep MU OOKOBBIX TpaHEH MPaBUIBHON MHPAMUIBI.
[IpaBriibHBIE MHOTOTPAHHUKH: MpaBUJIbHAs IMpHU3Ma W IpaBWIbHAs NUpaMUJa,
IpaBUJIbHAs TPEYTOJIbHAS MMpaMuUa U MPaBUIIbHBIN TeTpasap, KyO. [IpencraBnenue
O MPaBUJIbHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOAECKA3P U UKOCASP.

Borunicnenue 51€MEHTOB MHOTOTPAaHHUKOB: pEOpa, AMAaroHanu, YTJIbL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IJI0IAh OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPsAMOM mpu3Mbl. [1o1aas
OOKOBOW MOBEPXHOCTH M MOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IUIOIIAAN YCEYEHHOM MUPAMU/IBI.

CummeTpruss B NPOCTPAHCTBE. ODJIEMEHTHl CUMMETPUM  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsT B MPAaBUIBHOM MHOTOIPAaHHUKE: CHUMMETpUS
napajuielienunena, CUMMETPHUS MPAaBWIbHBIX MPHU3M, CUMMETpPUS NPaBUIbHOU
nUpamMubl.

112.8.2.3. BekTopbl 1 KOOPAWHATHI B IPOCTPAHCTBE.

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JJIMHA HEHYJIEBOI'O
BEKTOpA, BEKTOPbl KOJUIMHEApPHbIE, COHANPABJIEHHBIE W  IPOTHUBOIIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [IeHCTBUSI ¢ BEKTOpPAMHU: CI0KEHUE
Y BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucao. CBOKCTBA CIOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOpBI. [IpH3HAaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pas3loKEHHMM BEKTOpAa IO TPEM
HEKOMILIAaHApHBIM  BekTopaMm. IIpsmoyronpHas cucremMa KOOpAMHAT B
npoctpancTBe. KoopanHatel BekTopa. CBsI3b MEXIy KOOpAMHATAMU BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MeEkay Bekropamu. CkalspHOE MpPOU3BEINECHUE
BEKTOPOB.

112.8.3. Coneprxanne o0yuenus B 11 knacce.

112.8.3.1. Tena BpaieHusl.

[ToHATHA: UIWIMHIPUYECKAs IOBEPXHOCTb, KOHUYECKAs MOBEPXHOCT,
chepuueckas MOBEPXHOCTb, oOOpasyromue noBepxHocTe. Tena BpalieHus:

UJINHP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. Bzaumuoe pacnonoxeHue cepbl



U IJIOCKOCTH, KacaTelbHas MIOCKOCTh K chepe. M3o0paxkeHue Ten BpalleHUs: Ha
iockocTu. Pa3BépTka nuinnHapa U KkoHyca. CummeTpust cdepsl U 1apa.

O06béM. OcHoBHBIE cBOWcTBA 00BEMOB Ten. Teopema 00 o00BEME
NPsIMOYTOJILHOTO Tapajuienienurnena v cieactsus u3 He€. OObEM mpsMod H
HAKJIOHHOW MpU3MBbl, HWIMH]IpA, MUpaMUIbl U KoHyca. O0ObEM 1apa U 1MapoBOro
CErMEHTA.

KoMOuHanuu Ten BpalieHUss U MHOTOrpaHHHMKOB. [Ipu3ma, BmucaHHas B
IWIMHApP, ONHCaHHAs oOKojo IwuuHapa. llepecedenne cdepsl U mapa c
mwiockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTOTpaHHHKA,
ONMKMCAHHOTO OKOJO cdepbl, cdepbl, BIHCAHHOW B MHOTOTPAHHUK WM TEJO
BpallCHUS.

[Tnomaae MOBEpXHOCTH IUJIMHAPA, KOHYCA, IUIOMAaAb chephl U €€ JacTei.
[Tonobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIONMIANEH MMOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpa3zoBanue mnomodusi, romoreTusi. Pemienune 3amay Ha
IUIOCKOCTH € UCITOJIB30BAHUEM CTEPEOMETPUYECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpPaIllCHUs: CEYEHUS IUJIMHIpa
(mapamienbHO W MEPIEeHIUKYJISPHO OCH), CEYEHHUs KOHyca (IMapajuielbHOe
OCHOBAHMIO U MPOXOASIIEe Yepe3 BEPIINHY), CEUCHHS 1Iapa, METOAbl IOCTPOCHUS
CEUEHMI: METOJ CJEeI0B, METOJ BHYTPEHHErO MPOEKTHUPOBAHUS, METOJ| IepeHoca
CEKYIIEH MIIOCKOCTH.

