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MHNOACHUTEJIBHAA 3AIITMCKA

[Iporpamma 1o MareMartuke YriayOJIEHHOTO YpOBHS Il OOydYaroumiuxcsi Ha
ypOBHE cpemHero oOmiero oOpasoBanus paspadorana Ha ocHoBe ®I'OC COO c¢
y4€TOM  COBPEMEHHBIX  MHUPOBBIX  TpeOOBaHUIA, OPEeabABISIEMBIX K
MaTeMaTUYecKOMy OOpa3OBaHMIO, M TPAIUIUNA POCCUMCKOTO 00pa3oBaHMS.
Peanuzamust mporpaMmbl 1Mo MaTeMaTHKE 00ECIEYMBACT OBIJIAJICHHE KIIOYEBBIMU
KOMITETEHIIUSIMH, COCTABJISIOMIUMUA OCHOBY JIJIS CaMOPAa3BUTHUSL U HEMPEPHIBHOTO
00pa3oBaHMsl, IETOCTHOCTh OOIIEKYIbTYPHOTO, JTUYHOCTHOTO M TO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTHOOYHAIOIITUXCSL.

B mporpamme mo maremaTuke ydTeHbl ujaeu u mnosoxeHus «Konuenuu
pa3BUTHS MaTeMaThuueckoro oOpaszoBaHuss B Poccuiickoit  ®Dexpepanumn». B
COOTBETCTBHUH C HA3BaHMEM KOHIICTIIIMM MaTeMaTHU4ecKoe oOpa3oBaHUE JIOJDKHO, B
YaCTHOCTH, pellaTh 3aJady oOOecledyeHHs] HEOOXOJUMOIo CTpaHe 4YHCIia
oOyJaromuxcs, MaTeMaTHueckas IMOATOTOBKA KOTOPBIX JOCTAaTOYHA ISt
NPOJOJDKEHUS ~ O0pa3oBaHWs 1O  Pa3IUYHBIM  HAMNpaBICHUAM,  BKIIOYast
npenojaBaHre MaTEeMaTUKH, MaTEMAaTHYEeCKUE HCCleoBaHus, paboty B cdepe
MH(OPMAITMOHHBIX TEXHOJIOTMM M JPYruX, a TaKkKe OOeCHedeHHs I KaKII0Tro
OOy4arolmerocsi BO3MOYKHOCTH JOCTH)KEHHS MaTEeMaTHMYeCKOM IOATOTOBKH B
COOTBETCTBHH C HEOOXOAMMBIM €My ypoBHeM. VIMEHHO Ha pelieHHe STUX 3aaad
HalleJIeHa MporpaMMa Mo MaTeMaTHKe yriayOJIEHHOTO YPOBHSL.

B snoxy uudgpoBoit Tpanchopmanuu Bcex cep 4enToBEUESCKON IeSITEIbHOCTH
HEBO3MOXKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM UEJIOBEKOM 0e3

CIEIUATBHOCTEH, CBSI3AHHBIX C HETOCPEICTBEHHBIM MIpUMEHEHUEM
MaTeMaTUKU: U B cdepe DKOHOMHUKUA, U B OH3HECE, U B TEXHOJOTHUYECKHX
o0nacTsx, u nake B TyMmMaHuUTapHbix cdepax. Takum o0Opazom, Kpyr

oOy4Jarommxcsi, s KOTOPbIX MaTeéMaTHKa CTAHOBUTCS 3HAUYUMBIM MPEAMETOM,
dbyHIaMeHTOM 00pa30BaHus,CyIIECTBEHHO paclIupsieTcs. B Hero BXoJsT HE TOJIBKO
oOy4aroniyecs, IUJIAHUPYIOIIME 3aHUMAThCS TBOPUECKOW U UCCIEN0BATEIBCKON
paboToil B 00s1acTh MaTeMaThKu, UHOOPMATUKU, (GU3UKHU, SKOHOMUKH U B APYTHX
o0nacTax, HO ¥ Te, KOMy MaTeMaTHKa Hy>KHa I UCIOJIb30BaHus B podeccusix, He
CBSI3aHHBIX HEMOCPEJCTBEHHO C HEW.

[IpuknanHas 3HAUMMOCTh MaTEeMAaTUKH OOYCJIOBJIEHA TE€M, YTO €€ MPEeAMETOM
ABJIAIOTCS (YyHIAMEHTAIbHBIE CTPYKTYpPbl HAILIETO MHUpa: MPOCTPAHCTBEHHbBIE
GbopMBl M KOJMYECTBEHHbIE OTHOIICHUS, (PYHKIMOHAIbHBIE 3aBUCUMOCTH U
KAaTerOpUH  HEONPEAENEHHOCTH, OT  NPOCTEHIIMX, YCBaWBa€MbIX B
HEIMOCPEJICTBEHHOM OIIBITE, IO TOCTATOYHO CIIOKHBIX, HEOOXOJUMBIX JUIsl pa3BUTHUS
HAaYYHBIX M TEXHOJIOTMYECKUX HJIEW. be3 KOHKPETHBIX MAaTeMaTUYECKHUX 3HAHHUM
3aTpyIHEHO NOHMMAaHWE MPUHLHIOB YCTPOKWCTBA W UCIOJIb30BAHUS COBPEMEHHOM
TEXHUKHU, BOCIPUATHE M  HUHTEpHpeTanuss pa3HOOOpa3HOW  COLMAIBLHOM,
HYKOHOMHUYECKOM, MOIUTHYECKOW wHpopManuu, ManodPpheKTUBHA TOBCEIHEBHAS
npakTU4yecKkas  JesTe’abHocTb. Bo  MHorux cdepax  mnpodeccruoHaabHON



JeSITEIbHOCTH TPEOYIOTCS yYMEHHUS BBINOIHATH PAcu€Thl, COCTABIAThH aJrOPUTMBI,
OPUMEHSTh (DOPMYIIBI, TPOBOJUTH T'€OMETPUYECKHE H3MEPEHUS H IMOCTPOCHHUS,
YUTaTh, 00pabaThIBaTh, HHTEPIPETUPOBATh U MPEACTABIATH MHPOPMAIUIO B BUC
TaOJuI, 1uarpamMm U rpa@ukoB, MOHUMATh BEPOSITHOCTHBIA XapaKTep CIydaiHBIX
COOBITHIA.

OnHOBpEMEHHO ¢ paciidpeHreM cdep MNpPUMEHEHHS MaTeMaTUKH B
COBPEMEHHOM o011ecTBe BCE 00jiee BaKHBIM CTAHOBUTCS MaTEeMAaTUYECKUNA CTUJIb
MBIIUICHUSI, TPOSABIISIONIMIACS B OMpeeIEHHBIX YMCTBEHHBIX HaBbIKaxX. B mporecce
U3y4eHHUs] MaTeMaTHKH B apceHal MpUEMOB M METOJIOB MBIILJICHUS YeJIOBEKa
€CTeCTBEHHBIM O00pa30M BKIIOYAIOTCS MHAYKLIHS U JOeAyKUus, 0000IleHHe u
KOHKpETH3alus, aHalu3 M CHUHTE3, KilaccupuKamuss U CUCTeMaTHh3alus,
abctparupoBaHue M aHajorus. OOBEKTBI MaTEMaTHUYECKUX YMO3AKIIOUEHU,
IpaBUJia UX KOHCTPYHMPOBAHHUS PACKPHIBAIOT MEXaHU3M JIOTHUECKHUX TOCTPOCHUH,
CHOCOOCTBYIOT BbIpaOOTKE yMEHHS POPMYIUPOBaTh, 0OOCHOBBIBATh U JI0Ka3bIBATH
CYXJICHMSI, TEM CaMbIM (DOPMHUPYIOTIOTHYECKUM CTWIb  MbIIUIeHUS. Benymas
pOIb MIPUHAJICKUT MaTeMaTHKe B (DOPMHPOBAHUH aITOPUTMUYECKOM
KOMIIOHEHTbl MBIIUIEHUSI M BOCIUTAaHUM YMEHUH JAEMCTBOBAaTH MO 3a/JaHHBIM
aJITOPUTMaM, COBEpIICHCTBOBATh M3BECTHBIE M KOHCTPYHMPOBaTh HOBBIE. B
MIPOIECCEe PELICHHS 3a7a4 — OCHOBBI /ISl OpTraHU3aluu yueOHON JesTEIbHOCTH Ha
ypoKax MaTeMaTHUKd — PAa3BUBAIOTCA TBOpYECKass W MPUKIAAHAS CTOPOHBI
MBIIICHHS.

OOyuenne MaTemMaTHKE Ja€T BO3MOXHOCTb pa3BUBaTh y OOy4arouuxcs
TOYHYIO, PAIllMOHAIIbHYI0 UM MH(GOPMATHUBHYIO peyb, YMEHHUE OTOMpaTh HamboJjee
HOJIXOJISIINE SI3BIKOBBIE, CUMBOJIMYECKHE, TpaPUUecKie CPEACTBA ISl BhIPAXKEHUS
CYXJICHHUI 1 HATJISAHOTO UX MPEICTABICHHUS.

Heo0xoauMbpIM KOMIIOHEHTOM OOIIE€H KyJIbTYpbl B COBPEMEHHOM TOJKOBAaHUU
ABJIAETCS 00Ilee 3HAKOMCTBO C METOJaMM I[IO3HAHUS JEHCTBUTEIBHOCTH,
IpEJICTaBICHUE O MpeIMeTe U METOJE MAaTeMaTHKH, €ro OTJIMYHMIX OT METOOB
€CTECTBEHHBIX Y TYMaHUTAPHBIX HAYK, 00 OCOOEHHOCTSIX MPUMEHEHUSI MAaTEeMaTUKU
JUIS peIlieHus] HAyYHBIX M MPHUKIAIHBIX 3aAad. Takum 00pa3om, MaTeMaTH4YecKoe
oOpa3oBaHHE BHOCUTCBOM BKJIa/ B popMUpoBaHUE OOIIEH KyJIbTYphl YEIOBEKA.

N3ydyeHne MaTeMaTUKU CIOCOOCTBYET ICTETUUECKOMY BOCIIUTAHUIO YEJIOBEKa,
MOHMMAaHUIO KPacOThl M M3SIIECTBA MAaTEMATHUYECKUX PACCYKIACHHIA, BOCTIPUSITHIO
reOMEeTPUUYECKUX (POPM, YCBOCHHIO HJIEU CUMMETPHUH.

[IpuopureTHpiMu 1enssMu  oOyueHusi marematuke B 10-11 kmaccax Ha
yrayOJIEHHOMYPOBHE MPOJIOJKAIOT OCTABATHCS:

(dopMupoBaHrE LEHTPAIbHBIX MATEMATUYECKUX MOHATHH (YMCIIO, BETUYHMHA,
reomeTpuyeckas (Qurypa, nepeMeHHasl, BEpPOSTHOCTh, (PYHKIIHs, MPOU3BOJHA,
UHTErpai),  oOecneuuBarOUMX  MPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh
MaTeMaTHYeCKOrooopazoBaHusi 00yUyarouxcs;

NOJIBeICHHE OO0YyYaloIMUXCSd Ha JOCTYIHOM JUIsl HUX YPOBHE K OCO3HAHUIO



B3aMMOCBS3M MAaTEMAaTUKH M OKPY>KAIOIIEro MUpA, MOHMMAHUIO MATEMAaTHUKH Kak
4acTH 001IeH KyJIbTyphl YEIOBEUECTBA,

pPa3BUTHE WHTEIUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEN O0O0ydYaroluxcs,
MO3HABATEIIbHON  aKTUBHOCTH, HCCIIEOBATENILCKUX  YMEHUH, KPUTHYHOCTU
MBILUIEHUS, UHTepeca K U3YUeHUIO0 MaTeMaTHKU;

dopmupoBanre (GyHKIMOHATBHON MaTeMaTUYECKOM TPaMOTHOCTU: YMEHUS
pacrmo3HaBaThb MaTeMaTUYECKUe aCTIeKTHI B peambHBIX  >KU3HEHHBIX
CUTyallUiX W TPH U3yYEHUH JAPYrUX Y4eOHBIX NPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (pOpMyTupoOBaTh UX HA SI3bIKE MATEMAaTHKU U
CO3/laBaTh MaTeMaTHYeCKHe MOJIETH, IPUMEHATD OCBOCHHBIN
MaTeMaTH4eCKUi ammapar JAjs pelieHHus MPaKTUKO-OpPUEHTHPOBAHHBIX 3ajad,
UHTEPIPETUPOBATH U OIICHUBATHIIONYUYEHHBIC PE3YIbTATHI.

MECTO YYEBHOI'O IIPEJIMETA «MATEMATHUKA» B YYHEBHOM
IIJIAHE

B coorBerctBun ¢ ®I'OC COO wmaremaTuka SBISIETCS 00s3aTEIbHBIM
NpeIMETOM Ha JaHHOM YpoBHE oOpaszoBaHus. Hactosimield mnporpamMmmoit 1o
MaTeMaTUKe MpeaycMaTpUBAETCs U3yuyeHHE yueOHOro npeaMera «MaTemaTtuka» B
paMKkax TpE€X y4ueOHBIX KypcoB: «Airedpa M Hayajia MaTeMaTUYECKOrO aHajIn3ay,
«I"'eomerpus»,

«BepostHocTh W cratuctukay. dopmMupoBaHHE JIOTHYECKUX  YMEHUH
OCYILECTBIISIETCS Ha MPOTSHKEHUM BCEX JIeT  OOydeHUs  Ha YPOBHE CPEIHEro
oOmiero o0pa3oBaHMs, a AJIEMEHTHl JIOTUKH BKIIIOYAIOTCS B COJAEpP)KaHUE BCEX
Ha3BaHHBIX BHIIIE YU€OHBIX KYPCOB.

Obmee KOJIMYECTBO 4acoB, HaIlpaBJICHHBIX Ha U3y4YCHHE
MaTE€MaTUKU Ha yriyosieHHOM ypoBHe — 544: B 10 kiacce — 272 4daca (8 yacoB B
Heaenmo), B 11 kinacce — 272 yaca (8 4acoB B HeZEI0).

B yueOGHOM T1utaHe Ha u3y4YeHHE Kypca aiareOphl M Havyal MaTeMaTH4eCKOTro
aHanu3a Ha MPo(MIBLHOM ypoBHE 0TBOaUTCS 4 yaca B Hepenmto B 10 kiacce u 4 yaca B
Hezemo B 11 kmacce, Bcero 3a 1Ba roja ooydeHust — 272 yaca

Ha u3ydenne kypca reoMeTpuu Ha mpoUILHOM YPOBHE OTBOJMTCS 3 Yaca B
Hegento B 10 kmacce u 3 yac B Henento B 11 kiacce, Bcero 3a JBa roja oOy4eHHUs -
204 yueOHbIX yaca.

Ha usydenue kxypca «BeposiTHOCTb M CTAaTUCTHMKa» Ha MPOPUIBLHOM YPOBHE
OTBOAMTCS | 4ac B HEACNIO B TEUCHHUE KaXKJOro Trojila 00ydeHus!, Bcero 68 ydeOHbIX
4acos.



®opmbl yueTa padodei NporpaMMbl BOCIIMTAHMS.

BOCIIUTATEJIbHBIN IMOTEHIIUAJI YYEBHOI'O ITPEIMETA
«MATEMATHUKA»

peauzyeTcs uepes:

NPUBJICUEHUE BHUMAHUSI OOY4YaIOIUXCS K MCTOPUU MAaTEMATUKU M BKIIAAY PYCCKUX
VUEHBIX B Pa3BUTHE HAYKH, UX CHUCTEME >KM3HEHHBIX IIEHHOCTEH, OOLIECTBEHHOU
MO3UIUHU U 00pazy KU3HH;

AKUEHTHI Ha IEHHOCTHBIE aCMIEKThI U3yYaEMbIX Ha YPOKAX MOHSATHI U METOJIOB;
NOJ0Op TEKCTOBBIX 3a/ad HAa HCTOPUYECKOM, KPAEBEIUECKOM, 3KOHOMHUYECKOM,
HKOJIOTUYECKOM MaTepHaJIe;

OpraHM3alio paboThl € TMody4aeMoil Ha ypoke wuHpopManuendn (B T.4.
CTaTUCTHYECKOW), WHULMUPOBAHHE €€ aHaliu3a, OOCYKIEHUS, BbICKA3bIBAHMS
00yYaroMMHUCS CBOETO MHEHHS 110 €€ MOBOJTY, BRIPAOOTKM CBOEr0 OTHOUIEHHS K HEM;
JEMOHCTPAIMIO O0YyYaroIUMCsl TPUMEPOB JTYUYIINX YEJIOBEYECKUX KAuecTB 4Yepe3
110/100p COOTBETCTBYIOIINX MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4 I PEILICHNUS;
MOMCK Pa3HbIX CIIOCOOOB pEIICHUs TPOOTIEMHBIX CUTYALMA U UX 00CYKIEHUE;
NPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (opM paboOThl € O0y4YarOUIMMUCS:
UHTEIUIEKTYAJIbHBIX ~ UTP,  CTUMYJUPYIOIIMX  [MO3HABATEIbHYIO  MOTHBALUIO
o0yyaromuxcs; JAUCKYCCHM, KOTOpbIE Jal0T OOYyYaroIUMCS  BO3MOKHOCTh
IpUOOpPECTH OMBIT BEACHUS KOHCTPYKTMBHOIO UAJIOra; TPyNIOBON pabOThl WU
paboThl B TMapax, KOTOpbIe ydaT oOOydYalomuxcsi KOMaHAHOW pabotre U
B3aMMOJIEUCTBUIO C JPYTUMH 00Yy4atOIIUMUCS;

VMHULMUPOBAHUE U TOJJIEPKKY HCCIIENOBATEIILCKON JEATEIbHOCTH O0YyYaroluXcsi B
paMKax pealu3ald HMMHA HHIUBUIYAIbHBIX U TPYIIOBBIX HCCIIEA0BATEIbCKUX
MPOEKTOB, 4YTO JAaCT  OOYYaloIUMCS  BO3MOXHOCTh  NPHOOPECTH  HAaBBIK
CaMOCTOSITETTBHOTO PELICHHUsT TEOPETUYECKOM MNpOOJeMbl, HABBIK T'€HEPUPOBAHUS U
oopmieHHs: COOCTBEHHBIX UEH, HABBIK YBAKUTEIBHOTO OTHOILIEHUS K YYKUM HUIESIM,
o(opMIIEHHBIM B paboTax APYruX UCCIEAOBATENEH, HABBIK MyOJIUYHOTO BHICTYIUICHUS
nepes ayIuToOprueH, apryMEHTUPOBAaHUS U OTCTAUBAHUS CBOEHM TOUKH 3PEHMUSL.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE CPEJJHET'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpasaaHCcKOro BOCIUTAHHUS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOM MO3UIIUKU O0YHAIOMIErocsl KaKk aKTUBHOTO U

