112. PaGouasi mnporpamma mno Yy4dyeOHomy mnpeaMery '"'Martemaruka'

(yriy0JieHHBIH YPOBEHB).

IIporpamMma cocrainena ¢ yuerom denepaibHoil padoyeil mporpamMmsl (IIOJIHOCTBIO B3SITO
coJlep’)KaHUE TPOrpaMMbl; TpeOOBaHUA K pe3yjibTaTaM OCBOEHHUS MPOTPaMMBbl; YUYHUTEIEM
pa3paboTaHO TeMaTHYECKOE M KAJICHIAPHO-TEMATHUYECKOE IUIAHUPOBaHWE C yderoMm m. 18.2.2.
dI'OC COO, yTBepKIeHHOr0 prKa3oM MuHHUCTEpcTBa oOpa3oBanus U Hayku PD ot 17 mas
2012 1. Ne413 “O0 yrBepxkaAeHUU (eAepalbHOIO TIOCYJapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHJapTa CPEeIHEro 00IIero oOpa3oBaHUs” C MU3MEHEHHUSMH W JIONMOJHEHHUSIMHU OT 29 nexkaOps
2014 r., 31 nexaOps 2015 r., 29 utons 2017 r., 24 cenrs0ps, 11 nexadbps 2020 r., 12 aBrycra
2022 r.

112.1. Pabouas mporpamma 1o yueOHOMy mnpeamery '"Maremaruka"
(yriyOneHHbI ypoBeHb) (mpeameTHas obnacte "MartemaTtnka U uHdopmaruka')
(1amee COOTBETCTBEHHO - IMporpamMma IO MaTeMaTUKE, MAaT€MAaTHKa) BKJIOYAET
MOSICHUTETIbHYIO 3alHCKy, cofepxaHue OOydeHHs, IUIAHUPYEMBbIE pe3yJIbTaThl
OCBOEHHSI IPOTPAMMBI IO MATEMATHKE.

112.2. TloscHuTenpHas 3amucKa OTpakaeT OOIIMe ILEeNU W 3aJaud HU3yUYCHHS
MaTE€MaTUKH, XapaKTEPUCTUKY ICUXOJOTUYECKHX MPEANOCBUIIOK K €€ H3Yy4YECHHIO
00y4aroLMMUCs, MECTO B CTPYKTYpE y4€OHOTO IJIaHa, a TAK)KE MOIXO0IbI K 0TOOpY
COJICp)KaHMs, K OIPEHCICHUIO IUIAHUPYEMBIX PE3YJBTaTOB M K CTPYKType
TEMaTHYECKOIO IIJIAHUPOBAHUS.

112.3. Conepxkanrie 00ydeHUsI pacKpbIBAaeT COAEpKaTEIbHbIC TUHUU, KOTOPHIE
npeparaloTcs uid 0043aTeNIbHOTO M3y4YeHHUs B KaXJAOM KJacCe Ha YpOBHE
CpeaHero oo1ero oopa3oBaHuUsl.

112.4. IInanupyemple pe3yapTaTbl OCBOEHHsS NPOTrPaMMbl II0 MAaTEMATHUKE
BKJIFOYAIOT JIMYHOCTHBIE, METAMPEMETHBIE PE3YJIBTATHI 33 BECH NMEPUO 00YUEHUS
Ha YpOBHE CpeJHEero oOImero o0pa3oBaHMs, a TaKXe MPEIMETHBIC JOCTHXKCHUS
oOy4Jaronierocs 3a Kax/bli roj] O0y4eHus.

112.5. IlosicHUTe/IbHAS 3aIIUCKA.

112.5.1. Ilporpamma o MaTeMaTUKe YriIyOJIeHHOTO YPOBHS JJisi 00YUYaIOIUXCs
Ha YpPOBHE cpenHero obiiero odpa3zoBanus paspadorana Ha ocHoBe PI'OC COO ¢
y4€TOM  COBPEMEHHBIX  MHPOBBIX  TpeOOBaHUM,  MPEABSIBISEMBIX K
MaTEeMaTUYeCKOMYy OOpa30BaHUIO, M TPAAMUIMA POCCUIMCKOTO 0Opa3oBaHUSI.
Peanuzanusi mporpaMMbl 10 MaTeMaTHKe OOECIeYMBAET OBJAJCHHE KIIOUYEBHIMU
KOMITETCHIIUSIMH, COCTaBIISIONIMMH OCHOBY JIJISi CAMOPA3BUTHSA M HEMPEPHIBHOTO
o0pa3oBaHusl, LIEIIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U MO3HABATEIBHOTO
Pa3BUTHS JIMYHOCTH O0yYAFOIIIHXCS.