112.8.3.2. BekTopbl 1 KOOPAWHATHI B IPOCTPAHCTBE.

Bektopel B mpoctpancTBe. Omnepanuum Haa BeKTopaMH. BekTopHoe
YMHOXEHHE BeKTOpoB. CBOICTBa BEKTOPHOro YyMHOXeHUs. [IpsimoyronbHas
cUcTeMa KoopJuHaT B mpocTpaHcTBe. KoopauHaTel BekTopa. Pasnoxenue BekTopa
o 6a3ucy. KoopanHaTHO-BEKTOPHBIN METO/ TP PEIICHUHN TEOMETPUUYECKUX 3aad.

112.8.3.3. [IBmkeHus B MpOCTPaHCTRE.

JIBioxkeHus: mpocTpancTBa. OtoOpakeHus. J[BUXKEHHUS U PaBEHCTBO (UTYP.
OOmme cBoiicTBa JBMKCHUH. BuIbl JIBWKCHUMN: TapaUICIbHBIA IIEPEHOC,
IEHTpaJbHasl CUMMETPHS, 3€pKajJibHasi CUMMETpPHs, MOBOPOT BOKPYT MPSMOM.

[IpeoOpazoBanus nmogodus. [Ipsmas u chepa Diinepa.



112.8.4. IIpeameTHbIe pe3yabTaThl MO OTACIBHBIM TeMaM Y4yeOHOTO Kypca
«I"eometpus». K koniy 10 kiacca oOy4arouuiicss Hay4uTCs:

CBOOOZIHO OMNEpUPOBATh OCHOBHBIMH TIOHATHUSMU CTEPEOMETPUH TPH
pelIeHnN 3a71a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUI;

MNPUMEHSTh aKCUOMBI CTEPEOMETPUU U CIEACTBUS M3 HHUX IPU PEIICHUU
TreOMETPUUYECKUX 33/1a4;

KJacCu(UIIMPOBATh B3aUMHOE PACIIOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

CBOOO/IHO ONEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C YIJIaMU B IPOCTPAHCTBE:
MEX/1y IPSMBIMH B IPOCTPAHCTBE, MEXAY IPSIMOM U IIIOCKOCTHIO;

cBOOOIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMH C MHOTOTPaHHUKAMU;

CBOOOZIHO paclo3HaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHHUKOB (IIpHU3Ma,
UpaMuia, NPSMOYTOJIbHBIN Mapalienenumne, Kyo);

KIacCU(UIIMPOBATh  MHOTOTPAaHHWUKH,  BBIOMpass ~ OCHOBaHUA A
KJIaCCU(UKALUY;

CBOOOMHO  OMEpPUpPOBaTh  TOHATUSAMHU, CBSA3AaHHBIMH C  CEUCHHEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

BBITIOJHSATH MapajliebHOE, IIEHTPAIIBHOE i OPTOTOHAIBHOE MPOSKTUPOBAHNE
(Guryp Ha IIOCKOCTb, BBIMOJIHATH U300pakeHUs PUTYp Ha MIIOCKOCTH;

CTPOUTb CEYEHHsS] MHOTOIPAHHUKOB Ppa3IUYHBIMU METOAAMH, BBIMOJIHSITH
(BBIHOCHBIE) MJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHJ
CBEpXy, COOKY, CHU3Y;

BBIUMCIIATH TUIOIIAIU MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma, MUpamMuaa),
TE€OMETPUUYECKUX TeJl C IPUMEHEHHEM (HOopMyT;

CcBOOO/IHO ONEPUPOBATh MOHATUAMU: CUMMETPHS B IPOCTPAHCTBE, LICHTP, OCh
Y TUIOCKOCTh CHMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPHI,

CBOOOMHO OMEpUPOBATh TMOHATHUSAMH, COOTBETCTBYIOIIMMH BEKTOpaM |
KOOpAMHATaM B IPOCTPAHCTRE;

BBITIOJTHATH IEHCTBUS Ha/l BEKTOPaMH;

peumatrs 3aJa4d Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHUX OTHOILLICHUH M



HAaXOXKJEHUE TE€OMETPUYECKUX BEJIMYMH, MPUMEHSS] HW3BECTHBIE METONbI IPHU
pelIeHNN MaTEMaTHYECKUX 3aa4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS CII0KHOCTH;

OPUMEHSTh TMPOCTEHIHME MPOrpaMMHBIE CpPEICTBA W BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

U3BIIEKAaTh, MPEOOpPa3OBBIBATh M HMHTEPHPETUPOBATH HHEGOPMALMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUrypax, MpeACTaBICHHYIO Ha YepTekKax U
PUCYHKaX;