OTBCTCTBCHHOI'O YJICHA pOCCHﬁCKOFO O6III€CTBa, NpcaACTaBJICHUC O MATCMATHYCCKUX



OCHOBaX (DYHKUMOHHPOBAHHUS PA3IUYHBIX CTPYKTYp, SBJICHHH, MPOLEAYp
rpakJaHCKOroo0iecTBa (BbIOOPHI, OMPOCHI U IPYToe), YMEHHUE B3aUMOCHCTBOBATh
C COI[MANIBHBIMU HHCTUTYTaMH B COOTBETCTBUU C X (DYHKIUSAMU U HA3HAUCHHUEM;

2) MAaTPUOTHYECKOT0 BOCITUTAHMS :

c(hOpMHPOBAHHOCTH POCCHICKOM rpaXXJaHCKOU WJICHTUYHOCTH,
YBOKEHUSI K TPOIUIOMY H HACTOSIIIEMY pocCcHUiiCKOM MaTEMaTHKH,
[IECHHOCTHOE OTHOILICHUEK JIOCTHXKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUNCKOMN
MAaTEMAaTUYECKOW IIKOJIbI, MCIOJIb30BAaHUE ATHUX JOCTHXKEHUM B JAPYrMX HayKax,
TEXHOJIOTHSX, cdepax SIKOHOMUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSI:

OCO3HaHWE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOTO Hapoja, cHOPMHUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, 3TUYECKOrO IOBEACHUS, CBSI3aHHOIO C IMPAKTHYECKUM
MPUMEHEHUEM JIOCTHXKEHUN HAyKH U JIEATEIIbHOCTHIO YUYEHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B IOCTPOEHUE YCTOUYUBOTO OYIyIIIETO;

4) 3cTeTHYEeCKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOILICHUWE K MHUpPY, BKIIOYAsg OCTETUKY MaTeMaTHUYECKHUX
3aKOHOMEpPHOCTEH, O0OBEKTOB, 3a1ad, peLICHUH, pacCyKJIeHUN,
BOCHPUUMYHMBOCTHK MAaTEMAaTUYECKNUM ACTIEKTAM PA3JIMYHBIX BUJIOB UCKYCCTBA;

5) ¢pu3uveckoro BOCIUTAHNUS:

c()OPMUPOBAHHOCTh YMEHHUS TMPUMEHATh MaTEeMaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOro U 0e30macHoro o0pasa *U3HH, OTBETCTBEHHOE OTHOUIEHUE K
CBOEMY 3JIOPOBBIO (3JI0pOBOE NHUTaHHUE, COAJaHCUPOBAHHBIM PEXUM 3aHATUH U
OTJIbIXa, peryyisgpHas (u3MUecKass aKTUBHOCTH), (PU3UUYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATHSAX CIIOPTUBHO-030POBUTEIBHON IEATEIBHOCTHIO;

6) TPyA0BOr0 BOCTIMTAHMSA:

TOTOBHOCTh K TpPYAYy, OCO3HAaHWE IICHHOCTH TPYIONIOOMSI, HWHTEpEC K
pasnuuHbiM  chepaM  TPO(ECCHOHATBLHON  NEATeNBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ TPWIOKEHUSMU, yYMEHUE COBEpIIATh OCO3HAHHBIM BBHIOOD
Oynymieit mpodeccun U peann30BbIBATH COOCTBEHHBIE  KU3HEHHBIE  TIJIAHBI,
TOTOBHOCTD u CITIOCOOHOCTh K MaTEMaTHYECKOMY OOpa30BaHUIO W
caM000pa30BaHUI0 Ha TMPOTSHKCHHHM BCEH JKU3HH, TOTOBHOCTh K aKTHUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHUSCKHUX 3a/1ad MaTEMaTHICCKON HAIIPaBICHHOCTH;

7) IKOJIOrH4eCKOTro BOCTIMTAHMA:

c(OPMHUPOBAHHOCTh  DKOJOTHYECKON  KyJIbTYyphbl, TIOHUMAHUE BIUSHUS
COLMAJIBHO- KOHOMHUYECKHUX IMPOLECCOB HA COCTOSAHUE MPUPOJHON U COLMAIBHON
Cpellbl, OCO3HAaHME rJI00aJIbHOT0 XapakTepa 3KOJOTMYECKUX MpoOsieM, OpUEHTalUs
HAa TPUMEHEHHWE MATeMaTHYeCKUX 3HAHUW [JIs pEHIeHHs 3amad B o01acTH
OKpYXaloUIEH Cpelbl, IUIAHUPOBAHUE TIIOCTYNKOB W OLEHKH HMX BO3MOMXHBIX
MOCIICICTBUU JIJISL OKPYKAIOILIEN CPEbI;



8) HeHHOCTH HAYYHOT' 0 MIO3HAHMA:
c(hOpMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAaKTUKW, TOHUMAaHUE MaTEMaTHYECKON HAYKH KaK
cdepbl 4eT0BEUECKOH NeATeIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUUMOCTH JIJISl Pa3BUTHS
[IUBUJIU3AIIMH, OBJIA/ICHHE SI3bIKOM MATEMAaTHUKH M MaTEeMaTU4YeCKOM KYyJIbTypou
KaK CpPEICTBOM IMMO3HAHUSI MUPA, TOTOBHOCTh OCYIIECTBIISITh IPOEKTHYIO U
UCCIIEI0BATEIBCKYIO JIEATENIbHOCTh MHANBUAYAILHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

B pesynpraTe uW3ydeHHWs MaTeMaTHKU Ha YPOBHE CpPETHETO OOIIero
oOpazoBaHus y oOydaromierocss OyayT chOpMUpPOBaHbl  MO3HABATEIbHBIC
YHUBEpCaIbHBIC ydeOHBIC TEeHCTBHI, KOMMYHUKATUBHBIEC YHUBEPCAbHBIC YICOHBIC
NEUCTBUSI, PETYISTUBHBIE YHUBEpCalbHbIE Y4YeOHBbIE JCHCTBUSA, COBMECTHAs
NEATEeTLHOCTD.

ITo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIC Y4eOHbIE JEeMCTBUS
ba3oBble joruyeckue 1eHCTBUA:

BBISIBISIT M XapaKTEPHU30BaTh CYLIECTBEHHBIE IPU3HAKM MAaTEMaTHYECKUX
OOBEKTOB, TOHATHI, OTHOUIEHWHA MEXKIy MNOHATUSAMH, (POPMYJIHPOBATH
ONpENENEeHUs]  MOHATHM,  yCTAHABIMBATh  CYLIECTBEHHBIN IIPU3HAK
KJIacCU(pUKaLuH, OCHOBaHUSl Uil OO0OOIIEHHWS W CpaBHEHUS, KPUTEPUU
IIPOBOAMMOTO aHAJIN34;

BOCIpUHUMATh,  (OpMyIHpOBaTb M NPEeoOpa3OBbIBATh  CYKICHUS:
YTBEPAUTENbHBIEN OTPULIATENbHBIE, €IMHUYHBIE, YACTHBIE U O0LIUE, YCIOBHBIE;

BBISIBJISITh  MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H 51
npoTUBOpeurs B (pakTax, JaHHBIX, HAONIONECHUAX U YTBEPXKACHUAX, MpeiaraTh
KPUTEPHUH JUJIS BBISIBIIEHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYHIA;

JienaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX U
VWHIYKTABHBIX YMO3AaKIIOUECHUM, YMO3aKIIOUEHNUN 110 aHAJIOTUH;

ITPOBOAUTH CAMOCTOSITEJIBHO J10KA3aTeIbCTBA MAaTEMATHYECKUX YTBEPKIACHUN
(mpsiMbIE ¥ OT MPOTHUBHOIO), BBICTPAUBATh ApPTyMEHTAIUIO, TIPUBOJAUTH IPUMEPHI U
KOHTPIpPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KIEHUS U BHIBOJBL;

BbIOMpaTh croco0 pemieHus y4yeOHOM 3aaaud  (CpaBHUBATH HECKOJIBKO
BapHaHTOB pEIICHHUs, BEIOMpATh HauboIee MOAXOASIIUI ¢ yUETOM CaMOCTOSITETLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKue 1eMCTBUSA .
HCIIOJIL30BaTh BOIIPOCHI KaKk HCCIEI0BATCIbCKUM
MHCTPYMEHTIIO3HAHUS, dbopmyIUpoBaTh BOIIPOCHI, (dbuxcupyromme
POTUBOPEYHE, MPOOJIEeMy, YCTaHaBIMBaTh HCKOMOE M JaHHOE, (HOpMHUPOBATH



TUIIOTE3Y, apryMEHTUPOBaTh  CBOIO  IO3UIIMIO, MHCHHE; MPOBOJAUTH

CaMOCTOSITEJIbHO ~ CIIJIAHUPOBAHHBINA IKCIIEPUMEHT, HCCIICIOBAHNE

[0 YCTAaHOBJIEHUIO OCOOCHHOCTEH MATEeMaTUYECKOro OOBEKTa, SBICHHUS,
MpoIlecca, BBISABJICHUIO  3aBUCUMOCTEH  MEXAy OOBEKTaMH,  SBJICHUSIMH,
MPOIIECCAMHU;

CaMOCTOSTEIIbHO (OPMYIHPOBATh OOOOICHUS M BBIBOJBI IO PE3yJIbTaTaMm
MPOBEAEHHOTO  HAONMIONCHUS,  MCCJIEAOBaHUSA,  OIEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIICHHUI;

MPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHUE TIPOIECCa, a TaKKe BbIJBUIAThH
MIPETIOJIOKEHUSI O €r0 Pa3BUTUM B HOBBIX YCIIOBHUSIX.

Pa6ora c undopmanmueii:

BBUSIBIIATH JAePUUUTH MH(GOPMAIMK, AaHHBIX, HEOOXOAUMBIX ISl OTBETa HA
BOIIPOCH JIJISl PEILICHUS 3a/1a4K;

BbIOMpaTh MH(GOPMALIMIO U3 UCTOYHUKOB PA3IMYHBbIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATh HHPOPMALIMIO PA3IUYHBIX BUJOB U (popm
IIPE/ICTABIICHNUS;

CTPYKTYpUpPOBaTh MH(GOPMALMIO, NPEACTaBIATh €€ B pa3iIn4HbIX (popmax,
WUTIOCTPUPOBATh TpadUuecKH;

OLICHMBATh HaJEKHOCTD uH(bOopMauu 1o CaMOCTOATEIIBHO
c(OPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIC IeiiCTBUMA:

BOCIIpUHUMATh ©  (OPMYJIHPOBATH  CYXKIEHHUS B  COOTBETCTBHUH  C
YCIOBUSAMHA N LCIIAMUAU O6H_[€HI/ISI, sSICHO, TOYHO, I'PAaMOTHO BbIpaXaTb CBOIO TOYKY
3pCHHUA B YCTHBIX W IIMCBMCHHBIX TCKCTAX, AaBaTb IIOJACHCHHA IIO0 XOAY PCIICHUA
3a/1a4l, KOMMEHTHPOBATh MOJIYYEHHBIN PE3YIIbTAT;

B XOJi¢ OOCYXJEHUs 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCY>K1ae€MOUW TEMBHI,
HpO6H€MBI, pemaeMoﬁ 3agady, BBICKA3bIBaTb MHACH, HALCICHHBIC Ha IIOHCK
peuicHus, COIIOCTAaBIIAATL CBOHM CYXIACHHUA C CYXICHHAMH OPYIUX YYdCTHHKOB
uanora, oOHapyXuBaTh Pa3jIM4YM€ W CXOACTBO IMO3MIHI, B KOPPEKTHOU (opme
bopMyIIMPOBAThH PA3HOTIIACHS, CBOM BO3PAKCHUS;

NpCaACTABJIATL PC3YJIbTAThI PCHICHUA 3aJa4H, 3KCIICPHUMCHTA, MCCIICAOBAHUA,
IPOEKTa, CAMOCTOSTEIBHO BBHIOMpaATh (opMaT BBICTYIJICHUS € Y4E€TOM 3aaay
MPE3EHTAlUU U OCOOCHHOCTEN ayIUTOPHH.

PerynsitTuBHble YHUBeEpPCAJIbHbIE Y4eOHbIE HeMCTBUS
Camoopranusanus:

COCTaBJISITh IUIAH, aJITOPUTM PEIICHUS 3a7a4d, BHIOMpATh CHOCO0 PEIIeHUs C
Y4ETOMUMEIOITUXCSL PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb:



BJaJIeTh ~ HABBIKAMM  TIO3HABATENbHOM  pedyieKCHUH  KaKk  OCO3HAHUS
COBEPILIAEMbIX JCHUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB, BIAICTh
crnocobaMy CaMONPOBEPKH, CAaMOKOHTPOJS Tpolecca M pe3yjibTaTa pelIeHHs
MaTeMaTUYeCKOM 3aJ1auu;

MPeIBUIETh TPYIAHOCTH, KOTOPhIE MOTYT BO3HHMKHYTh IIPH PEIICHUHU 3a7auH,
BHOCUTH KOPPEKTUBBI B JCSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB, AHHBIX,
HaNJIEHHBIX OIIUOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa 1eJId U YCIOBUSAM, OOBSCHATh MPUUNHBI
JOCTHXKEHUSI WM HEIOCTHKEHHS PE3yJIbTaTOB ACATEIbHOCTH, HaXOIUTh OLINOKY,
JaBaTbOIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsI 1€ATEJIbHOCTD:

MOHUMAaTh W HWCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON U WHIUBUIYAbHON
paboThl TpH pelieHuH Y4YeOHBIX 3aja4y, MPUHUMATH IeIb COBMECTHOM
JESTENIbHOCTH, TUIAHUPOBATh OPraHM3AIMI0 COBMECTHOW paloThI, pacmlpenensiTh
BU/JIBI pa0bOT, IOTOBAPUBATHCS, OOCYKIATh MPOIIECC U pe3yabTaT paboThl, 00001IaTh
MHEHMSIHECKOJIbKUX JIIOICH;

y4acTBOBaTh B  TIPyHHoBbIX (¢opMax paboTel  (0OCykIeHus, OOMeH

MHEHUH,

«MO3TOBBIE IITYPMbI» M UHBIE), BBITIOJHATH CBOIO YaCTh Pa0OTHI U KOOPJIUHUPOBATH
CBOM ICUCTBUS C APYTHMMH YJICHAMH KOMaH/bI, OIICHUBATh KA4€CTBO CBOETO BKJIAIa
B OO MNPOAYKT TO KpUTEpusiM, CHOPMYIUPOBAHHBIM  YYaCTHUKAMU
B3aMOJIEUCTBHS.

YUEBHBIA KYPC «AJITEBPA W HAYAJIA MATEMATHYECKOI'O
AHAJIU3A»

HEJIU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebHbIli Kypc «Anredpa ¥ Hayajga MaTeMaTUYECKOIO aHAIU3a» SIBISETCA
OJIHUM U3 Haubojiee 3HAYMMBIX B MPOrpaMMe CpEAHEro oO0IIero oOpa3oBaHMUS,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH O0OECIeUMBACT MHCTPYMEHTAIbHYIO 0a3y s
M3YYCHHUST BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C JAPYrOol CTOPOHBI, (popmMupyer
JIOTHYECKOE M a0CTPAaKTHOE MBIIUIEHUE OOYyYarolIMXcs Ha ypOBHE, HEOOXOIUMOM
JUIS. OCBOCHMSI MH(POPMATUKHU, OOIIECTBO3HAHUS, HWCTOPHHM, CJIOBECHOCTH W
TPYTUX muciuiuinH. B pamkax maHHOTO Yy4eOHOro Kypca oOydwaromuecs
OBJIAJICBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM HaYyKH, KOTOpast
dbopmynupyeT CBOM  JOCTHXKEHHUS B MaTeMaTH4ecKou (popme.

VY4eOHplli Kypc aireOpbl M Hauajdl MaTEMaTHYECKOTO aHAIM3a 3aKJIaJlbIBAeT
OCHOBY ISl YCHENIHOTO OBJaJACHUS 3aKOHaMU (PU3UKU, XUMHUH, OHOJIOTHH,
MOHUMAaHUsI OCHOBHBIX TCH/ICHIIMHM Pa3BUTHUS PKOHOMHUKH U OOIIECTBEHHOW XU3HH,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(MPOBBIX W KOMIIBIOTEPHBIX



TEXHOJOTHIX, YBEPEHHO HCIOJIb30BaTh MX Ui JajbHEiIIero oopa3oBaHus U B
NOBCEIHEBHOM ®u3HU. B TO ke BpeMs oOBlajeHHEe aOCTPAKTHBIMU U
JIOTHYECKH CTPOTUMH KOHCTPYKIMSMH aiureOpbl M MaTeMaTHUYeCKOTO aHalu3a
pa3BUBacT YMEHUE HAXOJUTb 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTHHHOCTD,
JI0Ka3bIBaTh  YTBEPXKJEHUS C MOMOUIbI0 MHIAYKIUU U PaACCyXKIaTh IEIYKTHUBHO,
UCIIONIb30BaTh 0000IIEHHEe M KOHKPETH3AIHIO, abcTparupoBaHue U
aHaJIOTHI0,  (OPMUPYET  KpPEaTUBHOEW KPUTUUYECKOE MBIIIJICHUE.

B xozxe u3yueHus ydeOHOro kypca «AnreOpa M Havajla MaTeMaTHYECKOIrO
aHaJIn3a» OoOydarolMecsl MOJy4YaloT HOBBIM ONBIT PEIICHUs MPUKIAJHBIX 337ad,
CaMOCTOSITEJILHOTO TOCTPOCHUSI MATEMAaTUYECKUX MOJENIEH pealbHbIX CUTYallUH,
UHTEpPIIPETAllud  TOJYYCHHBIX  PEIICHUH, 3HAKOMATCA €  [pUMepaMu
MaTEMaTUYECKUX 3aKOHOMEpPHOCTEH B TPUPOJE, HAyKe U MCKYCCTBE, C
BBIIAIOIIMMUCS MATEMaTHYECKUMU OTKPBITHSIMH U UX aBTOPaMH.

VYueOHblli Kypc 001aJaeT 3HAYUTEIbHBIM BOCIHUTATENIBHBIM MOTEHIHAIOM,
KOTOpBI peanu3yeTrcsi Kak uepe3 Yy4yeOHbIM MaTepualn, CHOCOOCTBYIOLIMI
(GOpMHPOBAHHIO HAyYHOIO MHPOBO33PEHUS, TaK U yepe3 creuuduky ydeOHOI
NESATEIbHOCTH,  TpeOyroleld MpOJOKUTENbHON  KOHUEHTpAalUMUd  BHHUMAaHUA,
CaMOCTOSITETbHOCTH, aKKYPaTHOCTH HOTBETCTBEHHOCTH 32 MOJTyYE€HHBIN pe3ybTar.