MPUMEHSTH MOJTyYeHHBIC 3HAHUS HA MPAKTUKE: CPAaBHUBATh U aHAIU3UPOBATH
peasibHbIE CUTYaLlUH, IPUMEHSTh U3YUYE€HHbIE IOHATHS B ITPOLIECCE ITOMCKA PEIICHUS
MaTeMaTUYeCKd C(HOPMYIHPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyalldd  Ha $S3bIKE TE€OMETPHUU, HCCIEA0BAaTh IOCTPOCHHBIE MOCIN C
UCIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, almnapara aireopbl, pemarhb
MPAKTHYECKHE 33/1a4M, CBA3aHHBIC C HAXOXKICHIUEM F€OMETPHUUECKHUX BEITHMUYNH;

UMETh TPEJCTaBICHUs] 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPUM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.

112.8.5. IlpeameTHbIE pe3yibTAaThl MO OTAEIBHBIM TE€MaM y4eOHOro Kypca
«I"eometpust». K koniy 11 kiacca oOyJaroniuiicss HAy4uTCs:

CBOOOMHO OMEpUPOBATh TOHATHUSMHU, CBSI3AaHHBIMH C IWJIMHIPHYECKOM,
KOHUYECKON U CheprUUeCKOM MOBEPXHOCTIAMHU, OOBSICHATH CIOCOOBI MOTYYEHUS;

ONEepUPOBATh MOHATUSMHU, CBA3AHHBIMU C TEJaMHU BPALLEHUS: ILMIUHIPOM,
KOHyCOM, c(hepoit U 1mapowm;

pacrno3HaBarth Tea BpaiieHus (UINHAP, KOHYC, cdepa U map) U O0bICHATD
CHOCOOBI MOTYYEHHsI TEJ BpalCHMUS;

KJ1accu(UIIMPOBATH B3aUMHOE PACIookKeHne c(hephl U MIOCKOCTH;

BBIUUCIISATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHus,
00BEMBI W TUIONIAAX TOBEPXHOCTEH MHOTOTPAaHHUKOB W TeJ BpalleHUs,
T€OMETPUUYECKUX TET C IPUMEHEHHEM (HOpMYIT;

CBOOOZHO ONEpUPOBATH MOHATUSAMH, CBSI3aHHBIMU C KOMOWMHALMSAMU Tl
BpaIlleHUs] 1 MHOTOTPaHHUKOB: MHOTOTPAHHHK, BIUCAHHBIN B chepy U ONMMCAHHBIN

okoJ10 cdepsl, chepa, BNUCaHHAS B MHOTOTPAHHUK WJIU TEJIO BPAIllCHHUS;



BBIYKCIIATh COOTHOUIEHUSI MEXIY IUIONIAISIMU TOBEPXHOCTEH U 00BEMaMu
IMOJOOHBIX TENI;

M300pakaTh N3ydaeMble (PUTYPHI, BBIMOIHATE (BBIHOCHBIE) IJIOCKUE YEPTEKH
U3 PUCYHKOB TPOCTBIX OOBEMHBIX (GUTYp: BUJ CBEpPXYy, COOKY, CHU3Y, CTPOUTH
CEUYCHHS TEJl BPAILICHUS,

W3BJICKaTh, WHTEPHPETUPOBATH W MPeoOpa3oBhIBaTh HHPOPMAIHUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKHUX (DUTYpax, MPEJCTABICHHYIO Ha YepTexKax u
PUCYHKAX;

CBOOOJTHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBIIIOJIHATH ONEpalliy HAJl BEKTOPaMU;

3a7]aBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOUW CUCTEME KOOPJAWHAT;

pelaTb reOMETPUYECKHUE 3aa4M Ha BBIUUCIICHUE YTIIOB MEXY NMPSIMBIMUA U
IJTIOCKOCTSIMM, BBIYMCIICHUE PACCTOSTHUM OT TOYKH J0 IUIOCKOCTH, B ILIEJIOM, Ha
MIPUMEHECHUE BEKTOPHO-KOOPJUHATHOIO METOA IIPU PEIICHUY;

CBOOOJTHO OINEpPUPOBATh TOHATHUSMHU, CBS3aHHBIMHU C JBHKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXE€HUST MHOTOTPAHHUKOM M TEJl BpaIllEHUs TpuU
NapajuleIbHOM NIEPEHOCE, HEHTPAIBbHON CUMMETPUH, 3€PKAJIbHONM CUMMETPUH, NIPU
MOBOPOTE BOKPYT MPSAMOM, MpeoOdpa3zoBaHus moa00us;

CTPOUTH CEUYEHUS MHOTOIPAHHMKOB WU TE€JI BPAILLCHUA: CEUYEHUs LIWIMHIpPA
(mapamienbHO M MEPHEHIUKYJISPHO OCH), CEYEHUs KOHyca (IapajieJbHOoe
OCHOBAHMIO W MPOXOJISIIEE Yepe3 BEPIINHY ), CEUCHHS 111apa;

UCIIOJIb30BaTh METOABl TIOCTPOEHHUSI CEUYECHUH: METOJ CJIEI0B, METOXN
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIEH MIOCKOCTH;

JIOKA3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

IPUMEHSITh TEOMETpUYEeCKUE (aKThl JJIs PEHICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANnoJararoluX HECKOIbKO IIAroB PEIICHHUs], €CJIM YCIOBUS MPUMEHEHUS
3aJIaHbl B SIBHOM W HESBHOM (opme;

pelarh 3aJayd Ha J0Ka3aTeJIbCTBO MATEMATHYECKUX OTHOLIEHUM U

HaXO0XICHHUC I'COMCTPHUUCCKHNX BCIIMIHNH,



OPUMEHSTh MPOTPAMMHBIE CPEACTBA M DIIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CUCTEMBI NP PEIICHUU CTEPEOMETPUUYECKUX 3a]1aY;

MIPUMEHSTH TOJIYYCHHBIC 3HAHMS HA MPAKTHUKE: CPaBHUBATh, AaHATM3UPOBAThH
U OILICHHBATh pPEAJIbHbIE CUTYalluM, MPUMEHSATh W3YUYEHHBIC TMOHATHS, TEOPEMBI,
CBOMCTBa B MpOIleCCe TOMCKA PELICHUS MaTeMaTHYeCKH CPOpPMYIUPOBAHHOM
po0JIeMbl, MOJIETTUPOBATH peabHbIC CUTYAIlUH Ha SI3bIKE TEOMETPUH, UCCIIEA0BATh
MOCTPOEHHBIE MOJIENIU C MCMOJIB30BAHHUEM TI'C€OMETPUUYECKHUX IMOHATUUA U TEOpPEM,
amnmaparta aiareOpbl, pemaTh MPaKTHUYEeCKHE 3ajaud, CBS3aHHBIC C HAXOXKJICHUEM
r€OMETPUYECKUX BEIUYUH;

UMETh TPEJCTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHUS TEOMETPUU Kak
COCTaBHOM 4yacTu (pyH/1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

112.9. denepanbHas pabouas nmporpamma yueOHOro kypca «BepositTHocTh U
CTaTHCTUKAY.

112.9.1. TlosicHuTeNnbHAS 3aMuCKa.

112.9.1.1. YueGusbiii kypc «BepoATHOCT, M CTAaTUCTUKA» YTIyOJIEHHOTO
YPOBHS SIBIISIETCS MPOJODKEHHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOTo Kypca
yIIIyOJIEHHOTO YPOBHS Ha YPOBHE CpEHEro o0Iero oopasoBaHus. Y4eOHbINA Kypc
npeaHa3HadeH Ais GOPMHUPOBAHUS y O0YUAIOIIMXCS CTATUCTHUECKON KyJIbTYPHI U
MOHMMAaHUS POJM TEOPUU BEPOATHOCTEH KaK MAaTeMaTHYECKOTO MHCTPYMEHTA IS
U3YUYEHUSl CIy4YalWHBIX COOBITHUH, BETWYMH M TpolieccoB. [Ipu m3yueHum Kypca
oOoramfaroTcsl MpEACTaBIeHUs OOydJalolmUXCcsl O METoJaxX HCCIIeIOBaHUS
W3MEHUYMBOTO MHpPA, pPaA3BUBACTCAd TOHMMAaHHE 3HAYMMOCTA U  OOIIHOCTH
MaTEeMaTUYECKUX METOJOB TO3HAHUS KaK HEOTHEMJIEMOW YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUSI.

112.9.1.2. ConepxaHnue y4eOHOrO Kypca HampaBJIEHO Ha 3aKperUieHHe
3HAaHWW, MOJYYCHHBIX MPH M3YYCHHH Kypca Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs, ¥ Ha pPa3BUTHE MPEACTABICHUN O CIy4YalHBIX BEJIMYMHAX H
B3aMMOCBSI3SX MEXKITy HUIMH Ha BaXHBIX PUMEPaX, CIOKEThI KOTOPHIX TTOUEPITHY THI
U3 OKpYXaroliero Mupa. B pesyibTare y 00ydaronmxcs J0HKHO ChOPMUPOBATHCS