B ocHoBe meToauku 00yueHus anredpe U HayajgaM MaTeMaTHYECKOTo aHaIN3a
JICKUT ACSITENFHOCTHBIN MPUHIUT 00y4YeHUSI.

B cTpykType yuebHoro kypca «Anredpa u Hayauia MaTeMaTHYECKOTO aHAIN3a»
BBIJICJICHBI  CIIEIYIONINE COJEpXKaTeNbHO-MeToAnueckue JnuHuM: «Yucma wu
BBIUHCIICHUS,

«Dynkuuun U rpadukm», «YpaBHeHHMsT M HepaBeHcTBay,  «Hauama
MaTEMaTUYECKOTO

aHanmm3a», «MHOXecTBa | JIOTHKa». Bce OCHOBHBIE CONIEPIKATEITBHO-METOAMYCCKUE
JVMHUHA W3YYaroTCsS Ha MPOTSHKECHUH JBYX JIET OOYYeHHsS Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUs, E€CTECTBEHHO JOMOJHSS Jpyr Jpyra W TOCTEHNEHHO
HACBIIAsICh HOBBIMM TEeMaMH W paszjeiiaMu. JlaHHbI y4eOHBIH Kypc SIBIISETCS
WHTCTPATHBHBIM, TIOCKOJBKY OOBeAWHSIET B ceOe coaepkaHhe HECKOIbKUX
MaTEeMaTHYECKUX  JHUCHUIUIMH, TakkuxXx  Kak  ajreOpa,  TPUTOHOMETPHS,
MaTeMaTHYCCKUI aHaIM3, TEOPHUS MHOXKECTB, MaTeMaTHYCCKasJIOTHKa 1 apyrue. 1o
Mepe TOTO KaK 0Oydaroluecs OBJIAJICBAIOT BCE OoJiee MMPOKUM MaTEMaTHICCKHM
anmapaToM, Y HHX IMOCJIEIOBATCIIBHO (POPMHUPYETCS U COBEPIICHCTBYETCS YMEHHE
CTPOUTh MaTEMATHYECKYI0 MOJCNIb peajbHOW CHTYyallMH, HPUMEHSATh 3HAHUS,
MOJTyYEHHBIC TIPU HM3yYEeHUW YYeOHOTO Kypca, Il PEIICHHS CaMOCTOSTEIIBHO
c(opMyJIMPOBAHHON MaTEeMaTHUECKON 3ajJaud, a 3aTeM WHTEPIPETHPOBATH CBOM
OTBET.

ConepkaTelibHO-MeTOAMYECKasT JHHUS «Yuciia W BBIYMCICHUS» 3aBEpIIacT
(bopMHpOBaHNE HABBIKOB HCIIOJIB30BAHHS JCHCTBUTEIIBHBIX YHCEJ, KOTOpOE OBLIO
HAYaToO Ha ypPOBHE OCHOBHOTO 00mIero oopasosanus. Ha ypoBHe cpeqHero o0miero



oOpazoBanusi oco0oe  BHUMaHHE  yAensercs  (HOPMHUPOBAHHIO  HABBIKOB
palMOHAIbHBIX BBIUMCICHHUM, BKIIOYAIOMIUX B €€0S MCIOJB30BAHUE PA3IUYHBIX
dbopM 3amucu YuCla, YMEHUE JeNaThb MNPHUKUAKY, BBIIOIHATH MNPUOIUKEHHBIE
BBIUMCJIEHUS], OLIEHUBATh YMCIJIOBBIE BBIpa)XKEHHUS, pabOTaTh C MaTeMAaTHUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYyYalolIMMCsi MHOXKECTBAa HaTypalbHbBIX, IEJbIX,
palMoOHANbHBIX M JCUCTBUTENBHBIX  YHCEN  JIOTOJHSIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YMceld. B  KaXIoM U3 3THUX MHOXECTB pacCMaTpUBAaIOTCS
CBOWCTBEHHbIE €My cHelM(HUUYECKHe 3aJadyd M Ollepaluu: JeJIeHHE Halleo,
ONEPUPOBAHUE OCTATKAMM Ha MHOXKECTBE LENBIX YHCET, OCOObIE CBOICTBa
palMOHAIbHBIX M UPPALMOHAIBHBIX YMCEN, apu(METUUECKHE ONEPALUHU, a TAKXKE
U3BJICUCHUE KOPHS HATYpPaJIbHON CTENEHM HAa MHOXXECTBE KOMILUIEKCHBIX YHCElL.
bnarogapss mocneaoBaTeIbHOMY PAaCUIMPEHUI0 Kpyra HCIOJIb3YEMBbIX 4YHCENl U
3HaKOMCTBY C BO3MOKHOCTSIMH HMX MPHUMEHEHUsS ISl PEIICHHS Pa3IUYHbIX 33134
dopMupyeTcsi NpeACTaBIEHUE O E€IWHCTBE MAaTeMaTUKM Kak Hayku U €
POJIMB OCTPOCHUU MOJENIEN peaibHOro MHUpa, HIMPOKO UCIOJB3YIOTCS 000011IeHe
¥ KOHKPETH3aIHsl.

JIuaust «YpaBHEHUST M HEPABEHCTBA» pPEAM3YEeTCs] HAa NPOTSHKEHUU BCErO
oOy4eHHsIHA YPOBHE CPEIHETO 00IIEro o0pa3oBaHusl, MOCKOIbKY B KaKJIOM pasjielie
[IporpamMmbl MpeayCMOTPEHO pelIeHHe COOTBETCTBYIOUIMX 3ajad. B pesynbraTe
oOyJaroluecs: OBJIAJCBAlOT Pa3IMUYHBIMU METOJaMH pEIICHUs pallOHAIbHbIX,
UpPpAIMOHATIbHBIX, TOKa3aTeIbHBIX, JOTapU()PMHUUECKUX U TPUTOHOMETPUUECKUX
yYpaBHEHUH, HEPAaBEHCTB U CHUCTEM, a TaKXe 3ajad, COJCpKAIMX IapaMeTphbl.
[TomyueHHble yMEHUS HIMPOKO HCIOIB3YIOTCS TPU HKCCICTOBAHUM (PYHKIMH C
MOMOIIBI0 TPOW3BOJHOW, TpPH pEIICHHH TNPUKIAAHBIX 3a7ad W 3a]ad  Ha
HaxXOoXJIEeHWE HauOONbIIMX M HAUMEHbIIMX 3HadeHUd QyHkuuu. JlaHHas
coJlepKaTelibHasl JIMHUA BKJIIOYaeT B ce0s Takxke (OpMHPOBAHUE YMEHUU
BBIMOJHATH  pacuérel 1o  (opMmynaM, MpeoOpa3oBaHUS  PALMOHAIBHBIX,
UPPALMOHATIbHBIX M TPUTOHOMETPUUECKHUX BBIPAKEHHM, a TaKKe BbIPAXKCHHIH,

CoZiepKalllMX CTEMeHW W Jorapu@msl. bmaromaps u3ydeHuio anredpanyeckoro
MaTepuasa NpPOUCXOUT JaJbHENIIee pa3BUTHE alITOPUTMUYECKOTO U aOCTPaKTHOTO
MBIIUICHUsT 00ydJaromuxcs, (pOpMHUPYIOTCS HaBBIKH JIEAYKTHBHBIX DPACCYXKICHUH,
paboThl C CHUMBOJNBHBIMH (opMamu, TIPEACTABICHHUS 3aKOHOMEPHOCTEH u
3aBHCHUMOCTEl B BHJE PAaBEHCTB U  HEpaBEHCTB.  Ausredpa npejaraeT
a¢dheKTUBHBIE WHCTPYMEHTHI JJIsl PEIICHHs] MPAKTHYECKHUX M €CTeCTBEHHO-
HAYYHBIX 3aja4, HArJsAHO IEMOHCTPUPYETCBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.
CopepxarenpHo-MeTonnyeckass JUHUS «DyHKIUM W TpaduKH» TECHO
neperyieTaeTcs ¢ IPYTMMH JIMHMSIMH y4e0HOro Kypca, MOCKOJBKY B KaKOM-TO
CMbICJIe 33Aa€T MOCIIE0BATEIbHOCTh U3YUeHHsI MaTepuana. M3yueHue creneHHou,
MOKa3aTeJIbHOM, JIOTapu(MHUUECKOW U TPUTOHOMETPUUECKUX (PYHKIIUH, UX CBOMCTB
U rpaduKOB, UCMHOJIb30BaHUE (PYHKIMM ISl pelIeHHs 3a4ad U3 APYTUx Y4eOHbIX
IPEIMETOB M PEaTbHOM JKU3HH TECHO CBA3aHO KaK C MAaTeMaTHYECKHUM aHAJIM30M,



TaKk U C pEUICHHEeM YpaBHEHUN U HepaBeHCTB. [Ipu sToM OonblIoe BHUMaHHE
ynensieTcs: (GOPMUPOBAHUIO YMEHHUS BBIpaXXaTh (POpMyJamMH 3aBHCHMOCTH MEXIY
pa3IMYHBIMH BEJIMYMHAMH, HCCIEAOBATh MOMy4YeHHbIE (YHKUUH, CTPOUTH UX
rpadukn. MaTtepuan 3TOi coJiepKaTeIbHON JTMHUH HaIlCJICH Ha Pa3BUTHE YMEHHUN U
HABBIKOB, MO3BOJISIONINX BBIPAKATh 3aBUCUMOCTH MEXKY BETUUMHAMU B PA3ITUYHON
dbopme: aHATUTHIECKON, TpaPUIECKON U CIIOBeCHON. ETo m3ydeHue crocoOCTBYET
Pa3BUTHIO aNTOPUTMUYECKOTO MBIIIJICHHS, CIIOCOOHOCTH K OOOOIICHHIO W
KOHKPETH3aI[H, MCIOJIB30BAHUIO aHAJIOTHIA.

CopepxarenpHas nuHHS «Hadajma maTeMaTHUeCKOTO aHaw3a» TO3BOJISET
CYIIECTBEHHO PACIIMPHUTh KPYT KaK MaTeMaTHMYeCKUX, TaK M MPUKIAJAHBIX 3a/ad,
JOCTYIHBIX OOYyYaIONUMCS, TaK KaK y HHUX TMOSBISETCS BO3MOXXHOCTH CTPOUTH
rpadyKH  CIOXKHBIX (YHKIMA, OMpEAeNsATh HMX HAWOONbIINE W HaWMEHBIINC
3HAYEHUsI, BBIYUCIATH TUIOMIATU (QUTYp M OOBEMBI TeJ, HAXOAUTh CKOPOCTH U
yckopeHusi mponeccoB. JlaHHasg coaep)KaTelbHas JIMHUS OTKPHIBAE€T HOBBIC
BO3MOXXHOCTH TIOCTPOCHHUSI MaTeMAaTUYECKUX MOJIETIEH  peallbHbIX CHUTYaIHi,
MO3BOJISIET  HAXOJWTh  HAWJIyylllee  PEIICHHEB MPUKIAIHBIX, B TOM YHCIE
COLIMAJIbHO-PKOHOMUYECKUX, 3aJadax. 3HAKOMCTBOC OCHOBAMM MAaTE€MaTH4ECKOTO
aHajau3a CIIOCOOCTBYET Pa3BUTUIO aOCTPAaKTHOTO, (POPMAIbHO-TIOTUUECKOTO M
KpPEaTUBHOIO MBIIUICHUS, (DOPMUPOBAHUIO YMEHUH pAaCIO3HABATh IPOSBIICHUS
3aKOHOB MaTE€MaTHUKW B HayKe, TeXHHWKEe M UCKyccTBe. OOydarommecs y3HAIOT O
BBIIAIOIINXCS Pe3yJIbTaTax, MOJYyUYEHHBIX B XO/I€ PA3BUTHS MAaTEMAaTHKU KaK HAyKH,
1 00 UX aBTOpax.

CopepxatenpHO-METOIMYECKasl JIMHUA «MHOXECTBa M JIOTHKA» BKJIIOYAET B
ceOsl DJIEMEHThl TEOPUM MHOXECTB W MAaTeMaTUYeCKOW JIOTMKH. TeopeTHKo-
MHO>KECTBEHHBIEC TIPEJICTABICHUS IPOHU3BIBAIOT BECh KYpPC IIKOJIBHON MaTeMaTUKU
U TpeajaraloT HanOoyiee YHUBEPCAIbHBIA S3bIK, OOBEIMHSAIONMIMA BCE pa3aeibl
MaTeMaTUKH # €€ TPWIOKECHH, OHHM CBS3bIBAIOT pa3HbIE MAaTEeMAaTUYECKUE
JUCIHUIUIMHBL W WX TPWIOKEHUA B eauHoe 1ernoe. [loaToMy BakHO JaTh
BO3MOXKHOCTh O0y4YaroIleMycsi MOHMMAaTh TEOPETHKO-MHOKECTBEHHBIM  S3BIK
COBPEMEHHOW MaTeMaTUKU U HCIOJIb30BaTh €ro

IS BBIPAKEHUSA CBOMX MbICHEN. J[pyruM Ba)XHbIM MPU3HAKOM MATEMATHUKH Kak
HAyKU CJIeAyeT MPU3HATh CBOMCTBEHHYIO €l CTPOroCcTh 0OOCHOBAHMI U CJI€IOBaHUE
ONPEIEIEHHBIM MMPABUJIAM MOCTPOEHUS T0KA3aTEIbCTB. 3HAKOMCTBO C 3JIEMEHTaMU
MaTeMaTUYECKOW JIOTMKU CHOCOOCTBYET PAa3BUTHIO JIOTMYECKOT'O MBIILJICHUS
OOyYaroIINXCs, MO3BOJSIET UM CTPOUTH CBOM PACCYXICHUS HA OCHOBE JIOTUYECKUX
npaBui, GOPMUPYET HABBIKU KPUTHUECKOTO MBIIILICHUS.

B yueOHOM Kypce «Airedpa W Hadajma MaTEMaTHYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMATHUYECKOTO MOJEIUPOBAHUS, KOTOPHIC MNPU3BAHBI
CIIOCOOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB TOCTPOCHMSI MOJENEH peaTbHBIX
CUTyalluii, HCCIIEIOBAaHUs H3THX MOJIEJel ¢ IMOMONIbI0 ammapara airedpbl u
MAaTEMATHYECKOT0 aHAJIN3a, UHTEPIPETALMU TOJYYEHHBIX PE3YyJbTaTOB. Takue



3aJjaHUsl  BIUICTCHBI B KaXIbI M3 pa3leloB IMPOTPAMMBI, ITOCKOJIBKY BeCh
MaTepuall y4eOHOro Kypca IIUPOKO HCIOJB3YeTCsA JJIS PEIICHUS TMPHUKIATHBIX
3agad. [Ipu pemeHur peambHBIX MPAKTHYCCKHX 3aJad O0ydaronIuecs pa3BUBAIOT
HaOJIIOIaTeIbHOCTh, YMECHHE HAxXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIP30BaTh  AHAJOTHI0, 0000mare W  KOHKPETHU3WPOBATH  MPoOJeMy.
JlesTenbHOCTh 1O (DOPMHPOBAHHWIO HABBIKOB PEIICHHS NPHUKIATHBIX — 3a]ad
OpPraHu3yeTcsl B MPOIECCe M3ydYeHHsI BCEX TEM y4eOHOro Kypca

«Anredpa ¥ HayaIa MAaTEMaTHYECKOTO aHATTN3ay.

COILEPKXAHUE YYEBHOTI' O KYPCA

10 KITACC

Yuciia 1 BBIYMCTICHUS

PaunonansHpie yncia. OOBIKHOBEHHBbIE W AECATHUYHBIE IPOOH, MPOLEHTHI,
OeckoHeuHble Tepuoanyeckue apodu. Ilpumenenue npobGell M MPOLEHTOB A
peleHns NPUKIaaHbIX 3a4a9 U3 Pa3JIMYHbIX OTPAcied 3HAHUN U PeaIbHOM KU3HH.

JleiicTBUTENbHBIE 4YHMCIA. PanuoHanbHBIE MW HPPALMOHAIBHBIE  YHUCIA.
Apudpmernueckue — onepauMd € JCHCTBUTENBHBIMM  4yuCIaMH.  Moayib
JNEUCTBUTENILHOTO YHCiia U ero cBoiicTBa. [IpnOnmk€HHbIE BBIYKMCIICHUS, ITpaBUia
OKPYIJICHHMS], IPUKUJIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ nensiM mnokaszareneMmM. buHoM Herortona. lcnmons3oBanue
NOAXOASIIENd (HOPMBI 3aIUCH TEUCTBUTENIBHBIX YMCEN JIJISl PEIICHUS MPAKTUYECKUX
3a]1a4 ¥ NPEJCTaBICHUS JaHHBIX.

ApudmMernuecknii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOMCTBA.

Crenenp C  pauMOHAJBHBIM  I[IOKa3aTeleM U eé CBOMCTBA,
CTENEHb C ICUCTBUTEIbHBIM MTOKA3ATEIEM.

Jlorapupm uymcna. CoiicTBa norapudma. JlecsTuuHble W HaTypaldbHbIC
JorapupMsl.

CuHyc, KOCHHYC, TAaHI€HC, KOTAaHI€HC YMCJIOBOIO aprymeHTa. ApPKCHHYC,
APKKOCUHYC M APKTAaHI'€HC YMCIIOBOI'O apIyMEHTA.

YpaBHEHUS M HEPABEHCTBA.

ToxnaecTBa W TOXKAECTBEHHbIE MpeoOpa3oBaHUA. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHHs M ypaBHEHMs-CleACTBUA. HepaBeHCTBO,
pelIeHrne HEpaBEeHCTBA.

OCHOBHbBIE METOJBI PEIICHHUs LENbIX U APOOHO-PAIMOHATIBHBIX YPaBHEHUN U
HEpPAaBEHCTB. MHOIrOUWJIEHBl OT OJHOW IEepeMEeHHOM. JleleHne MHOrousjeHa Ha
MHOTOWICHC ocTaTkoM. Teopema be3y. MHorousneHs! ¢ 1ieiapiMu K03 GUITMEHTaMH.
Teopema Buera.

[IpeoOpa3zoBaHUs YUCIOBBIX BBIPAKEHUH, COAEPKALIUX CTEIIEHU U KOPHH.

HppaunonanpHeie ypaBHeHHUS. OCHOBHBIE METO/IBI PELIEHUS UPPALIMOHAIBHBIX
YpaBHECHUM.

IToka3atenbHble ypaBHEHUs. OCHOBHBIE METOJbI PEIICHMS MOKAa3aTEIbHBIX



YPaBHCHUU.
[IpeoOpazoBaHKEe BBIPAKEHU, COJIEPKAIINX JOTapUPMBI.

Jlorapudpmuyeckue YPaBHEHHUS. OcHOBHBIE METO/IbI pelIeHus
jorapupMUYECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPUYECKUE bopMyIbL.

[TpeoGpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU . Pemenne

TPUTOHOMETPUYECKUX YPABHEHHU.