MpEACTaBICHUE O HauboJee YMOTPEOUTENbHBIX H OOMUX MaTeMaTUYECKHUX



MOJENAX,  HWCHOJB3YEMBIX  JJIi  ONHUCAHMUS  AHTPOIOMETPUYECKUX U
neMorpauueckux BEJIHMYWH, IMOTPEIIHOCTEH B pa3liMyHble pPoOJa H3MEPECHUSX,
JUINTETILHOCTU 0€30TKa3HON padOThl TEXHHUUYECKUX YCTPOMCTB, XapaKTEPUCTUK
MaCCOBBIX SIBJICHUH U MPOIIECCOB B 001IeCTBE. YUEOHBIN Kypc sBsieTcss 0a30M Jist
OCBOEHHSI BEPOSTHOCTHO-CTATUCTUYECKUX METOJ0B, HEOOXOJUMBIX CIIEIUATUCTaM
HE TOJBKO WHXXEHEPHBIX CHENHMATBbHOCTEH, HO TaKkKe COIHMAIbHBIX u
NICUXOJIOTUYECKHUX, TIOCKOJIbKY  COBPEMEHHBbIE  OOIIECTBEHHbIE HAyKH B
3HAQUUTEIBHOM Mepe HCHOJIb3YIOT —almapar aHajiu3a OOJbIIMX JIaHHBIX.
[{eHTpanpHy!0 4acTh y4yeOHOro Kypca 3aHUMaeT OOCYyKJEHUE 3aKOHa OOJBIIMX
yrcen — (QYHIAMEHTAJIBHOTO 3aKOHAa MPUPOJbI, HMEIOIIET0 MaTeMaTHYECKYIO
dbopmanuzanuio.

112.9.1.3. B cOOTBETCTBUM C YKa3aHHBIMH IIEISAMU B CTPYKType y4eOHOro
Kypca «BeposiTHOCTh ¥ CTaTUCTUKA» HA YIITyOJEHHOM YPOBHE BbIJIEJIEHBI OCHOBHBIE
coziepkaresibHble JIMHUU: «CiaydaliHble cOOBITUS U BEpOATHOCTHY U «CiyyalHble
BEJIMYMHBI U 3aKOH OOJIBIINX YHCEID.

112.9.1.4. IToMruMO OCHOBHBIX JIMHUH B YU4EOHBIN KypC BKIIFOUEHBI SJIEMEHTHI
TEOpUU rpadoB U TEOPUU MHOKECTB, HEOOXOAUMBIE JI TOJTHOLEHHOTO OCBOCHUS
MaTepuana JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEeMaTUYECKUX Y4eOHBIX
KYPCOB.

112.9.1.5. Conepxanue nuHuM «CiaydaliHble COOBITHSI W BEPOSTHOCTID)
CIY>)KUT OCHOBOM st (OpMUpOBaHMSI TPEACTABICHUM O pachpeacsiCHUU
BEPOSITHOCTEW MEXIY 3HAUCHUSMHU CIIYYalHbIX BEJIWYMH. Ba)kHyrO 4acTb B 3TOWU
COJIEpKaTEIbHOMN JIMHUM 3aHUMAET U3yUYE€HHUE F€OMETPUUECKOro U OMHOMHAIBHOTO
pacrnpeiesieHuid ¥ 3HAKOMCTBO C MX HEMPEPbIBHBIMU aHAJIOraMU — IMOKa3aTeIbHbIM
Y HOPMAJIbHBIM PaclpeIeICHUSMU.

112.9.1.6. Temsbl, cBA3aHHBIE C HEMTPEPHIBHBIMU CITyYalHBIMHU BEJIMUMHAMUA U
pacnpesiefieHUssMH, aKLUEHTUPYIOT BHUMaHUE OOYyYalolMXCS Ha OMNHCAaHUM U
U3YYECHUU CITyYalHBIX SIBJICHUN C MOMOIIBIO HENpephIBHBIX (GyHKIMI. OCHOBHOE
BHUMAaHHE YJEJSIETCs MOKa3aTeIbHOMY U HOPMAJIBHOMY PACTIPECICHUSIM.

112.9.1.7.B y4yeOHOM Kypce NpeayCMaTpUBaeTCs O3HAKOMHUTEIHHOE



WU3YUYCHHE CBA3UW MEXIY CIIy4allHbIMM BEJIMYMHAMU WU OIKMCAHUE JTOM CBS3H C
MOMOIIBI0  KO3(PUIIMEHTa KOPpPENslMAd W €ro BbIOOPOYHOTO aHajiora. OTU
AIIEMEHTBI COAEPKAHUS PAa3BUBAIOT TeMY «/lnarpaMMbl pacceMBaHUsD), U3YUYEHHYIO
Ha YPOBHE OCHOBHOTO O0IIET0 00pa30BaHusi, 1 BO MHOTOM OIUPAIOTCS HA CBEACHUS
U3 KypCOB aire0pbl 1 TE€OMETPHH.

112.9.1.8. Emé oawH 3JI€eMEHT COAep)KaHWs, KOTOPBHIM Tpemaaraercs Ha
O3HAKOMUTEIBHOM YPOBHE — TIOCJIEAOBATEIbHOCTh CIIyYalHBIX HE3aBUCHMBIX
COOBITHH, HACTyNAIOIUX B €UHUILY BpeMeHH. O3HAKOMIIEHHE C paclpeAeieHHEM
BEPOATHOCTEM KOJMYECTBA TAaKUX COOBITUH HOCUT pa3BUBAIOUIMI XapakTep M
SBJIICTCS aKTyaJIbHBIM I OyIyIIuX aOUTYPHUEHTOB, OCTYNAIOIINUX HAa y4eOHbIE
CHEIUATbHOCTH, CBSI3AHHBIE € OOIIECTBEHHBIMM HAayKaMH, IICUXOJOTHEH H
YIIPaBICHUEM.

112.9.1.9. O6mee 9ucio 4acoB, PEKOMEHAOBAHHBIX IS H3YYCHUS YIeOHOTO
Kypca «BeposiTHOCTh M CTaTUCTHMKAa» Ha YIIIyOJleHHOM ypoBHe — 68 vacos: B 10
kiacce — 34 gaca (1 yac B Heneno), B 11 kinacce — 34 yaca (1 gac B Hezieno)

112.9.2. Conepsxanue o0yuenus B 10 xiacce.

I'pad, cBs3ubIi Tpad, myTH B rpade: nukibl u 1enu. CreneHb (BaJeHTHOCTH)
BepiuHbL. ['padsl Ha TIockocTH. JlepeBbsi.

Criy4aiiHble S5KCIEPUMEHTHI (OIBIThI) U CITyYalHbIE COOBITHA. DJIE€MEHTapHbIE
coObITHS (MCXO0/BI). BeposATHOCTH CIIydyaHOrO COOBITHS. BIW30CTh 4acTOTHI U
BEPOSITHOCTU COOBITUI. CiydaiiHbIE OMBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHUSIMH.

Onepanuu Hajy COOBITUSMU: TIEpecedeHrne, 00bEeMHEHHE, TIPOTUBOIOJIOKHBIE
coObITHs. Juarpammel Ditnepa. Dopmyiia CI0KEHHS] BEPOATHOCTEN.

VYciioBHasg BEPOSITHOCTh. Y MHOXKEHHE BEPOATHOCTEU. [lepeBo ciryyallHOro
akcriepuMenTa. Popmyiia noinHou BeposTHocTH. Dopmyna barieca. HezaBucumele
COOBITHS.

buHapHBI c1y4yaliHbIN ONBIT (MCOBITAHKE), yCIIEX U Hey1ada. HezaBucumele
ucnbiTanus. Cepusi HE3aBUCUMBIX UCTIBITAHUH J10 mepBoro ycnexa. IlepecranoBku

u Qakropuan. Yucno coueranuit. Tpeyronpuuk [lackans. ®opmyna OuHOMA



Hprorona.

Cepust He3aBUCUMBIX HcHbITaHuil beprymm. CrydailHelii  BbIOOp U3
KOHEYHOM COBOKYITHOCTH.

CinyuaitHas BenuuuHa. PacmpeneneHne  BeposTHocTed. Jlmarpamma
pactipeneneHus. Onepanuu Haj CydyalHbIMH BeludnHaMu. buHapHas ciydaitHas
BeqnunHA. [Ipumepsl pacnpeneneHuii, B TOM 4YHMCIE TE€OMETPUYECKOE U
OMHOMHAJILHOE.

112.9.3. Coneprxanne o0yuenus B 11 kmacce.

CoBmecTHOE pacnpeielieHUue ABYX CIy4allHbIX BelnuunH. He3aBucumeble
CIIy4ailHbIC BEJIMYUHBI.

MaremaTudyeckoe OXHAaHUE CIIydyalHOW BEJIWYMHBI (paclpe/iesieHus ).
[IpuMepbl TPUMEHEHUSI MAaTEMaTUYECKOrO OXKHUJAHWS (CTpaxOBaHHUE, JIOTEpEs).
Marematnyeckoe oxugaHue OMHAPHOW Ciy4yaliHON BelWyuHbl. MaTeMaTtnyeckoe
OKMJIAHUE CYMMBI CIIy4YalHBIX BEJIIMYMH. MaTeMaThdecKoe  OXUJaHue
reOMETPUYECKOT0 U OMHOMUAIILHOTO Pacpe/IesICHUH.