Pemenne cucremM JnMHEWHBIX ypaBHEHHMM. Marpuua CUCTEMBI JIMHEWHBIX
ypaBHeHuU. OnipeieuTeb MaTPUILIbl 2X2, €r0 TeOMETPUIYECKHUI CMBICT U CBOMCTBA,
BBIYMCJICHUE €r0 3HAYEHUs, NMPUMEHEHUE ONPENEIIUTEN ISl PEIICHUS CUCTEMBbI
JVMHENHBIX YypaBHECHUHU. PelieHne mNpUKIagHbIX 3a7a4 C MOMONIBIO CUCTEMBI
JMHEWHBIX ypaBHEHMIL. VccienoBanue mocTpoeHHOM MOJEH € MOMOIIBIO MaTPUIL U
OIIPEICITUTEIICH.

[TocTtpoeHne maTeMaTUYECKUX MOJECJIEH PEAIbHOM CHUTyalldd C IOMOIIBIO
YPaBHEHHUW U HEPABEHCTB. [IpuMeHeHHE ypaBHEHUN W HEPABEHCTB K PELICHUIO
MaTeMaTHYECKHX 3a/1a4 U 3a7a4 U3 pa3IudHbIX 00JIaCTel HAYKW U pealibHOW KU3HHU.

DyHKUMH U TPaPUKH

OyHkuusA, crnocoObl 3amanus (yHKUMH. B3aumHO oOpaTHble (YHKUHUU.
Komno3zumms Qyukuuit. ['padux  ¢yHxumu. OnemeHTapHble NpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OO6nactp ompeneneHUsT 1 MHOXKECTBO 3HaueHui (ynkuuu. Hymu dyHkumm.
[IpomexxyTkH 3HAKOMOCTOSIHCTBA. UETHbIE M Heu€THbIe PyHKIMU. [leprnoanyeckue
¢bynkun. [IpoMexyTK MOHOTOHHOCTH (PYHKIMUA. MaKCUMyMbl U MHHHUMYMBI
dbynkuuu. Hanbonpiiee 1 HauMeHbllee 3HaueHUs PYHKITUU HA TIPOMEKYTKE.

Jlunelinas, kBaApaTU4Hasi U JPOOHO-TMHEWHas (QYHKIUU. DJIEMEHTApHOE
UCCJIEJIOBaHHUE U TOCTPOCHUE UX IPa(UKOB.

CrenenHast GyHKUHUS C HaTypalbHBIM M IIEJIBbIM IOKa3aTesneM. E€ cBoiicTBa u
rpaduk. CpoiictBa u rpaduk KopHA N-OM CTeneHW Kak (YHKIHH OOpaTHOM
CTENIEHUC HaTypalbHbIM MOKAa3aTEJIEM.

[TokazatenpbHass u  jorapupmuueckas  QyHKIMHU, WX  CBOWCTBA W
rpaduKu.
Hcnonb3oBanue rpadukoB PYHKITUHN 1J1s1 PEIICHUS YPaBHEHUH.
TpuroHomeTpuyeckas OKPYKHOCTb, OINPEIACICHUE TPUTOHOMETPUUYECKHUX
(GYHKUIMIYKUCITIOBOTO apryMeHTa.
OYHKITMOHAIBHBIC 3aBUCUMOCTH B PCEAIBHBIX TIpPOIecCax U SBJICHUSAX.
['padmiku peabHBIX 3aBUCUMOCTEH.

Hayana MaTeMaTH4ecKOro aHaju3a

ITocnemoBaTeIbHOCTH, CIOCOOBI 3aJaHMs IIOCJIeNOBaTeIbHOCTEH. MeTton
MAaTEMATUYECKON MHIYKIMH. MOHOTOHHBIE U OTPAaHUYCHHBIE MMOCIJIEI0BATEIBHOCTH.
Hctopuss BOBHMKHOBEHHS MaTEMaTHUECKOTO aHalIM3a KaK aHajn3a OCCKOHEYHO
MaJlbIX.



ApudmeTnueckas U reoMeTpuyeckas nporpeccuu. beckoneuHno yObIBaromias
reoMmerpudeckas nporpeccus. Cymma OeCKOHEUHO YOBIBAIOIIEH TeOMETpUYEeCcKOM
nporpeccuy. JIMHEHHBIM U SKCIOHEHIMAIBHBINA pocT. Yucio e. @opmyiia ClIOKHBIX
MpOLEHTOB. MCHonb30BaHUE TMPOTPECCUM [UJIL PELIEHUS pEealbHbIX 3a7ad
IIPUKJIATHOTO XapaKkTepa.

HempepeiBHBIE (QYHKIIMM W UX CBOWcTBAa. TOYkM pa3pbiBa. ACHUMIITOTHI
rpadukoB ¢pyHkuuii. CBolicTBa (DyHKIMI HeNpepbIBHBIX Ha oOTpe3ke. Meton
WHTEPBAJIOB JUIsl PEUICHUs HEpPaBeHCTB. [IprMeHeHHne CBOMCTB HENMPEPBIBHBIX
byHKUMNA 11 pelIeHus13a/1ay.

[lepBas u BTOpas nmpousBoAHble PpyHKIMU. OnpenencHue, TeOMETPUIECKUN U
bu3MYecKuil CMBICI IPOU3BOIHON. Y paBHEHUE KacaTeIbHOU K Tpaduky GyHKIIHUH.

[IpounsBonHbIe 3JIEMEHTAPHBIX GyHKIMA. [IpousBonnas CYMMEBI,
MIPOU3BEEHUS, YaCTHOTO U KOMIO3UIMU (DYHKIIHA.

MHo:xecTBa M JIOTHKA

MHOK€ECTBO, OIEpalii HAJ MHOXECTBAMM M WX CBOWCTBA. JlmarpaMmsl
DOitnepa— Benna. IIpuMeHeHHE TEOPETUKO-MHOXKECTBEHHOIO —armapara s
ONUCAHUSI PEATBHBIX MPOLECCOB W SBJICHUW, NMPU PEIICHUWU 3aJad U3 APYTUx
y4eOHBIX TTPEAMETOB.

OnpeneneHue, Teopema, CBOMCTBO MaTEMaTHYECKOTO OOBEKTa, CJIEICTBHE,
JI0Ka3aTeIbCTBO, PABHOCHIIBHBIE YPABHEHHS.
11 KJIACC

Yuciaa u BbIYUCICHUSA

Hartypanehbie u nensle uncna. [IpuMeHeHrne NpHU3HAKOB AEIMMOCTH LIEJIbIX
yucen, HanOonbmii oOmuit nenutens (namee — HOJl) w1 Hammenbliee ooOiee
kpatHoe (nanee —HOK), ocTtaTkoB mo Mojysnto, anroputMma EBkiuga ajist pemieHus
3a/la4y B I1IEJIBIX YHCTIaX.

KommnekcHble uuncna. AnreOpaumdeckas W TpUTOHOMETpUYecKas (OpMbI
3aMCH KOMIUIEKCHOTO 4Yucia. ApudMeThyeckre omnepanvu ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHrne KOMIUIEKCHBIX 4YHWCEI Ha KOOPAMHATHOW TIOCKOCTH.
®opmyna Myaspa

Kopau n-oii creneHW W3 KOMIUIEKCHOTO 4yucia. lIpuMeHeHHe KOMIIJIEKCHBIX
Yqucell U pelieHusT GU3NISeCKUX U TeOMETPUUSCKUX 3a]1a4.

YpaBHeHUs U HEPABEHCTBA
Cucrema U COBOKYITHOCTh YPABHEHUH U HEPABEHCTB. PABHOCHIIBHBIE CHCTEMBI
Y CUCTEMBI-CIIEICTBYs. PaBHOCUIIbHBIE HEPABEHCTBA.
OT6op  KOpHEW  TPUTOHOMETPUYECKUX  YpPAaBHEHUH C  TIOMOLIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. Perenne TpuroHoMeTpu4eCKUX HEPABEHCTB.
OCHOBHBIE  METOJbl PEIICHHs] TOKAa3aTeNIbHBIX M  JIOTapu(PMHUUECKUX
HepaBeHCTB. OCHOBHBIE METO/IbI PEILIEHUSI UPPALMOHAIBHBIX HEPABEHCTB.
OCHOBHBIE METONBI PEIICHHUS] CUCTEM W COBOKYIIHOCTEN pPallMOHAJIBHBIX,



UPPALMOHATIbHBIX, IOKA3aTENbHBIX U JIOTAPU(PMUUYECKIX YPAaBHEHUH.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TapaMETPaMHU.

IIprmeHenne ypaBHEHUN, CUCTEM U HEPABEHCTB K PELICHUIO MATEMATUYECKUX
3a]a4 ¥ 3a/1a4 U3 pPa3InYHbIX 00J1aCTeN HAyKU U pealbHOM JKU3HU, MHTEPIPETALIUS
IIOJIyYEHHBIX PE3YJIbTaTOB.

DOyHKIUN 4 rTpaQuKu

I'paduk xommosunmm GyHkIUd. ['eoMerpuueckue oOpas3bl YpaBHEHUH W
HEPABEHCTB Ha KOOPANMHATHOM MJIOCKOCTH.

Tpuronomerpuyeckue QyHKIINH, UX CBOMCTBA U TPaPUKHU.

['padmyeckue MeTOAbl pelIeHUS ypaBHEHUM M HepaBeHCTB. | 'paduueckue
METOJbI PEIICHHS 33/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (YHKUUH A MCCIEJOBAHUS IPOLECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT MPU PEIIEHUH 3aJad M3 JIPYruX Y4eOHBIX
IIPEAMETOB U PEaIbHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaJIu3a

[IpuMeHeHre MPOU3BOAHOM K MCCIEIOBAaHUIO (DYHKIIMII HA MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxaeHne HanOobIIero 1 HaMMEHbUIETO 3HaUeHUI HEeNPEephIBHON
(yHKUIHUH Ha OTPE3KE.

[IpumeHeHne MNpPOU3BOAHOM JUII HAXOXKACHWS HAaWIydllero peuieHus B
NPUKIAJAHBIX 3aJa4dax, I ONPENECICHUs CKOPOCTM M YCKOpPEHHs IIpoliecca,
3aIaHHOTO (PopMyII0i UIUrpaduKoMm.

ITepBooOpa3Hasi, OCHOBHOE CBOWMCTBO TepBOOOpa3HbIX. IlepBooOpa3Hbie
aneMeHTapHbIX QyHKUUH. [IpaBuna HaxoxaeHUs IepBOOOPa3HBIX.

NHurerpan. ['eoMerpryueckuil CMbBICH HHTETpaa. BeluuciaeHne onpeaenéHHoro
uHTerpana no popmyne Hetorona—Jleitonuia.

[IpumeneHue wuHTerpaja IJid HAXOXKICHHUS IUIOUIaled IUIOCKUX (QUryp H
00BEMOB T€OMETPUYECKUX TEII.

[Ipumepsl pemenuit nud@epeHIralIbHbBIX ypaBHEHUH. MareMaTtuyeckoe
MOJICJIMPOBAHUE pEAIbHBIX IMPOLECCOB € MOMOUIbI0  AU(QepeHInaIbHbIX
YPaBHEHUM.

NHNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kuacce oOydaromuiics TOJYYUT CIICIYIOIINE
MpeIMETHBICPE3YIIbTAThI IO OTACIBHBIM TeMaM (eepanibHON pabodeit mporpaMmbl
y4eOHOro Kypca
«Anredpa ¥ Havajga MaTEMaTUYECKOrO aHATU3a»:

Yucjaa v BLIYMCJIEHHUS:

CBOOOJHO OIIEpUPOBATh MOHATHUSIMH: paAllMOHAJIBHOE YHCIIO, OCCKOHEUHAS
nepuoAndecKkas  JIpoOb, TMPOLEHTHI, UPPALUOHAIBHOE YHCIO, MHOXECTBa
PaLMOHATBHBIXU JIEMCTBUTEIBHBIX YUCEII, MOJIYJIb JEUCTBUTEIBLHOIO YHCIIA;



OPUMEHATh APOOM M MPOLEHTHI [JIsl PELICHUs MPUKIATHBIX 3a/ady U3
Pa3IMYHBIX OTPACJIEN 3HAHUN U PEATIbHOU KU3HU;

MPUMEHSATh MPUOIMKEHHBIC BRIYUCIICHUS, TIPABUIA OKPYTJICHHS], TIPUKUAKY U
OLICHKY pe3yJIbTaTa BEIYMCICHUM;

CcBOOOZHO OMepUpOBaTh TMOHSATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
HCIIOJIB30BaTh MOJIXOAIYI0 (GOpMY 3alTUCH ACHUCTBUTENIBHBIX YMCEN JJIs pElIeHUs
MPAKTUYECKUX 3aJ1a4U NPEACTABICHUS TaAHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apUPMETHUYECKUN KOpPEHb HaATypajIbHOU
CTEIICHH;

CBOOOJTHO OIEPHUPOBATH MOHATHEM: CTEIEHb C PAIMOHAIBHBIM IOKa3aTeleM;
CBOOOJIHO  OMEpUpOBaTh TMOHATUSAMHU: Jorapudm uuciaa, JAECATUYHBIE U
HaTypaJlbHbIE

norapuMsl;

CBOOO/IHO  OIEPUPOBATH HNOHATUSMU: CUHYC, KOCHUHYC, TaHTEHC,

KOTaHT€HC YHCIIOBOTO apTyMEHTa;

OTIEpUPOBATH MOHITHSIMH: aDKCUHYC, apKKOCHUHYC H apKTaHTEHC

YKCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJIHO OINEpPUPOBATh MOHSTHUAMU: TOXKJIECTBO, YPAaBHEHHE, HEPABEHCTBO,
PABHOCHWJIBHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

MPUMEHATh PA3JIMYHBIE METOAbl PEUICHUS pPALMOHAIBHBIX U JIpOOHO-
pallMOHAJIBHBIX YPAaBHEHUW, IIPUMEHATb METOJ HWHTEPBAJIOB JUIsl  PELICHUs
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATHUAMM: MHOTOYJIEH OT OJHOM NEPEMEHHOM,
MHOTOYJIEH C LEeAbIMU KO3 (PULIMEeHTaMu, KOPHU MHOTOUYJIEHA, IPUMEHSTh JEJICHNE
MHOTI'OYJIEHA Ha MHOTOYIEH C OCTaTKOM, TeopeMmy be3dy m teopemy Buera mis
peleHns 3a1ay;

CBOOOZIHO ONEpUpOBaTh NOHATUAMM: CHUCTEMa JIMHEWHBIX YpaBHEHHI,
MaTpuLa, OINPENEHUTENb MATPULBI 2 X 2 W €ro TEOMETPUYECKUU CMBICI,
UCIIOJIb30BaTh CBOMCTBA OmMpeAenuTenst 2 X 2 Juisi BBIYUCICHUS €ro 3HaudeHus,
IIPUMEHATh ONPEACIIMTENN JUIsl PELICHUS CHUCTEMBbl JIMHEHHBIX YpPaBHEHUH,
MOJEIUPOBATh  pEAIbHBIE CHUTyallUM C TOMOIIBK0 CUCTEMBl JIMHEHHBIX
YPAaBHEHMUH, UCCIIEI0BATh IIOCTPOEHHBIE MOJEIM C MOMOIIBK MAaTpull U
ONpEEIUTENICH, UHTEPIIPETUPOBATH MOJYUYEHHBIN pPE3yJIbTAT;

WCIIOJIb30BaTh CBOWCTBA JEWCTBUM C KOpPHAMH IS TpeoOpa3oBaHUs
BBIPAKECHUN,

BBIMOJHATH  MPeoOpa30BaHUSl  YHMCIOBBIX  BBIPAKEHUHM,  COJEpKaIIUX
CTEIICHU C PallMOHAJIBHBIM [I0KA3aTEeJIEM;

UCII0JI30BaTh CBOMCTBA JIOrapu(pMoB il MpeoOpa3oBaHus JOrapuPMUIECKUX
BBIPAKECHUN;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: UPPALMOHAIBHBIC, MOKA3aTeNbHbIE U



JorapupMuyueckrue ypaBHEHHS, HAXOIUTh UX PEIICHUS C MOMOIIBI0 PABHOCUIIBHBIX
MIEPEXO0/I0B W OCYIIECTBIISAA IPOBEPKY KOPHEN;

IPUMEHSTh OCHOBHBIE TPUTOHOMETpUYecKue (OpMyJbl s peoOpa3oBaHUs
TPUTOHOMETPHUUECKUX BBIPAKEHUH;

CBOOOJTHO  OMEpUPOBaTh TMOHSATHUEM: TPUTOHOMETPUYECKOE YpaBHEHHUE,
OPUMEHATh HeoOXoAuMble  (OpMysibl 1T  pEIIeHUsT OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPABHECHMUIA;

MOJIETTUPOBATh pealbHbIE CHUTyallMd Ha S3bIKe aireOpbl, COCTaBISATh
BBIDAXKEHUS, YPaBHEHHS, HEPAaBEHCTBA IO YCJIOBUIO 33Jayd, MCCIEN0BATh
MOCTPOEHHBIE MOJIEJIH C UCIIOJIH30BAHUEM alllapaTa aireopsbl.