Jlucnepcus ¥ CTaHAAPTHOE  OTKJIOHEHHUE  CIYyYallHOM  BEJIWYHWHBI
(pactipeaenenust). Jucniepcusi OMHApHOU CIyyallHON BENIMYMHBL. MaTemMaTH4YeCKOe
0’KMJAHUE MMPOU3BEICHUS U JUCTIEPCUSI CyMMbI HE3aBUCUMBIX CITyYaHBIX BEJTUYHH.
Jucnepcusi W CTaHAAPTHOE OTKJIOHEHHE OMHOMHUAJIBLHOTO paclpeieseHus.
Jucniepcus ¥ cTaHAAPTHOE OTKJIOHEHUE TEOMETPUUECKOTO PACIIPEACIICHUS.

HepasenctBo UebOniméBa. Teopema Uebnimépa. Teopema bepnynnu. 3akon
Oonmpmmx  uyucen.  BplOopouHbli  MeTO[ — uccienoBaHuil.  BriOopouHble
XapakTepucTUKU. OLEHUBAHUE BEPOSTHOCTH COOBITHS 1O BHIOOPOYHBIM JTAHHBIM.
[IpoBepka NpOCTEUIINX TUITOTE3 € MOMOLIBIO U3YUYEHHBIX PACTIPEICICHUAMN.

HenpepeiBuble ciydaiinble BenuuuHbl. I[lpumepbl. DyHKIHA IUIOTHOCTH
BEPOSAATHOCTH pacmnpenesicHus. PaBHOMepHOE pachpeneneHue M €ro CBOWCTBA.
3agauu, NPUBOASAIIME K NTOKA3aTEIbHOMY PACIPEAECIEHUIO. 3a/1a4, IPUBOISIINE K
HOPMAJIbBHOMY pacnpeneseHuLo. OyHKIMA IJIOTHOCTH BEPOSITHOCTHU
MOKAa3aTeJIbHOTO pacipeaesieHus, PyHKIUS MIIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO

pacnpenenenus. OyHKIUSA INIOTHOCTH U CBOMCTBA HOPMAJIBHOI'O PACTIPEAECICHHUS.



[TocnenoBarenbHOCT  OJMHOYHBIX  HE3aBUCUMBIX  COOBITHM. 3agauw,
MpUBOJAIIME K pacnpeneneHuto [Tyaccona.

KoBapuammst nByx cinydailHpix BenanuuH. Kosddumment nauHeHON
koppensiiud.  CoBMECTHblE  HAOMIOACHHS  JBYX BEIMYMH. BBIOOpPOUHBIil
kodhumnmeHT xoppemsuu. Paznudne MexIy JMHEWHOW CBSI3bI0 M NMPUIMHHO-
CJIEICTBEHHOM CBsI3b10. JIMHENHas perpeccus, METo/1 HAMMEHbBIIINX KBaJIpaToOB.

112.9.4. TIpeameTHbIe pe3yabTaThl MO OTACIBHBIM TeMaM Y4eOHOTO Kypca
«BepositHOCTB U cTatucTukay. K xoniry 10 knacca oOydaromuicss HayqYuTCs:

CBOOOJHO ONEpUpOBaTh MOHATHIAMU: rpad, IIOCKUl rpad, CBSI3HBIA Trpad,
nyTh B Tpade, Lenb, LUKI, JEPEBO, CTENEHb BEPUIMHBI, JACPEBO CIy4alHOTO
IKCIIEPUMEHTA;

CBOOOZIHO OINEpPUPOBATh MOHATUSAMU: CIyYalHBIA SKCHEPUMEHT (OIBIT),
CIydyaiiHO€ COOBITHE, AJIEMEHTApHOE CIydailHoe cOoObITHE (JIEMEHTAPHBIA HCXO/)
CIIy4ailHOrO  ONbITa, HAXOAUTh BEPOSTHOCTH COOBITMMI B  ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSMU;

HaxoAUTh U (OPMYJIMPOBATH COOBITHS: MEpECCUCHUE, 00bEIMHEHNE TaHHBIX
COOBITUH, COOBITHE, MPOTHUBOIOJOKHOE JaHHOMY, HCIIOJIb30BATh JIMArpaMMbI
Dilyiepa, KOOPAUHATHYIO MPSMYIO JJI pPElIeHUs 3ajaad, MoJIb30BaThCs (HopMysion
CJIOEHUSI BEPOSITHOCTEN 7151 BEPOATHOCTEHN ABYX U TPEX CIIy4YalHBIX COOBITUH;