DOyHKUMHU U TPAPUKHU:

CBOOOJHO OINEpPUPOBATh MOHATHUSAMU: (PYHKIUS, COCOOBI 3a7aHusl (PYHKIUH,
B3aUMHO oOOpaTHbie (GYHKUMHM, KOMNO3ulua GyHKUUNA, rpaduk (GyHKINH,
BBITIOJIHATDH dJIEMEHTapHbIC MpeoOpazoBanusi rpaduKkoB QyHKIIUN;

cBOOOHO OINEpPUPOBATH MOHATHUSAMU: OOJACTH OMPEICTICHUS W MHOXKECTBO
3HauYCHUN PYHKIMH, HYIH QYHKIUU, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJHO  OINEpPUPOBATH TIOHATUSAMU: YETHBIC 151 HEYETHBIC

GYyHKIUM, TEepUOANYECKUE (PYHKIMH, TPOMEXYTKH MOHOTOHHOCTU (YHKIIUH,
MaKCUMyMbl W MHHUMYMBI (DYHKIWH, HauOoOJbIlee W HAUMEHbIIEEe 3HAYCHHE
(GYHKIIMM Ha MPOMEXKYTKE; CBOOOJHO ONEpPUPOBATh TMOHATUSMU: CTEIECHHAs
(bYHKIUS C HaTypajIbHBIM U IIEJIBIM

nmokasareieM, rpaduk CTEeHHOW QYHKIHH C HaTypaldbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHsS N-0il cTerneHu Kak (YHKIMH OOpaTHON CTETNeHH C
HaTypaJIbHBIM ITOKa3aTeleM;

OTepUpOBATh TOHSATUSMU: JIMHEWHAs, KBaJpaTU4YHasT W JPOOHO-JIMHEWHAS
(GYHKIUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEI0BaHUE U TIOCTPOEHUE UX TPadUKOB;

CBOOOIHO  ONEPUPOBATH NOHATUSIMU: IOKA3aTeNbHAS U
norapudmuyeckass (PyHKIHUH, UX CBOWCTBA U Tpaduku, HCHOJIB30BATh HX

rpaduKu JJisl pelIeHUs] ypaBHEHUN; CBOOOJITHO  ONEPUPOBATh MIOHATUSIMU
TPUTOHOMETPHUYUECKAS OKPY>KHOCTb,

onpeeneHrue TPUrOHOMETPUUECKUX (PYHKIIUNA YUCIOBOTO apryMEHTa;

UCIONBb30BaTh rpaduku  (GyHKOUE A7 HCCIENOBAaHUS  IMPOLECCOB U
3aBUCUMOCTEN MpU pElIeHUH 3a7ad U3 JPYTrux Y4eOHBIX MPEIMETOB U peanbHOU
KU3HH, BBIpAXXaTh (HOPMyIaMH 3aBUCUMOCTU MEXK/y BEIMUYMHAMY;

Hauasa MmaTeMaTH4eCcKOro aHaImM3a:

CBOOOJHO ONEPUPOBATh MOHATHUAMHU: apudMETHUYECKass U Te€OMETpUYECKas
nporpeccusi, 0ECKOHEYHO YOBIBAIOIAsi TeOMETPHUECKasi MPOTPECCUsl, TUHEHHBIN U
SKCIIOHEHIIUAIIBHBIM  POCT, dhopmyna CII0>KHBIX MPOILICHTOB, UMETh
IIPECTABICHUEO KOHCTAHTE;



UCIIONIb30BaTh TMPOTPECCUH JUIsl PElISHHs] peabHBbIX 3a/ad MPHUKIATHOTO
XapakTepa;

CBOOOJHO OMEPHPOBATH MOHITUSMU: MOCIEI0BATEIBHOCTD, CIOCOOBI 3a1aHus
MOCNIeI0BATEIbHOCTEH, MOHOTOHHBIE M OrPaHUYCHHBIE MOCIEAOBATEIHHOCTH,
NOHUMAaTh OCHOBBI 3apOXJIEHUS MaTeMaTHYeCKOTrO0 aHalMW3a KaK aHalu3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO ONEPUPOBATH MOHATUSMH: HEMPEPHIBHBIC (DYHKIIUH, TOUKH Pa3phiBa
rpaduka QyHKIMHA, aCUMOTOTH rpaduka QyHKIINH;

CBOOOJHO OIEpPUPOBATH MOHATHEM: (YHKIHWS, HENpEepbIBHAS Ha OTpPE3KeE,
NPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKITUH JIJIs1 pelIeHHs 3a/1a4;

CBOOOJHO ONEpUPOBaTH MOHATUSAMHU: TIepBas M BTOpas MPOU3BOJIHBIC
byHKIMM, KacaTenbHas K TpaduKy QyHKINY;

BBIYHCTISTh MPOU3BOJHBIE CYMMBI, MPOW3BENCHHUS, YACTHOTO M KOMITO3UIUH
IBYX (YHKUUH, 3HATh POU3BOJAHBIE JIEMEHTAPHBIX (QYHKIIH;

UCIOJb30BaTh T'C€OMETPUUECKUH M (U3NYECKUN CMBICI IPOU3BOJHOM s
pelieHusA3aaay.

MHosxecTBa M JIOTHKA:

CBOOOJHO  OMEpUpPOBATH  MOHATUSIMU:  MHOXXECTBO,  OINEpaluyd  Haj
MHOECTBAMU; UCMOJIb30BATh TEOPETUKO-MHOKECTBCHHBIN armapar JJisi OIUCAHUS
peaAbHBIX

IIPOIICCCOB U SIBJICHUH, TIPH PEIICHHUH 3aJ1a4 U3 JIPYTUX YIeOHBIX MPEAMETOB;

CBOOOJHO OIEpUPOBATh IOHATHUSMH: OMpENCICHUE, TeopeMa, YypaBHEHHE-
CJIEICTBHE, CBOMCTBO MAaTeMaTHYECKOTO OOBEKTA, I0KA3aTeIbCTBO, PABHOCUIIHHBIC
YPaBHEHUS U HEPABEHCTRBA.

K xonmy obOyuenuss B 11 kiacce oOyyaromuics TMOJIYYUT CIEAYIOIIHNE
MpeIMETHBICPE3YIIbTAThI 10 OTACIBHBIM TeMaM (eepanbHOl padodeit mporpaMmbl
y4eOHOro Kypca
«Anrebpa ¥ Havajia MAaTeMaTHYECKOTO aHATTN3ay:

Yucaa v BbIYUCICHHS:

CBOOOJTHO OTIEPUPOBATH MOHATUSMU: HATYPAIBHOE U IIEJI0€ YUCIIO, MHOKECTBA
HATYpPaJIbHBIX M LEJIBIX YMCEII, UCIOIb30BaTh MPU3HAKHU JIEIMMOCTH LIEJIBIX YHCEN,
HOJ/l 1 HOK HaTypanbHbIX 4ucCeNl IJisi PEUICHUS 3a]ay, MPUMEHSTh alrOpUTM
EBxnupa;

CBOOOJTHO OMEPUPOBATH TOHATHEM OCTaTKa IO MOJYJ0, 3alHUChIBAThH
HATYpaJIbHBIEYMCIIA B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO OMEPUPOBATH TMOHATHUSMU: KOMIUIEKCHOE YHCIO U MHOXKECTBO
KOMITJIEKCHBIX YHCEJN, MPEJCTABISATh KOMIUIEKCHBIE YHCJIa B anreOpandeckodl u
TPUTOHOMETPpHUUECKON (PopMe, BBITIONHATH apu(METUUECKHUE OIepaluu ¢ HUMU U
M300pakaTh Ha KOOPJAMHATHOM TIJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJTHO OMEPHUPOBATH TOHITHSAMHU: HpPpaAlMOHANIBHBIC, MOKAa3aTeIbHBIE U
jJorapuMUYECKHE€ HEPABEHCTBA, HAXOJIUTh HX PEHICHHS C  OMOIIBIO
PAaBHOCHJIBHBIX MIEPEXOJIOB;

OCYUIECTBJISATH OTOOpP KOpPHEM TNpu pEUIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOZIHO ONEpUPOBATh IOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh HeoOXoauMble  (OpPMyNIbl A7 pEHIeHHs OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOHO OMEpUPOBATh MOHATUAMH: CUCTEMA U COBOKYIMHOCTh YPaBHEHHUH H
HEPaBEHCTB, PaBHOCWIBHBIE CUCTEMBI M CHUCTEMBI-CIEACTBUS, HAXOAUTh PEILCHUS
CUCTEMBI U COBOKYIHOCTEM PALMOHAIBHBIX, HPPALMOHAIBHBIX, ITIOKA3aTEIbHBIX U
Jorapu(pMUYECKNX YPaBHEHUN U HEPABEHCTB;

pelarb paLMOHAIIbHBIE, UppALMOHAJIBHBIE, II0KA3aTEIIbHEBIE,
gorapupMuUyYecKue W  TPUTOHOMETPUYECKUE ypPaBHEHUS W  HEPaBEHCTBA,
COJZIeprKalllie MOLYJIM U ITapaMeTPBhL;

OPUMEHATh rpapuuecKre METOMbI JJis PElICHUs YpaBHEHU U HEPAaBEHCTB, a
TaKXKe3anad ¢ apaMeTpamu;

MOJEIIUPOBaTh pealbHbIE CUTYallMM Ha S3bIKE aireOpbl, COCTaBIATh
BBIPDAXKEHUs, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBl IO YCJIOBHUIO 3aJa4H,
UCCIIEIOBaTh IOCTPOEHHBIE MOJENM C UCIOJIb30BAaHUEM ammaparta anreOpsl,
WHTEPIIPETUPOBATH MOJyYEHHBIN PE3YNbTAT.

DOyHKUMU U TPAPUKHU:
CTpOUTH TpadUKU KOMIO3ULIMK (PYHKIMH C TIOMOIIbIO 3JIEMEHTAPHOIO
MCCJIEIOBAHUS M CBOMCTB KOMIO3UIMU ABYX (DYHKIIMIA;
CTPOUTH F'€OMETpUYECKHE 00pa3bl ypaBHEHUN U HEPABEHCTB HA KOOPIAUHATHON
IIJIOCKOCTH;
CBOOOZIHO  OMEpUPOBATH MOHATUSMHU: TpadUKH  TPUTOHOMETPUUYECKUX
(GyHKUMNA; TPUMEHATh (QYHKIUU JJIs MOJEIUPOBAHUS M HCCIEAOBAHUS
peanbHBIX IIPOLECCOB.

Hauaja MaTeMaTH4eCKOI0 aHAJIN3a:
HCIIOJIB30BATh IMPOU3BOAHYIO JJISI UCCICIOBAHUA (bYHKHHI/I Ha MOHOTOHHOCTD
N OKCTPCMYMBI;

HaxOJWTh HaAUOOJIbIIIEE 151 HauMEHbIIIEe 3HAYCHUS dbyHKIIUN
HENPEPHIBHON HA OTPE3KE;
UCIIOJIb30BaTh MIPOU3BOHYIO TSt HAaXOXKJICHUS HAWJTY4IlIEero

pelieHusl B NMPUKIIAIHBIX, B TOM YHCIJIE COLMAJIbHO-DKOHOMHUYECKUX, 3adadax, s
ONpENENCHUs] CKOPOCTH M YCKOPEHMs TMpolecca, 3aJaHHOro (opMmysaol uiu
rpadukom;

CBOOOJHO  ONMEpPUPOBATH MMOHATUSAMU: IEepPBOOOpa3Has, ONpeneNEHHBIN
UHTETpaJl, HaXOAWUTh TEPBOOOpPA3HbIE HIIEMEHTAPHBIX (YHKUUH M BBIUUCIATH
uHTerpan o popmyneHreroTona—Jleitbonnia;



HAXOJUTh IJIOUIAIU MJIOCKUX (GUTYDP U 0OBEMBI TEJl ¢ TOMOIIBIO HHTETPaa;
UMETh TIPEJCTABICHHE O MAaTeMaTHYeCKOM MOJCIMPOBAHUU Ha TpUMEpe
coctaBieHus 1udpepeHIalIbHbIX YPaBHEHUM;

pelarh MPUKIAJHBIE 3alayd, B TOM YHCIE COLMAIbHO-3KOHOMHUYECKOTO U
(u3nUecKoro xapakrepa, CpeACTBAMU MaTeMaTHYECKOr0 aHaAJIN3a.

Oco0eHHOCTH OLEHKHM 10 Y4YeOHOMY Kypcy «AJdredépa uW  Havyaja
MATEeMATHY€eCKOr0 AaHAJIU3a»

OreHka MpeIMETHBIX PE3YJIbTATOB OCYIIECTBIISIETCS B XO/I€ MPOLIETyp TEKYIIETO,
TEMAaTUYECKOT0, MPOMEXYTOYHOTO U UTOTOBOT'O KOHTPOJISL.
OcoOGeHHOCTH OIICHKH 10 Y4eOHOMY MpeaMeTy «Anredpa 1 Hayala MaTeMaTHIeCKOTO

aHaM3a» MPEJICTABICHBI B MPHJIOKEHUH K 00pa3oBaTeNbHON MpPOrpaMMe CpPEIHEro
o011ero 0opa3oBaHusl.

I'pa¢guk KOHTPOJIBLHBIX MEPONPUATHIA:
10 kiacce

Buel koHTpOJIS I monyronue | 11 HUmoeo 3a 200
KOJIMYECTBO | [IOJIYTOJIUE | KOIUUECMBO
KOJIMYECTBO

CTapTOBaH ANAarasoCTHUKa

-
|

KonTtpomnbsHas paboTa 4 4 8
KonTponsHas padora 3a 1 1
1 n/r
HToroast KOHTpOIbHAsS 1 1
pabora
Hroro pabot 3a roa 6 5 Kommuecteo 11 /8%
11 kaace
Buibl KOHTpOIIS I nonyroaue I Hmoeo 3a 200
KOJINYECTBO | MOJIyrOoaue KOU4eCcmeo
KOJIMYECTBO
BCBY 1 1
KonTponbhas pabota 4 4 8
KonTponsHas padora 3a 1 1
1 n/r
HToroast KOHTpOIbHAs 1 1
pabota
Hroro pabor 3a rox 6 5 KommuectBol1/8 %




TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosinyecTBO 4acoB | DJIeKTPOHHbIE
Ne |HamMeHOBaHHe pa3/iesioB H (undposbie)
/11 | TeM MPorpaMmbl Beero KouTtposbHblie | 00pa3oBaTe/ibHbIE
padoThI pecypchbl

MHOX€eCTBO
JIEUCTBUTEIBHBIX qHuCcell. . i
MHOTro4JICHBI. 1+1(craproBas http'//sc;hOOI

1 p 24 collection.edu.ru/collec

allMOHAJIbHBIC YPaBHEHUS U JIMarHOCTHKA) S erTatan At

HEPABEHCTBA. CucrteMsbl
JIMHEWHBIX YPaBHEHUN
Oyukuun U rpaduKy. http://school-

2 |Crenennas  ¢yHkKmus  c¢| 12 1 collection.edu.ru/collec
LIEJIBIM ITOKa3aTesieM tion/matematika
Apudmernueckuii KOpeHb n- ]

i CTCIICHI http://school-
3 . | 15 1 collection.edu.ru/collec
PP tion/matematika
YpaBHEHUS U HEPABEHCTBA
[TokasatenpHas  (yHKLUS htp://school-
4 I y | 10 1 collection.edu.ru/collec
OKa3zaTeJbHbIC YpaBHEHUS rion/matematika
Jlorapudmuyeckas GyHKIUS. 14+1(kp 3a 1 http://school-

5 |Jlorapudpmuueckue 18 on fne) collection.edu.ru/collec
ypaBHEHHS e tion/matematika
Tpuronomerpudeckue http://school-

6 P P 22 1 collection.edu.ru/collec
BBIpAXXEHHUS M YPaBHCHUS tion/matematika
[MocenoBaTeIbHOCTH u http://school-

7 o ;‘CCHH 10 1 collection.edu.ru/collec

porp tion/matematika
HenpepriBubie byHKIIMHU http://school-
8 H 051311;0 s YHKIMHL | 90 1 collection.edu.ru/collec
p A tion/matematika
6 |Mosropenne, o06oGmenue, | ° 1 http://school-

collection.edu.ru/collec
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crucTeMaTu3anus 3HAaHUU

tion/matematika
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YACOB I10 ITPOT'PAMME

11 KJIACC

Ne KoanuyecTBo yacon JJIEKTPOHHBIE

n/- HaumeHnoBaHue pa3uesioB (undposbie)

; |H TeM IIporpaMmbl KOHTpOJIbHbIE o0pa3oBaTeJIbHbIE

Beero padoThI pecypenl
HCCJ’IGI[OB&HI/IG Q)YHKHI/II‘/’I C 22 httD://?ChOOl-
1 | nomommio nponssoHoi 1+1(BCBY) | collection.edu.ru/collec
tion/matematika
TlepBooGpasHast nog, http://school-
2 | ymrerpan 1 collection.edu.ru/collec
tion/matematika
I'paduku
TpI/IFOHO‘IJVICTpI/ILIeCKI/IX http://school-

3 | pyHKuwmid. 14 1 collection.edu.ru/collec
Tpuronomerpuyeckue tion/matematika
HCPABCHCTBA
WppanmonansHele, htto://school

R T4 1+1wpse! (o5 lectioniediuru/collee
JorapupmMuIECcKue nonyromie) _ acLr
HepaBeHCTBa tion/matematika

http://school-

5 |KoMmIuiekcHble yncia 10 1 collection.edu.ru/collec

tion/matematika
HaTypanbHble W LElble 10 http://§Ch00|'
6 |ypcna 1 c_olIectlon.edu_.ru/collec
tion/matematika
Cucrembl palMOHAIBHBIX, e Ene

7 |VPPALMOHAILHBIX 12 1 collection.edu.ru/collec

ITOKAa3aTCJIbHbBIX nu By -
tion/matematika
norapupMUIECKUX
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YPaBHEHHI

http://school-
8 |3amauu c mapameTpamu 16 1 collection.edu.ru/collec
tion/matematika

TosTopenue, o6oOmenne, | . http://school-
8 | cucremarusanus 3HAHMIT 1 collection.edu.ru/collec

tion/matematika

OBIIIEE KOJIMYECTBO

YACOB I10 ITPOT'PAMME 136 1

YUYEBHBIN KYPC «'EOMETPHSI»

HEJIN U3YYEHUA YYEBHOI'O KYPCA

['eomeTtpus siBnsieTcss OJHUM U3 0a30BBIX KYpCOB Ha YPOBHE CPETHEr0 OOIIETro
oOpa3oBaHus, TaKk Kak oOOecCleYrMBaeT BO3MOXKHOCTh U3YYEHUSI IUCIUILINH
€CTECTBEHHO- HAyYHON HANpaBIICHHOCTH M TMPEIMETOB TYMaHUTApHOIO IMKIIA.
[TockonbKy JIOTHYECKOE MBIIIIEHUE, (OPMHUPYEMOE MPU U3YUYEHUU 00YyYaroUUMUCS
MOHATUMHBIX OCHOB TEOMETPHUH, MpPHU J0KA3aTEIbCTBE TEOPEM M MOCTPOCHHUU
[EMOYKH JIOTHUECKUX YTBEPKICHUN MPU PEIICHUN TeOMETPUUECKUX 3a]1a4, YMEHUE
BBIJIBUTATh U OTIPOBEPTaThIMITIOTE3bI HETIOCPEICTBEHHO UCTIONB3YIOTCS MPU PEIICHUN
3a/1a4 €CTeCTBEHHO-HAYYHOT'OIIMKIIA, B YaCTHOCTH (PU3UYECKUX 3a/1ad.

[lens ocBoeHUs1 mporpaMMbl yueOHOTO Kypca «['eomerpusi» Ha yriyoa€HHOM
YPOBHE — Pa3BUTHE UHIUBUIYAIBHBIX CIIOCOOHOCTEW 00YUYaIOIIMXCS MPU U3YUYEHUU
r€OMETPUH, KaK COCTaBJSIIOIIEH MpeaMeTHou obnactu «Marematuka U
nHpopMaTHKa» yepe3 o0ecrieueHre BO3MOKHOCTH MPUOOPETEHUS M UCIIOJIH30BAHUS
0osee TIIyOOKMX r€OMETPUYECKUX 3HAHUN U IEUCTBHUM, CEM(PUUYHBIX T€OMETPHH,
U HEOOXOAMMBIX ISl YCIEIIHOTO Npo(heCcCUOHATBLHOr0 00pa30BaHus, CBI3aHHOTO C
UCITIOJIb30BAaHUEM MAaTEMATHKH.