ONEpUpOBaTh  IOHATHUAMM:  YCIOBHAasl  BEpPOSTHOCTb,  yYMHOYKEHHE
BEPOSITHOCTEW, HE3aBUCUMBIE COOBITHS, JIEPEBO CIYYaHOIO HKCIIEPUMEHTA,
HaXOAUTh BEPOATHOCTH COOBITUH C MOMOUIbIO TpaBUiIa YMHOXEHHs, JepeBa
CIIy4ailHOTO OIIbITa, MCIOJIb30BaTh (OPMYIy TOJHOW BEPOSITHOCTH, (OpMYIy
baifeca npu pelieHnn 3aad, ONpeaessiTh HE3aBUCUMOCTh COOBITUI MO (popMyIie U
10 OPTaHMU3aLUHU CIIYYalHOTO SKCIIEPUMEHTA;

OPUMEHSTh HM3yYEHHbIE KOMOMHATOpPHBIE (OPMYJIBI ISl MEPEUYHCIICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4yallHOTO OIbITa, PEUICHUS
3aJ1a4 M0 TEOPHUH BEPOSTHOCTEM;

CBOOOJHO  OMEPUPOBATH MOHATUSMU: OWHAPHBIA  CIy4YallHBIM  ONBIT

(I/ICHBITaHI/Ie), YCIIEX M HCyda4da, HC3aBUCUMBIC HCIIbITAHUA, CCPUA HCHBITaHI/Iﬁ,



HaXOAUTh BEPOSATHOCTH COOBITHI: B CEpUN UCTIBITAHUM JJ0 IEPBOIO yCIieXxa, B CEpUn
ucnblTaHui bepHyIM, B ONbITE, CBA3AHHOM CO CITy4allHbIM BEIOOPOM U3 KOHEYHON
COBOKYITHOCTH;

CBOOO/IHO ONEpUPOBATh MOHATUSMMU: CllydailHasi BEJIMYMHA, paclpeesieHUe
BEpOSITHOCTEW, AuarpaMMa pachnpeieneHusi, OWHapHas ciy4ailHas BEJIMYMHA,
reoMeTpruecKoe, OMHOMHAILHOE paclpe/IesieHuE.

112.9.5. IlpeameTHbIe pe3yabTaThl MO OTACIBHBIM TeMaM Y4eOHOTO Kypca
«BepositHOCTB U cTatucTukay. K xoniy 11 kmacca oOydaromuiicss HAyYUTCS:

ONEpUpOBaTh IMOHATHUSAMHU: COBMECTHOE PACIPEICICHUE [BYX CIy4YalHbIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PAacHpeesieHUsl JBYX CIydalHBIX
BEJIMYMH I BBIICIICHUS PACIPENCICHUs] KaXJIOW BEIIMYUHBI, OIPEACICHUS
HE3aBUCUMOCTH CIIy4YaiHbIX BEJINYNH;

CBOOOJHO OMEPHUPOBATH MOHATHEM MAaTEMAaTUYECKOIO OKUJAHUS CIy4alHOU
BEJIMYMHBI (pacnpesesieHus), IPUMEHITh CBOMCTBA MAaTEMATUYECKOIO OXUIAAHUS
IpU pElICHUHU 3a/lay, BBIYUCIATh MaTeMaTHUYECKOE OKUJaHNE OMHOMHUAIBHOTO U
r€OMETPUYECKOTO PACIIPEEIIEHUN;

CBOOO/IHO OMEpPUPOBATH MOHATHAMU: AUCIIEPCHUS, CTAHIAPTHOE OTKJIOHEHHE
CIIy4YallHOW BEJIMYMHBI, TPUMEHSTh CBOMCTBA NHUCIEPCUM CIIyYaWHOW BEJIMYMHBI
(pactipenenieHns) NMPU PELICHUU 3a/1ad, BBIUUCIATH AUCHEPCHIO M CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUYECKOr0 U ONHOMHUAIILHOTO pacipe/leleHUI;

BBIYUCIISITh BEIOOPOUHBIE XapaKTEPUCTUKH 110 JaHHOM BHIOOPKE U OLICHUBATH
XapaKTePUCTUKU I'eHEePaTbHONM COBOKYIMHOCTH JIAHHBIX MO BEIOOPOYHBIM
xapakrepucTikaM. O1eHNBaTh BEPOSITHOCTH COOBITHI U MMPOBEPSITH MPOCTEHIIIHE
CTaTUCTUYECKUE TUTIOTE3bI, MTOJIB3YSICh N3YUYEHHBIMU PACIIPEICICHUSIMM.