[IpuopuTeTHBIMU 3aayaMi Kypca TeOMETpUU Ha YIIIyOJIEHHOM YpOBHE,
PACHIMPSIONIMMH ¥ YCUITUBAIOIIUMHU Kypc 0a30BOTO YPOBHS, SBIISTFOTCS:

pacIIMpeHne MPEACTABICHHUS O TEOMETPUU KaK YacTh MUPOBOU KYJILTYpHI H
dbopMHUpOBaHNE OCO3HAHUS B3aMMOCBSI3H T€OMETPHUH C OKPYKAIOIIIIM MUPOM;

dbopMupoBaHrE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak o
BOKHCUIITUX MAaTeMAaTHYCCKUX MOJIEIIAX, ITO3BOJISIONINX OIKUCHIBATH M HM3y4YaTh
pa3HbIC SIBJICHUS OKPYXKAIOIIETro MUpa, 3HaHUE MOHATUHHOIO anmapara mo pasjaeiny
«CtepeoMeTpus» yueOHOTO Kypca TeOMETPHH;

dbopmupoBaHue yMEHUS BIIAJICTh OCHOBHBIMH MOHATUSIMU 0
MIPOCTPAHCTBEHHBIX (PUTYypax
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bopMyll U  yMEHHME UX IPUMEHSTb, YMEHUS JIOKa3bIBaTh TEOPEMbI U HAXOJIUTh
HECTaHJIapTHBIE CIIOCOOBI pELICHUS 3a/1a4;

(dopMupoBaHrE YMEHHS PAaclO3HAaBAaTh HA YEPTEKax, MOJEISIX U B peaJbHOM
MHUpE MHOTOIDAHHUKM U TeJla BpalICHUsA, KOHCTPYUPOBATb I'€OMETPUYECKUE
MOJEH;

(opMupOBaHHE MOHMMAHHUS BO3MOYKHOCTH AKCHOMATHYECKOI'O IOCTPOECHMS
MaTeMaTUYECKUX TEOPUH, (bopmHpoBaHue ITOHUMAaHHUS ponn
AKCUOMAaTUKH NPH NPOBEICHUH PACCYKICHNUM;

(opMupOBaHHE YMEHHS BIAJE€Th METOJAMHU JI0KA3aTEIbCTB M aJITOPUTMOB
pelIeHnsl, YMEHUS UX IPUMEHSTH, IPOBOAUTH JI0KA3aTEIIbHBIE PACCYKICHUSA B XO/IE
pELIEHUs CTEPEOMETPUUECKUX 3a1ad U 3a1a4 C IPAKTUUYECKUM COJEpPKAHUEM,

dbopMHpOBaHUE TPEACTABICHUS O  HEOOXOJAMMOCTH  JIOKA3aTelbCTB  TPH
000CHOBaHUHU MATEMAaTUYECKUX YTBEPKICHUN U POJIM aKCHOMATUKH B MPOBEIACHUU
JEAYKTUBHBIX PACCYKICHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAHHWE WHTEIUICKTYAIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEM 00yJaronIMXcsi, MO3HABATEIHLHOM aKTUBHOCTH, HCCIEIOBATEIBCKUX
YMEHUH, KpUTUIHOCTH MBIIIUICHUS, UHTEpPECa K U3YUCHUIO TECOMETPHUH;

dbopmupoBanrue (GYHKIIMOHATHHOM TPAMOTHOCTH, DPEJICBAHTHOW T'€OMETPHUMU:
YMEHUSI pPACIIO3HABATh TMPOSBICHUS TCOMETPUUYECKUX TOHSATUN, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HCHHBIX CHUTyallUsIX W TPH H3YYCHUHU
JIPYTUX  y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
MOJICIUPOBAHUSL PEATBHBIX CHUTYallMi, WCCIECNOBAHNUS TIOCTPOCHHBIX MOJICIIEH,
WHTEPIPETAIUN TTOTYYECHHBIX PE3YIbTATOB.

OCHOBHBIMU coJiep KaTeIIbHBIMU JTUHUSMUA ydgeOHOTO  Kypca
«T'eometpusi» B 10-11 «kmaccax sBiswoTcsi:  «[IpsiMble W TIJIOCKOCTH B
MIPOCTPAHCTBEY,

«MHuororpannukn», «Tema  BpameHus», «BeKkTopel M KOOpIMHATHl B
IIPOCTPAHCTBEY,

«/IBMKEHUS B TPOCTPAHCTBEY.

ChopmymupoBannoe B DPI'OC COO TtpeboBaHUE «yMETh ONEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIX T€OMETPUH Ha YyriyOn€éHHOM ypoBHE oOyuenus B 10-11
KJlaccaX, OTHOCHTCSI KO BCEM COJepXaTelIbHbIM JIMHUSAM Yy4eOHOro Kypca, a
dbopMUpOBaHHE  JIOTMYECKMX yMEHHMH  pacmpenensercai He  TOJbKO [0
coJiep KaTesIbHbIM JIMHUSM, HO U 10 rojgaM oOydenus. Coaepxkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TPEIMETHBIM pe3yibTaTaM ocBoeHuss DenepanbHON paboueit
IpOrpaMMBbl, pacnpelea€HHbIM 10 rojaM OOy4eHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHUUIIHUAIBLHBIM BOIPOCaM 00ydJaroluecs
oOpamanuch  HEOJHOKPATHO. OTO  TO3BOJISIET  OPraHM30BaTh  OBJAJICHUE
reOMETPUYECKUMH MOHATUSAMH M HABBIKAMM TOCJIEJOBATENBHO U MOCTYNATENBHO, C
COOJIIOJIEHUEM MPUHIUIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO



CUCTEMY T€OMETPUYECKUX MPEACTABICHUI O0Yy4alOUINXCs, PACIIUPSS U YIayOssis
e€, 00pa3ys MPOYHbIE MHOXECTBECHHBIE CBSI3H.

[lepexon Kk U3y4EeHUIO TEOMETPHUH Ha YTITyOJIEHHOM YPOBHE MO3BOJISCT:

co3matb  ycrnoBus s auddepeHmmanum  00ydeHUs,  TOCTPOSHUS
UHIMBUIYAIbHBIX 00pa30BaTENbHBIX  IpOrpamMM,  00ecleuuTh  yriayOnEHHOE
U3y4E€HHE TEOMETPHUHKAK COCTABIISIONIEH yueOHOro npeamera «MareMaTukay;

MOJITOTOBUTh OOYYAIOMIMXCS K TMPOJODKCHUIO H3YYCHHUS MAaTeMaTHKH C
yaéToM BbIOOpa Oyaymiedt — mpodeccuu, — oOecmedmBasi  MPEEMCTBEHHOCTH
MEXIy OOIUMH TPOQeCcCHOHATEHBIM 00pa30BaHUEM.
COJAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsiMble U IIVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TIOHATHS ~ CTEPEOMETpHUH.  1Ouka, mpsMas,  IJIOCKOCTb,
npoctpancTBo. lloHATHE 00 akCMOMAaTHUYECKOM MIOCTPOECHUU CTEPEOMETPHUU:
aAKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHOEe pacnosiokeHHE IPSAMBIX B IPOCTPAHCTBE: IEPECEKAIOLIUECH,
[apajulesIbHble U CKpellMBarolmuecss npsMmble. [Ipu3Haku CKpelmBaromuXcs
npsaMbIX. IlapamienbHOCTP NpAMBIX M INIOCKOCTEW B IIPOCTPAHCTBE:
MapajulelIbHble  MpPsMbIE B IPOCTPAHCTBE, NAPALICIBHOCTh TPEX MPSAMBIX,
[IapajuIeIbBHOCTh  MPSAMOM M IIOCKOCTH. IlapamienbHoe M LEHTpalIbHOE
MPOEKTUpOBaHUE, H300paxeHue ¢uryp. OCHOBHbIE CBOWCTBA MapajljIeIbHOIO
npoekTupoBanus. M3o0paxkenne ¢uryp B mapamieabHON MPOEKIUU.  YTIBI  C
COHAIIPaBIECHHBIMA  CTOPOHAMH, YIOJ  MEXAYy  IPAMBIMHU B IIPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MapajyIebHbIE NIOCKOCTH, CBOMCTBA MAPAIIIEIbHBIX
wiockocteid. [IpocTeiimme nmpocTpaHCTBEHHBbIE (PUTYPHI HA TUIOCKOCTH: TETpasdp,
napasulieNIenunes], HOCTPOCHUE CEUEHUM.

[leprieHAUKYISPHOCTE  IPSIMOM U IIJIOCKOCTH: MIEPIICHINKYJISIPHBIC
IpsAMBIE B NPOCTPAHCTBE, IMPSAMBIE IApAJUICIbHBIE W IEPIEHAUKYJAPHBIE K
IJIOCKOCTH, NPU3HAK NEPHEHAUKYISAPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O
OpsIMOMl  NMEPHEHAMKYJAPHONM  IUIOCKOCTH. OpTOroOHalIbHOE IPOEKTUPOBAHHUE.
[leprieHIUKYJISIp ¥ HAKJIIOHHBIE: PACCTOSHUE OT TOYKM 10 IIOCKOCTH, PACCTOSTHUE
OT MPSAMOM JI0 TIIOCKOCTH, MPOEKLHUs (PUTYPBI HA MIIOCKOCTh. [lepneHanKyIapHOCTh
IJIOCKOCTEN: TMPHU3HAK MEPIEHAUKYJISIPHOCTH ABYX IUIOCKOCTEW. Teopema o Tpéx
MEPIICHIUKYIISPAX.

Yriel B MPOCTPAHCTBE: YroJl MEXAY MNPSIMOM M IIOCKOCTBIO, JABYT'PAHHBIN
YIOJI, JIMHENHBIA YIroJl IBYTPAHHOTO yriia. TpEXTpaHHBIM U MHOTOIPAHHBIE YTJIBL.
CBOICTBA TVIOCKUX YIVIOB MHOTOTPAHHOTO yrila. CBOMCTBA MIIOCKUX U JABYTPAHHBIX
YIJIOB TPEXIPaHHOTO yrua. TeopeMbl KOCMHYCOB M CHHYCOB I TPEXIPAHHOIO
yTJIa.

MHororpaHHuKH



Buael MHOrOrpaHHukoB, pa3BEpPTKa MHororpaHHuka. [Ipusma: N-yrosbHas
npu3Ma, IpsiMasi 1 HaKJIOHHAsi MPU3Mbl, OOKOBAsl U MOJHAsI MOBEPXHOCTh MPHU3MBI.
[Tapannenenunen, TpSAMOYTOJIBHBIN MapauIeenuIe] U ero cpoiictea. Kparyanmme
IIyTH Ha TOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa. I[IpocTpaHcTBeHHas
teopema [ludaropa. Ilupamuga: n-yronbHas nupamuja, NpaBUiIbHAs U yceUEHHAs
nupamuael. CBoiicTBa péOep u  OOKOBBIX TpaHEeWd MPABHIBHON MHpaMUIBL.
[IpaBriibHbIE MHOTOTPAaHHUKHU: TpPaBUIbHASA MpHU3Ma W NpaBUJIbHAS NUpPaMHUJA,
IpaBUJIbHAS TPEYroJibHAs MUPaMUJA U IPABUWIBHBIA TE€Tpa’ap, KyO. [IpeacraBienue
O MPaBUJIbHBIX MHOTOIPAHHUKAX: OKTa’Ap, JOAECKASIP U UKOCASIP.

Bbluncienre 3j1€eMEeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriael. Ilnomans
OOKOBOIl TOBEPXHOCTH U TIOJHOW NOBEPXHOCTH MPSMON MPU3MBI, ILJIOLIAAb
OCHOBAaHMIi, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MpsiMoil pu3Mel. [lmomans 00koBOM
IIOBEPXHOCTU W TNOBEPXHOCTH IPABUIBHOM MHpaMUIbl, TEOpEMa O ILIOMIAIN
YCEUEHHOM ITUPAMULBI.

CummeTpus B NOPOCTPAHCTBE.  ODJIEMEHTbl  CHUMMETPUU  MPABUIIBHBIX
MHOTOIpaHHUKOB. CHMMETpHUss B  NIPaBWIBHOM  MHOTOIPDAaHHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPHUS MPABWIBHBIX MPU3M, CUMMETpPUS MPABHIBHOU
MUpaMUJIbI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOM BEKTOp, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIE, COHANPABJICHHBIE U  IPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPBbI. PABEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMHU: CIIOKEHUE
U BBIYMTAHHUE BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucao. CBOWCTBa CIIOKEHUSI BEKTOpOB. CBOMCTBA YMHOKEHHSI BEKTOpPA HA YHUCIIO.
IloHaTe KoOMILIaHApHBIE BEKTOpBI. [IpW3HAaK KOMILIAHAPHOCTHU TPEX BEKTOPOB.
[IpaBwiio mapamnenenumnena. TeopemMa O pPa3IoKEHUHM BEKTOpa II0 TPEM
HEKOMIUIaHAapHBIM BeKTOpaMm. [IpsimoyronpHascucreMa KOOpAUHAT B IIPOCTPAHCTBE.
KoopnuHatel Bektopa. CBsi3b MEXIy KOOpAMHATAMU BEKTOpPA U KOOpPAMHATAMH
TOYEK. YTOJI MEKIy BeKTopamu. CKasIpHOE NPOU3BEIECHUE BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[loHsiTHA: UMAWMHAPUYECKAs TOBEPXHOCTh, KOHUYECKas IMOBEPXHOCTD,
chepuueckas IMOBEPXHOCTb, OOpa3yrolue MoBepxHocTed. Tena BpallleHUA:
LUJIMHIP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. Bzanmuoe pacronoxenue chepbl
U TUIOCKOCTH, KacaTelibHas IJIOCKOCTh K cdepe. M300pakeHne Ten BpauieHus Ha
miockocTu. PazsépTranmiubaapa u konyca. CummeTpust cepsl U mapa.

O6beéM. OcHoBHbIE cBoiicTBa 00bEMOB Ten. Teopema 00 00BEME
OpsIMOYTOJIBHOTO Tapajuienenunena u ciueactBuss u3 He€. OObEM mpaMol U



HAKJIOHHOW TMPHU3MBI, IMWIMHIPA, MUpaMUbl 1 KoHyca. O0BEM mIapa M mapoBOTro
CerMEHTAa.

KomOunaiuu Ten BpallieHHs W MHOTOTpaHHMKOB. [Ipu3ma, BmucaHHas B
IUJIMHAP, ONMCaHHas oKoJio muuHApa. [lepecedenue chepsl u mapa ¢ mI0CKOCTHIO.
Kacanue mapau chepsl mimockoctbio. [IoHATHE MHOTOTpaHHUKA, OITUCAHHOTO OKOJIO
cdepsl, chepbl, BHUCAHHOW B MHOTOTPAHHUK WIIM TEJIO BPAICHUS.

[Tnomans MOBEPXHOCTH IWJIMHIPA, KOHYCA, IUIOmans chepsl U e€ dJacTen.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, TIUIOMIANEH TOBEPXHOCTEH
nono0HeIX uryp. IIpeodpazoBanue o100Ms, TOMOTETHSI. Pemenue
3aad  Ha  IUIOCKOCTHUC MCITOJIB30BAHUEM CTEPEOMETPUUECKUX METO/IOB.

[TocTpoeHue cedeHuii MHOTOTPAHHUKOB M TEJI BPAILCHUS: CEYEHUS IWJIUHAPA
(mapayuienbHO W MNEPHEHAUKYISIPHO OCH), CeYeHHs KoHyca (TapajuiesibHOe
OCHOBAHUIO Y MPOXOJAIIEE Yepe3 BEPIINHY), CEUEHHUS I1apa, METOJbI MOCTPOCHUS
CEUCHMI: METOJ CJIEI0B, METOJ BHYTPEHHETO MPOCKTUPOBAHUS, METOJI MEPEHOCA
CEKYIIIEH TTOCKOCTH.

BexkTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtops! B mpocTpancTBe. Onepanuu Haa BEKTOpaMHu. BEKTOpHOE yMHOKEHUE
BeKTOpOoB. (CBOMCTBA BEKTOPHOIO yMHOXEHHsA. lIpsmoyronpHas cucrema
KOOpAMHAT B pocTpaHcTBe. KoopauHaTe! BekTopa. Pa3inokeHne BekTopa 1o 6asucy.
KoopinHaTHO-BEKTOPHBIN METOJ IPH PELIEHUU T€OMETPUIECKUX 3a/1a4.

J{BUKeHUS B POCTPAHCTBE

JIBixkenus: mpoctpanctBa. OtoOpaxkeHus. [[BHXKEHUST UM PaBEHCTBO (UTYD.
OO6mue cBoiicTBa JABWXKEeHMM. Buabsl ABWXKEHUI: MapauiebHBIM TEepeHoc,
LEHTpaJbHasl CHUMMETpPHS, 3€pKaJIbHAs CHUMMETPHUS, MHOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus noaodus. Ilpsimas u cepa Diinepa.

INPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kiacca oOydaromuiicss HAy4uTCs:
CBOOOJTHO OTIEPUPOBATH OCHOBHBIMU MOHATHSIMU CTEPEOMETPUU TIPHU PEUICHUU
3aJ1a4y ¥ MPOBEJICHUY MaTEMaTHYECKUX PACCYKICHUM;

OPUMEHSTh AKCUOMBI  CTEPEOMETPUH CI€ACTBUS U3  HUX IIpHU
pELIEHUH FreOMETPUUECKUX 3a/1a4;
KJ1IacCU(PUITUPOBATH B3aMMHOE€ pAaCIOJIOKEHHE  MpsSMBIX B
IIPOCTPAHCTBE, IIIOCKOCTEN B MMPOCTPAHCTBE, MPSMBIX U INTIOCKOCTEHN B
POCTPAHCTRBE;

CBOOOHO ONEPHUPOBATh MOHATHSAMH, CBSI3aHHBIMU C yIJaMH B MPOCTPAHCTBE:
MEXTy MPSIMBIMU B TIPOCTPAHCTBE, MEXTY MIPSIMON U TUIOCKOCTBIO;

cBOOOIHO ONEPUPOBATH MOHATHIMH, CBI3aHHBIMU C MHOTOI'paHHUKAMU;

cBOOOHO pacro3HaBaTh OCHOBHBIE BHUJI MHOTOTPAHHHUKOB (TIpU3Ma,
nupamMuaa, IpsIMOYTOJIbHBIN Mapajienenumnen, Kyo);

KJIacCU(PUITMPOBATh MHOTOTPAHHUKHU, BEIOMPAs OCHOBAHUS JUTsI KITaCCU(UKAIIHH;



CBOOOJ/IHO OIEPHPOBATh MOHATHUSAMH, CBI3aHHBIMH C CEYCHHEM

MHOTOI'PaHHHKOB
IUTOCKOCTBIO;

BBITIOJIHATH TapaJlIe)IbHOE, IIEHTPAJILHOEC H OPTOrOHAIBHOE IPOCKTUPOBAHUE
(UrypHa IMI0CKOCTbh, BBIMIOIHATh U300pakeHHsI (PUTYp Ha TIOCKOCTH;

CTPOUTH CEUYCHHS MHOTOIPAaHHUKOB PpA3JIMYHBIMA METOJAMH, BBITIOJIHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PHCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BHUI
CBEpXY, COOKY, CHU3Y;

BBIYUCIIATH TUIOINAAM MOBEPXHOCTEH MHOTOTPaHHUKOB (NpU3Ma, MUPaMUja),
TCOMETPHUCCKHX TEJI C MPUMEHEHHEM (popMyT;

CBOOOJTHO OINEPHPOBATH TMOHATHSIMH: CHMMETPHS B IPOCTPAHCTBE, ICHTP,
OCBH TJIOCKOCTh CHMMETPHH, IICHTP, OCh M INIOCKOCTh CHMMETPHH (DUTYPBI;

CBOOOJIHO OIEPUPOBATh TOHATHUSAMH, COOTBETCTBYIOIIUMHU BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

BBITIOJTHATE JICHCTBUS HaJl BEKTOPAMH;

pemiath 3agadd  HAa J0Ka3aTeIbCTBO MAaTEMaTHYEeCKMX OTHOIICHUH U
HaXO0XJICHHE TCOMETPHUYECKUX BEJIIMYWH, TPUMEHSS W3BECTHBIE METOIBI IPHU
peIIeHNH MaTeMaTHYECKUX 3a/1a4 TIOBBIIIICHHOTO M BBICOKOTO YPOBHSI CJIOJKHOCTH;

NPUMEHATh  NPOCTEUIIME  NPOTPAMMHBIE  CPEICTBA UM DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI [IPU PELICHUU CTEPEOMETPUUECKUX 3a1aY;

U3BJICKATh, npeoOpa3oBLIBATH u VHTEPIPETUPOBATH
MH(pOpPMAIINIO O MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPe/ICTaBICHHYIO
Ha 4yepTexax U PUCYHKaX;

IIPUMEHSATH IOJYYEHHbIC 3HAHUSI HA NPAKTUKE: CPAaBHUBATh U aHAIIU3UPOBATH
peaJIbHBIE CUTYALIUU, IPUMEHATH U3YUYEHHBIE IIOHATHUS B IPOLIECCE IOUCKA PEIIEHUS
MaTeMaTu4ecku CHOPMYIUPOBAHHONW MPOOJIEMbI, MOJAEIUPOBATh PEATbHbBIC
CUTyallul Ha $A3bIKE TIE€OMETPUHU, HCCIEAOBAaTh MOCTPOCHHBIE MOJEIH C
UCITIOJIb30BAHUEM T'€OMETPUUYECKUX MOHATUN U TEOPEM, arrapara aiareopbl, pemaTh
ITPAKTUYECKUE 3a7a4U,CBSA3aHHbBIE C HAXOXKICHUEM T€OMETPUUECKUX BEJIMYMH;

UMETh TIPEJICTaBIICHUS 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPUM Kak
COCTaBHOM 4acTu (PyHIaMEHTa Pa3BUTHUS TEXHOJIOTHUM.

K xoniy 11 kiacca o0yuaromuiics HayqYuTcs:

CcBOOOIHO ONEPUPOBATH OHATUAMH, CBSI3aHHBIMHU C [IUJIMHAPUIECKOM,
KOHUYECKONHU c(hepruiyecKoi MOBEPXHOCTSAMU, OOBACHITH CIIOCOOBI MOTYYESHUS;

OIEpUPOBATH NOHIATHUSIMH, CBI3aHHBIMU C T€JIAMHU BPALLIEHUS: LUJIUHAPOM,
KOHYCOM,c(hepoit u mapowm;

pacno3HaBaTh Teja BpalieHus (IMIMHIP, KOHYC, cdepa U 1map) U oObACHIThH
CHOCOOBI MOJTYYESHHS T BPALLCHUS;

KJIacCCU(UIIUPOBATH B3aHMHOE PACIOJIOKEHUE CPephl U MITOCKOCTH;

BBIUMCIISTH BEJIMYMUHBI 3JIEMEHTOB MHOTOTPAHHUKOB U T€J BpallleHUs, 00bEMBI
U IUIOWAAM  T[OBEPXHOCTEU MHOTOI'PaHHHUKOB U Ten BpallCHMS,



TEOMETPUUYECKHUX TEJIC TPUMEHEHUEM (POpPMYIT;

CBOOOJIHO OINEpUPOBATh MOHSATUSIMU, CBSI3aHHBIMHU C KOMOWHAIMAMH Tell
BpAIIeHUsI U MHOTOTPAHHUKOB: MHOTOIPAHHUK, BIIMCAHHBIN B c(epy U ONMUCAHHBIN
0Ko0J10 cdepsl, chepa, BIUCaHHAS B MHOTOTPAaHHUK WJTH TEJIO BpallleHHUS;

BBIYKCIIATh COOTHOIICHHUS MEX]y IUIOMAIIMU MOBEPXHOCTEH M 00BbEMaMHU
IT0JTOOHBIX TEI;

U300pakaTh H3ydaeMmble (UTYpBI, BBIMOJHATH (BBIHOCHBIE) IUIOCKHE
YepTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYpP: BUJA CBEPXy, COOKY, CHHU3Y,
CTPOUTH CEYEHUS TEJ BPALICHNUS;

U3BJIEKATb, MHTEPIIPETUPOBATH u npeoOpa3oBbIBAThH
MH(OPMAIUIO O MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTYypaxX, MPeCTaBICHHYIO
Ha YyepTekax U pUCYHKaX;

CBOOOJTHO  ONEpPUPOBATH  IOHATUEM  BEKTOp B

IPOCTPAHCTBE; BBIMOJIHATH ONEPALIUK HAaJl BEKTOPAMU;

3a/1aBaTh IIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPMHAT;

peniaTth reOMETPUYECKHUE 3a/ladyd Ha BBIUMCICHHUE YIJIOB MEXIY MNPSIMBIMU U
IJIOCKOCTSMM, BBIYMCJICHUE PACCTOSHUM OT TOYKM  JO IUIOCKOCTH, B
1[EJIOM, HAa TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;

CBOOOJTHO  OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C JBHKCHUEM B
MIPOCTPAHCTBE, 3HATh CBOKMCTBA JIBUKECHHUII;

BBINIOJHATh M300pKEHUST MHOTOIPAHHUKOM M Te€JI BpalleHUs Mpu
napajuieIbHOM MEPEHOCE, LIEHTPAIBbHON CUMMETPUH, 3€pPKaIbHON CUMMETPHUH, MPU
MOBOPOTE BOKPYT MPSAMOM, MpeoOpa3oBaHus MOJ00US;

CTPOUTh CEUYEHHS MHOTOTPAaHHUKOB W TEJl BPAIICHUS: CEUCHHS UWIUHIpa
(mapamienbHO H  TEPHEHAMKYJISIPHO OCH), CEYeHHS KOHyca (mapaliielibHOe
OCHOBAHMIO UIIPOXO/IAIIEE Yepe3 BEPIINHY ), CEUEHUS 1I1apa;

UCIIOJb30BaTh METOABbl TOCTPOCHUS CEYEHUN: METOJ CIIEIOB, METOJ
BHYTPEHHETO MPOCKTUPOBAHMUSI, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;

JIOKa3bIBaTh TEOMETPUYECKUE YTBEPKICHHUS;

IPUMEHSTh T€OMETPUUECKUE (PaKThI JJIsl PEIICHUS] CTEPEOMETPUUECKUX 3a]1ad,
MPEANOJIaraloIuX HECKOJIbKO IIIaroB pEIIeHUs, €CJIU YCIOBUS TPUMEHEHHS
3a/TaHBIB SIBHOU M HESIBHOU (hopMme;

pemiath 3aJa4d  Ha JIOKa3aTeJIbCTBO MATEMATHYECKUX OTHOIICHUH U
HaxX0XXJICHUE TEOMETPUUECKUX BEITUYUH;

IPUMEHSITh TPOTPAMMHBIE CPEACTBA M DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI [IPU PEIICHUU CTEPEOMETPUUYECKUX 3a/aY;

MIPUMEHSThH MOJYYEHHbIC 3HAHUS HA MPAKTUKE: CPABHUBATh, AHAIU3UPOBATH U
OIICHUBATh pEAJIbHbIC CHUTyallud, MPUMEHITh W3YUYEHHbIE TIOHSATHS, TEOPEMBI,
CBOMCTBa B TIpOIlECCE IOMCKA PEHICHUS MaTeMaTH4YeCKh CGHOPMYITUPOBAHHON
poOJIEMBbI, MOJIETTUPOBATHh PEAJIbHBIEC CUTYAITUU Ha SI3bIKE TEOMETPHUH, UCCIIEI0BATh
MIOCTPOCHHBIE MOJICJIM C MCIOJIb30BAHHEM T'€OMETPUYECKUX TOHATUM M TEOpeMm,
ammapara aireOpbl, pemiaTth MPAaKTUYECKHE 3aJa4d, CBSI3aHHBIE C HAXOXKIECHUEM



F€OMETPUYECKUX BEJINYNH;
MMETh TNPEACTaBICHUS OO0 OCHOBHBIX OJTamax pa3BUTHUA TE€OMETPUU Kak
COCTaBHOM yacTu yHAaAMEHTA Pa3BUTHUS TEXHOJIOTHUH.

Oco0eHHOCTH OLIEHKH 110 y4eOHOMY Kypcy «I'eomeTpusp)

OneHka NpeIMETHBIX Pe3yJIbTaTOB OCYILECTBISIETCS B XOZE INPOLEAYp TEKYILEro,
TEMaTU4YECKOr0, TPOMEKYTOUHOTO U HTOTOBOTO KOHTPOJIS.

OcoOeHHOCTH OLIEHKH M0 ydyeOHoMy npeamery «l'eomerpus» NpeacTaBicHbl B
NPUIOKEHUN K 00pa30BaTEIbHOM IPOrpaMMe CPETHETO 0OIIEro 0Opa30BaHMUs.

I'paduk KOHTPOJILHBIX MEPONIPUATHIA:

10 xace
Bupl koHTpOJIS I monyronue | 11 Hmoeo 3a 200
KOJIMYECTBO | MIOJYTOJIUE | KOIUUECMBO
KOJIMYECTBO
Kontponsnas 2 3 5
pabora
Hroropas 1 1
KOHTPOJIbHAS
pabota
Hroro pabot 3a roj 2 4 KomuuectBo 6 / 6 %
11 kacc
Buael koHTpOIIS I nonyronue | Il monyronue | Umoeo 3a 200
KOJINYECTBO KOJIMYCCTBO | KOAUUECTNBO
KonTponsHas pabora 3 3 6
NroroBas KOHTpOJIbHAs 1 1
pabota
Htoro pabot 3a rox 3 4 KomaecTBo 717 %

TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
KounuyecTBo yacos DJIEKTPOHHBIE
Ne ' HaummeHoBaHmMe pa3esioB (ungposbie)
KonTpoJbHbIe
/| | TeM NPOorpaMMbl Bcero e oOpa3oBareib
paboTel Hbl€E pecypchbl
1 BBezieHne B CTEPEOMETPUIO 23 1 http://school-
a p P collection.edu.r
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B3aumHoe  pacnonoxeHue
MPSIMBIX B IPOCTPAHCTBE

http://school-
collection.edu.r

u/collection/mat
ematika

HapaHJICHBHOCTB IIpAMBIX H
IIOCKOCTEH B IMPOCTPAHCTBC

http://school-
collection.edu.r

u/collection/mat
ematika

[lepneHANKYISIPHOCTH
OpsIMBIX M IJIOCKOCTEH B
IPOCTPAHCTBE

25

http://school-
collection.edu.r
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ematika

YTbl U pacCTOSHUA

16
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u/collection/mat
ematika

MHororpaHHuKu
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BekTtops! B mpocTpaHcTBE

12
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IToBTOpeHue, oboOmICHNE U
cucTeMaTH3alus 3HaHUI

http://school-
collection.edu.r

u/collection/mat
ematika

OBIIEE KOJIMYECTBO YACOB
110 [TIPOI'PAMME

102

11 KITACC

Ne
n/n

HauMmeHoBaHue pa3aesioB
U TeM MPOorpaMMbl

KoandyecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

JJIEKTPOHHBIE
(uu¢possbie)
oOpa3oBareib
HbIE pecypchbl

AHaJIUTUYECKAasi TEOMETPUS

15

http://school-
collection.edu.r

u/collection/mat
ematika

[ToBTOpEHue, 06001IeHNE U
cucTeMaTH3alus 3HaHUI

15

http://school-
collection.edu.r
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OBLIEE KOJIMHECTBO YACOB

110 [TPOT'PAMME 102 !

YUEBHBIN KYPC «<BEPOITHOCTD U CTATUCTHKA»

HEJIN N3YUYEHUSA YYEBHOI'O KYPCA
VYuebnsiii Kypc «BeposiITHOCTD M CTaTUCTHKA» YTITyOJIEHHOTO YPOBHSI SBIISIETCS

MPOJIOJDKEHUEM W pPa3BUTHEM OJHOMMEHHOTO YYEOHOro Kypca YIIIyOJIEHHOTO
YpOBHS Ha YypOBHE cpeaHero ooOmero oOpa3oBaHus.  YUeOHBIH  Kypc
npenHa3HavYeH Il GOpMUPOBAHUS Yy OOYyYArONIUXCSl CTAaTUCTUYECKON KYJIbTYPHI U
MMOHUMAaHUS POJIM TEOPUM BEPOSTHOCTEH KaK MAaTeMAaTHUYECKOTO MHCTPYMEHTA IS
U3YYCHUS] CIIy4allHBIX COOBITHH, BEJIMYMH W TiporieccoB. [lpu u3yueHuu Kypca
oOoramarTcs MOpPEICTaBICHUS  OOydYalIIMXCsS O  METOoJax  MCCleJI0BaHus
W3MEHYMBOTO MHpA, pPa3BUBACTCS IMOHWMAaHHWE 3HAYMMOCTH W  OOIIHOCTH
MaTEMaTUYECKUX METOJOB TMO3HAHUA KaK HEOThEMJIEMOW YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOTO MUPOBO33PCHHUSI.

Copnepkanue y4eOHOTO Kypca HAmpaBlICHO Ha 3aKperUieHHE 3HAaHWMH,
MOJIYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHUsl, U
Ha pa3BUTHE NPEICTABICHUNA O CIy4alHBIX BEIMYMHAX W B3aUMOCBS3SIX MEKTY
HUMHU Ha BXKHBIX TIPUMEPAX, CIOXKETHI KOTOPHIX MOUYEPIHYTHI U3 OKPY>KAIOIIETO
mupa. B pesynprare y oOydarommxcs JOKHO cPOPMUPOBATHCS MPEICTABICHUE O
HanboJiee yMmOTPEOUTENBbHBIX U OOMUX MAaTEMATHUYECKUX MOJEINSX, MCIOIb3yEeMbIX
JUTSI ONTUCAHUSI AaHTPOIIOMETPUUECKUX U JeMOTpadUUeCKUX BEJIMUWH, MOTPEITHOCTEN
B pa3UYHbIC POJA U3MEPCHHSX, JUIUTEILHOCTH O€30TKAa3HOW PabOThI TEXHHUYECKUX
YCTPOWCTB, XapaKTEPUCTUK MACCOBBIX SIBIIEHUN U MPOIIECCOB B 00IIECTBE. YUeOHBIM
Kypc SIBISETCS 0a30H JUIsi OCBOCHHUS BEPOSTHOCTHO-CTATHUCTUYECKUX METOJOB,
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HEOOXOJIMMBIX CIEIHATNCTAM HE TOJbKO MHXEHEPHBIX CHEIUATbHOCTEN, HO TAKKE
COLIMAJIBHBIX M TCUXOJIOTHYECKUX, MOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHbIE HAYKU
B 3HAUUTEIIBHOW MeEpe HCMOJB3YIOT amnmnapar aHajiu3a OOJIbIIUX JIaHHBIX.
[leHTpanbHyl0 YacTh Y4e€OHOTO Kypca 3aHUMAeT OOCYXKIEHHE 3aKOHAa OOJIbLINX

gucel — (YHIAaMEHTAIBHOTO 3aKOHA IIPHPOJIBI, HWMEIOMETO MaTeMaTHYCCKYFO
dbopmanuzanmro.
B cooTBeTcTBMM ¢  yKa3aHHBIMH LEISIME B CTPYKType  y4eOHOTro
Kypca

«BepodATHOCTh M CTAaTUCTHMKA» Ha YINIYOJEHHOM YPOBHE BBIJIECJIECHB OCHOBHBIE
cofepkarenbHble JTUHUU: «CiydaiiHble coObITHS M BeposiTHOCTU» M «CiyuaiiHble
BEJIMYUHBI U 3aKOH OOJIBIIINX YHCET.

[ToMMMO OCHOBHBIX JIMHUH B Y4Y€OHBIH KypC BKJIFOUEHBI 3JIEMEHTHI TEOPUHU
rpagoB M TEOPUU MHOXKECTB, HEOOXOAMMBIE [UIsl IOJIHOLIEHHOIO OCBOEHUS
MaTepuaiga JAHHOTO Y4eOHOro Kypca M CMEXHBIX MaTeMaTHYeCKUX Y4eOHBIX
KypCOB.

Copepxxanne nuHuUM «CnydaiiHble COOBITUSL U BEPOSTHOCTH»  CIYXKHUT
OCHOBOW 1Ji1 (pOPMUPOBAHUSI MPEJACTABICHUN O paCHpeNesieHUd BEPOATHOCTEN
MEKly 3HAUYCHHUSAMU CIy4alHbIX BEJIIMYMH. BaKHYIO 4acTh B 3TOM CONEPKATEIBHOU
JUHUU 3aHUMAET U3yYEHHE I€OMETPUYECKOr0 U OMHOMHUAIBHOTO paclpeAesieHU U
3HAKOMCTBO C MX HENPEPHIBHBIMHA AHAJIOTAaMU — ITOKA3aTEIbHBIM W HOPMAaJIbHBIM
pacupeneICHUsAMH.

TeMbl, CBSI3aHHBIE C HENPEPHIBHBIMH  CIYYallHBIMU  BEJIWYMHAMH U
pacrpeneyeHusMH, AaKIEHTUPYIOT BHUMAaHWE OOy4YalolUXCsd Ha OINUCAHUM W
U3YYCHUHU CIyYalHBIX SIBIICHUN C TMOMOINBIO HEMPEphIBHBIX (PyHKIUNA. OCHOBHOE
BHUMAHME YAEISETCS NMOKA3aTEIbHOMY U HOPMAJIbHOMY PacIpEACICHUSIM.

B ydeOHOM Kypce mpenycMaTpUBAETCs O3HAKOMMTEJIbHOE H3YYEHHE CBS3H
MEXIy CIy4allHbIMA BEJIMYMHAMU W ONUCAHHE H3TOW CBSI3M C MOMOILBIO
Ko3(gduiieHTa KOppeasiuM W €ero BBIOOPOYHOrO aHajgora. ITH 3JIEMEHTHI
COJIEpKaHUS PA3BUBAIOT TEMY
«/luarpammbl  pacceMBaHHS», W3YYEHHYIO Ha YpOBHE OCHOBHOTO 0OIIEro
oOpa3oBaHMsl, U BO MHOIOM ONHUPAIOTCS HA CBEACHUS M3 KYpPCOB aireOpbl H

T€OMETPHUH.
Emé OJUH JIEMCHT COZIepKaHus, KOTOPBIN npeanaraeTcs Ha
O3HAKOMMUTEJIBHOM YPOBHE — TIOCJIEAOBATEIBHOCTh CIIYYalHBIX HE3aBHCUMBIX

COOBITUM, HACTYMAIOIIUX B €IUHUIYY BpeMeHH. O3HAKOMJIGHHE C paclpeeseHueM
BEPOSITHOCTE KOJMYECTBA TAKUX COOBITUM HOCUT pAa3BUBAIOIIMI XapakTep U
ABIISIETCS aKTyaJIbHbIM ISl OyAylmHuX aOUTYypHUEHTOB, ITOCTYNAIOIINX Ha
yueOHbIe CIIEIMAIBHOCTH, CBSA3aHHBIE C OOILECTBEHHBIMU HAayKaMmH,
IICUXOJIOTUEN U YIIPABICHUEM.



COJIEP)KAHUE
YYEBHOI'O KYPCA
10 KJIACC

['pad, cBs3ublit rpad, nytu B rpade: mukisl U nenu. CreneHb (BaJeHTHOCTD)
BepiuHbL. ['padrl Ha IocKocTH. JlepeBss.

Crny4aliHble 3KCIEPUMEHTHI (OMBITBI) U CIy4YalHbIE COOBITHSA. DJIEMEHTAPHBIE
coObITUst (KMcX0nbl). BeposTHOCTH CitydallHOTO COOBITHA. BIM30CTh 4YacTOTHl U
BEPOATHOCTU cOOBbITUH. CllydaliHbIE€ ONBITHl C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU
COOBITHSIMHU.

Omneparnu Hax COOBITUSMU: TIEpeceYCHUE, 00bETUHEHHE, TTPOTUBOIIOIOKHEIC
coObITHs. J{narpammel Diinepa. @opmMyrna cI0KEHUST BEPOSITHOCTEH.

VYcil0BHass BEPOSITHOCTb. YMHOXKEHUE BEPOSITHOCTEW. JlepeBo ciaydallHOro
skcriepumenTa. @opmynna nonHou BeposTHOocTH. Dopmyna baiieca. HezaBucumele
COOBITHS.

bunapHbIil ciy4ailHbIi ONBIT (MCTIBITAHUE), YCIIeX W Heynada. HesaBucumbie
rucnbiTanus. Cepusi HE3aBUCUMBIX MCIIBITAHUM 10 MEPBOTO ycmexa. [lepectaHoBKY u
dakropuan. Yucno coueranuii. Tpeyronbuuk [lackans. @opmyna 6unoma HeroToHa.

Cepust He3aBUCUMBIX UcnibITanui beprymu. CinydaiiHbiii BEIOOP U3 KOHEUHOMN
COBOKYITHOCTH.

CnyuvaitHass ~ BesmunHA.  Pacmpenenenwe  BepostHOCcTed.  Jlmarpamma
pacnpeaenenus. Onepanuu HaJ CIyYallHBIMH BEJIWYMHAMU. bHHapHas ciiydaniHas
BennunHa. [Ipumepsl  pacnpeneneHuii, B TOM YHUCJIE TE€OMETPUYECKOE U
OMHOMMAJIBHOE.

11 KUIIACC

CoBMeCTHOE pacIpele/iecHue JBYyX CIy4YallHbIX BenWuYuMH. He3aBucumelie
CIIyYailHBICBEJINYMHBI.

MaremaTudyeckoe OXHAaHUE CIydyallHOW BENWYMHBI  (pacmpeicsicHus).
[Ipumepsl NpPUMEHEHHS MAaTEMaTUYECKOrO OXUJaHUs (CTpaxoBaHUE, JOTepes).
MareMatruyeckoe OXXKHJIaHWE€ OWHAPHOW CIy4ailHOW BEJIMYMHBI. MaTemMaTH4ecKoe
OXHMJaHUE  CyYMMBI  CJIyYalHBIX  BEJIMYMH. MaTeMaTuueckoe  OXKUJaHUE
T€OMETPUYECKOTO M OMHOMHUATBHOTOPACTIPEICTICHHI.

Jucriepcuss W CTaHOApPTHOE  OTKIIOHEHWE  CIy4YahHOM  BEJIMYMHBI
(pacnpenenenus). Jlucnepcusi OMHApHON ClydailHOW BenW4YuHBI. MaTeMmatudeckoe
0’KHMJIaHUE MPOU3BEJICHUS U JUCIIEPCUS] CYMMbl HE3aBUCHUMBIX CIIyYalHbBIX BEJIMYHH.
Jlucriepcusi W CTaHJAPTHOE OTKJIOHEHHWE OWHOMHAIIBHOTO  pacHpeIesICHHUS.
Jlucniepcus ¥ CTaHAAPTHOE OTKIIOHEHHE T€OMETPUUYECKOTO pacipeaeieHusl.

HepaBenctBo YeOwiméBa. Teopema UeOwnméBa. Teopema bepnymiu. 3akoH
Oonpmux  yucena.  BeiOopouHbIi  MeTon — uWcciedoBaHui.  Bwribopounbie
xapaktepucTuku. OIeHUBAaHUE BEPOATHOCTH COOBITHS MO BBIOOPOYHBIM JTAHHBIM.
[IpoBepka NpoCTEUIINX TUIIOTE3 C MOMOIIBIO U3YYEHHBIX PACTIPEICICHUM.



HenpeppiBHble ciyyaliHble BenuuuHbl. lIpumeppl. @PyHKOMSA IUIOTHOCTH
BEPOSITHOCTH paclpenencHus. PaBHOMEpHOE pacipenesieHne M €ro CBOMCTBA.
3ajayu, NpUBOIALIME K MOKA3aTEIbHOMY PacHpeeieHHI0. 3a1auu, MPUBOASIINE K
HOPMAJIbHOMY pacrpeaesieHn0. OyHKIHs IIOTHOCTU BEPOATHOCTH IOKA3aTEIbHOTO
pacnpezienenus, GyHKIHs MIOTHOCTH BEPOATHOCTH HOPMAIBHOTO PaCIpeleICHHUS.
O yHKIHUS TIOTHOCTUH CBOMCTBA HOPMAJIBHOTO PACTIPEACIEHUS.

[TocnenoBarenbHOCTh  OAMHOYHBIX  HE3aBUCHUMBIX  COOBITHH.  3ajnauw,
pUBOIAIIKEK pacupenenenuto [lyaccona.

KoBapnauuss aByx  caywailHeix  BenuuuH. Kosdduuuent nuHenHON
koppemsiiuu.  CoBMecTHble  HAOMIOACHWS  JABYX  BENWYMH.  BBIOOpOYHBII
KO3(pGUIUEHT Koppensauuu. Pasnuuue Mexay JTMHEWHOH CBSI3bI0 M NPUYMHHO-
CJIIEACTBEHHOH CB:A3bI0. JIMHENHAas perpeccusi, METOJ HAaUMEHBIINX KBAIPATOB.

HHPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiracca oOyJarontuiicss HAy9IUTCS:

CBOOOJHO OMNEPHUPOBATh MOHATHUSIMH: rpad, MIOCKUU rpad, CBSI3HBIA rpad,
OyTh B rpade, Lemb, IUKI, JIEPEBO, CTENEHb BEPIIMHBI, JIEPEBO CIIy4aillHOTrO
AKCIIEPUMEHTA;

CBOOO/IHO ONEpUPOBATH MOHATUSAMU: CIy4yallHBIA 3KCIEPUMEHT (OIBIT),
CilydailHOe COOBITHE, AJIIEMEHTapHOE CilydailHOe COObITHE (JIEMEHTAPHBIM HMCXOJ)
CIIy4ailHOr0  ONbITa, HAXOAUTh BEPOSITHOCTH  COOBITUH B  ONbITaX C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSMU;

HaxOJUTh W (OPMYJIHUPOBATH COOBITHS: MEPECCUCHUE, OOBCAMHEHHE JTaHHBIX
COOBITHH, COOBITHE, MPOTHUBOIOJOXKHOE JAHHOMY, HCIIONb30BaTh JUArpaMMbl
DOlinepa, KOOPJMHATHYIO NPSIMYIO Ul PELIEHUs 3a/]ay, MOJIb30BaThcs (HOpMyIIon
CJIOYKEHUSI BEPOSITHOCTEH JIJIsl BEPOSITHOCTEN IBYX U TPEX CIyYalHbIX COOBITUH;

ONEPUPOBATH NMOHATHUAMU: YCIOBHAsA BEPOATHOCTb, YMHOKEHUE BEPOSATHOCTEH,
HE3aBUCUMBIE COOBITHS, JEPEBO CIYYAMHOIO SKCIEPUMEHTA, HAXOUTh BEPOSTHOCTH
COOBITUH C TIOMOILIBIO TpaBUJa YMHOXKEHUS, JiepeBa CIy4yalHOro OIBITa,
UCIOJIb30BaTh (POpMyIly MOJHOW BeposiTHOCTH, Gopmyny balieca mpu pemieHun
3aja4, OMNpenesTh HE3aBHUCHUMOCTh COOBITUH MO ¢opMysie W IO OpraHu3alHu
CJIy4alHOI'0 DKCIIEPUMEHTA;

OPUMEHATh HW3Y4YEHHbIE KOMOWHATOpPHBIE (POPMYINBI JUISl MEePEUUCTICHUS
AJIEMEHTOB MHOKECTB, 3JIEMEHTAPHBIX COOBITUN CITYyYallHOTO OMbITa, PELICHHS 3a/1a4
10 TEOPUU BEPOSATHOCTEM;

CBOOOJHO  OMEpUpOBaTh MOHATUSMHU:  OWHAPHBIM  CIy4allHBIA  OMBIT
(ucnpiTaHue), ycnex M Heynaya, HE3aBUCUMbBIE HWCIBITAHUS, CEpHsl HCHBITAHUM,
HaXOJUTh BEPOSTHOCTH COOBITHI: B CEPUM HCIBITAHUM [0 MEPBOrO ycrexa, B
CepUM HCTBITaHUN bepHysIn, B ONbITE, CBA3aHHOM CO CIIy4alHbIM BBIOOPOM U3



KOHEYHOU COBOKYITHOCTH;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: Ciy4yailHas BeTUYHMHA, paclpeiesieHue
BEPOATHOCTEW, JAuarpaMma pacrnpejesicHus, OWHapHas ciay4yailHas BeJIMYHHA,
reoMeTpuYecKoe, OMHOMHUAIILHOE pacIipe/iesieHUe.

K konity 11 kiracca oOy4aromuiicss HAyduTCs:

ONEPUPOBATH TOHSATUAMHU: COBMECTHOE PACIPEICICHUE JIBYX CIy4YalHbIX
BEJIMYMH,HCII0JIb30BaTh TAOJIMIly COBMECTHOTO paclpeeieHus ABYX CIy4alHbIX
BEJIMYMH [ BBIACJIECHUS PACHPEICIICHUS KaXJOM BEJIWYUHBI, OIPEICICHUS
HE3aBUCHUMOCTH CIy4YallHbIX BEJIUYNH;

CBOOOJIHO OIEpUPOBATH MOHATHEM MATEMAaTHUYECKOTO OXXWJAHUS CIIy4yalHOU
BEJIMUUHBI (pacnpeiesieHus1), TPUMEHITh CBOMCTBA MAaTEMAaTHUYECKOIO OXKWJAaHUS
IIpU PEIICHUHM 3aJlay, BBIYHCIIATH MaTeMaTHYECKOe OKHIaHWEe OWHOMHUAIBHOTO H
F€OMETPUYECKOTO PACTIPEACTICHHUI;

CBOOOJIHO OIEPUPOBATH MOHSITUSMU: AUCIEPCHUS, CTAHJIAPTHOE OTKIOHEHUE
CIyYalHOM BEJIIMYMHBI, MPUMEHATH CBOWCTBA JHCIIEPCUU CIyYaWHOW BEJIWYUHBI
(pacopenenenusi) TpU PEIICHUW 3a7ad, BBIUUCIATH JUCIEPCUI0O M CTaHJAPTHOE
OTKJIOHEHHE T€OMETPHUICCKOT0 U OMHOMHAIIBHOTO PacIpe/IeIICHHII;

BBIYUCIISITh BHIOOPOUYHBIE XapaKTEPUCTUKU O JAaHHOW BHIOOPKE U OILICHUBATH
XapaKTepUCTUKHA TEHEpPaJbHOM  COBOKYMHOCTHM JaHHBIX IO  BBIOOPOYHBIM
xapakTtepucTukaM. OIICHUBATh BEPOSTHOCTH COOBITHH M TIPOBEPATH IMPOCTEHIITNE
CTaTUCTUYECKUE TUITIOTE3BI, MTOJB3YSICh U3YUYEHHBIMU PACTIPEACICHUSIMU.

Oco0eHHOCTH OlIEHKHU 10 YUeOHOMY Kypcy «BeposiTHOCTb U CTATHCTHKA)

OrneHka MpeAMETHBIX Pe3yJbTaTOB OCYIIECTBISIETCS B XOZE MPOLEAYp TEKYILEro,
TEMaTUYECKOTO, POMEKYTOUYHOTO U HTOTOBOTO KOHTPOJISI.

OCOOEHHOCTH OIIEHKH M0 Yy4eOHOMY HpeaMeTy «BeposiTHOCTL M CTATHCTHKA»
MPEICTaBICHbl B MPUIOKEHUH K OOpa30BaTENbHOM MpOrpaMMe CpEeIHEro OOILero
o0OpazoBaHUs

I'pa¢guk KOHTPOJIBLHBIX MEPONPUSTHIA:

10 k1ace
Buabl koHTpOJISI [ monyroaue | Il Hmoeo 3a 200
KOJIMYECTBO | MOJYTOJIUE | KOIUUEeCmBO
KOJIMYECTBO
[TpakTuueckas 1 1 2
pabora
Urorosas 1 1
KOHTPOJIbHAS
pabora
Hroro pabor3arox | 1 2 KomuuectBo 3/ 9 %




11 knacce

Bupl koHTpOIIS I monyronue | 11 Hmoeo 3a 200
KOJIMYECTBO | MOJYTOJIUE | KOIUUEeCmBO
KOJIMYECTBO
[IpakTnueckas 1 1 2
paborta
Urorosas 1 1
KOHTPOJIbHAS
paborta
Wroro pabor 3arox | 1 2 KomuuectBo 3/ 9% %

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonunuecTBO yacos 3JIGKTpOHHI>Ie

Haumenosanue

Ne Kontpo | Ilpaktmu | (uudposbic)
pasmeIoB ©  TEM

n/m S Bcero = abHBIE ecKue o0pa3oBaTeIbHbBIC

paboThl | pabOTHI pecypcebl
DIIeMEHTBI TEOPUH http://school-
1 rpados 3 collection.edu.ru/coll
p ection/matematika

Cinyyalinbie
OIBITHI
o aﬁ’Hme http://school-

2 yd 3 collection.edu.ru/coll
COOBITHS U ection/matematika
BEPOSITHOCTH
COOBITUI
Oneparuu Haj
MHOXECTBAMH U
COOBITHUSIMHU.

Cnoxenue u
MHOKEHITE http://school-

3 y . 5 collection.edu.ru/coll
BEPOATHOCTCH. ection/matematika
YcnosHasg
BEPOSITHOCTb.

HezaBucumelie
COOBITHUA
IeMEHTEI httg://§chool-
4 KOMOHHATODIKI 4 collection.edu.ru/coll
p ection/matematika
Cepun http://school-

S HOCJIe0BATEIbHBI 5 1 collection.edu.ru/coll

X MUCIBITAHMIA. ection/matematika
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YYEBHO-METO/JMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

Anrebpa W Havajga MaTemaThdeckoro anammsa. AmumoB IHI.A. u gp. (10-11)
(bazoBriit/ Yrnyonéunsiii) Junaktuaeckue matepuanst /Illabynun M. U., Tkauera M.
B., ®enoposa H. E.

I'eomerpus. Aranacsa JI.C. u ap. (10-11) (ba3zoBsiit/ Yrnyonéunsiid) Junakruueckue
matepuansl / 3uB B.I'.

I'eomerpusa. Aranmacsa JI.C. U ap. (10-11) (bazossrit/Yrmyonéunsiii) COOpHUK
CaMOCTOSTENbHBIX U KOHTPOJIbHBIX padoT/ Nuenckas M. A.

BepositHocts u cratuctuka, 10-11 kmaccel. I[locobue mns yuurens/bpoackuit N.JI.,
Memaskuna O.C.

METOAUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

Anrebpa W Havana maremaTmuyeckoro anaiam3a. AmumoB IIILA. u gp. (10-11)
(bazoBbrit/Yrinyonéunsiit) Junaktuueckue marepuansl /[11adynun M. U., Tkauera M.
B., ®enoposa H. E.

I'eometrpusi. Aranacsia JI.C. u np. (10-11) (ba3oBbiit/Yrayonéunsii) J(unaktuueckue
marepuansl / 3uB b.I'.

I'eomerpusi. Atanacsn JI.C. U np. (10-11) (bazossiit/Yriuyonéunsiii) COOpHUK
CaMOCTOSTENIbHBIX U KOHTPOJIbHBIX padoT/ MueHckas M. A.

BepositHocts u cratuctuka, 10-11 knaccel. [locodue nns yuurtens/bpoackuit N.JL.,
Memaskuna O.C.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
NHTEPHET

Marepuanbl o Marematuke B EnuHON KosuieKiuu 1UGPOBBIX 00pa30BaTEIbHBIX
pecypcoB http://school-collection.edu.ru/collection/matematika

[Topran Math.ru: OubnamoTeka, MenuaTeka, OJUMIIMAJbI, 3a]a4yd, HAYYHBIC IIKOJIBI,
YUUTENbCKas, KICTOpUst MateMaTrku Nttp://www.math.ru

Marematnueckoe oOpa3zoBaHue: MponUIoe M Hacrosilee. MHTepHeT-O0MbanoTeka 1o
METOJIMKE TIperoaaBanus MareMatuku http://www.mathedu.ru
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