112.5.2. B nporpamme no MaTeMaTUKE YUTECHBI UJICU U TIOJIOKEHUS KOHLIETINN
pa3BUTHUsI MaTeMmaTH4eckoro oOpazoBaHuss B  Poccuiickoit =~ denepanuu.
Marematuyeckoe oOpa3oBaHME JIOJDKHO  peliaTh  3ajadyy  oOecrnedyeHus
HEOOXOJMMOro CTpaHe 4uciaa OOydYaroluxcs, MaTeMaThyecKkas IOJroTOBKa
KOTOpBbIX ObUTa OBl JOCTATOYHA JJISi TIPOJOJDKEHUS OOpa30BaHUS MO Pa3TMYHBIM
HalpaBJCHUSM, BKJIIOYash  MpenojaBaHWe  MaTeMaTUKHU, MaTeMaTHYECKUE
uccienoBanus, padoty B chepe nHOOPMAITMOHHBIX TEXHOJIOTHI U IPYTUX, a TAKXKE
oOecrieueHuss IS KaXJIOro OOyYaromierocs BO3MOXHOCTH  JTOCTHIKCHHSI
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MaTEeMaTUYeCKOM MOJArOTOBKH B COOTBETCTBUM ¢ HEOOXOIUMbIM eMy ypoBHeM. Ha
pelleHre 3TUX 3a7a4 HalleJieHa MporpaMmma 1o MaTeMaTuke yriyOJeHHOTO ypOBHSI.

112.5.3. HeobxoauMocTh MaTEMaTHYECKOW IMOATOTOBKA  OOYyCJIOBJIIEHA
00yCIIOBJIIEHO POCTOM UHCJa CIEHUATbHOCTEH, CBA3AHHBIX C HEMOCPEICTBEHHBIM
NpPUMEHEHHEM MaTeMaTuku (B cdepe SKOHOMUKH, OM3HEce, TEeXHOJIOTHYECKHX
o0nacTax, rymMaHuTapHbix cdepax). KomnuectBo oOyuaromuecs, s KOTOPBIX
MaTeMaTHKa CTAaHOBHUTCS (yHIaMEHTOM 00pa30BaHUsl, TUIAHUPYIOIMINUX 3aHUMAThCS
TBOPUECKOM M  HCCIIeIOBaTENbCKOM paboToii B  00JacTM  MaTEeMaTUKH,
uHpopMaTHKU, GU3UKU, SKOHOMUKH U B APYTUX OOJACTAX, YBEIMUYUBACTCS, B TOM
YHCJIe C YY4EeTOM OOyYaroumxcs, KoMy MaTeMaTHKa HY>KHa JIJIsl MCIIOJIb30BaHUS B
npodeccusix, He CBSI3aHHBIX HEITOCPEICTBEHHO C HEH.

112.5.4. TlpuknagHas 3HAYUMOCTh MaTeMaTHUKH OOYCIIOBJIEHA TeM, 4YTO €€
NpeIMETOM  SABISIIOTCS  (DyHIaMEHTaldbHbIE  CTPYKTYpbl  HAIIero  Mupa:
IPOCTPAHCTBEHHBIE (OPMBI M KOJIMYECTBEHHBIC OTHOIICHHS, (PYHKIIMOHAIHHBIC
3aBHCHMOCTH M KaT€TOPUH HEONPEACIEHHOCTH, OT MPOCTEHIINX, YCBaUBaeMbIX B
HEIMOCPEJICTBEHHOM  OIIbITE, JO JOCTaTOYHO CJOXHBIX, HEOOXOAUMBIX IS
pa3BUTHS HAYYHBIX M TEXHOJOTHYECKUX H7eH. be3 KOHKPEeTHBIX MaTeMaTHYEeCKIX
3HaHWW 3aTPyJHEHO TOHMMAaHUE TMPHUHIUIIOB YCTPOMCTBA W MCIOJIH30BAHUS
COBPEMEHHOW TEXHUKH, BOCIPHUATHE U HUHTEpPHpETalus pa3sHOOOpa3HOM
COLIMAJIBHOM, SKOHOMUYECKOHM, MOJIUTHYECKOW uH(popmanuu, Mano3PQpexkTuBHa
NOBCEIHEBHAs ~ NpaKTHuYecKas  JAeiTeabHOoCcTh.  Bo  MHorux  cdepax
npo(eCCUOHATIBHON JAESITENBHOCTH TPEOYIOTCS YMEHHUS BBINOJNHATH PACUYETHI,
COCTaBJISITh QJITOPUTMBI, NPUMEHATH (OPMYJIbI, MPOBOJUTH TE€OMETPUUECKHE
U3MEpPEHUs] M TOCTPOEHMs, 4YUTaTb, 0OpadaThiBaTh, WMHTEPIPETUPOBATH U
MPEACTaBIATh MHGOPMALIMIO B BHJE TaOIHI], AUAarpaMM U TpaduKoB, TOHUMATh
BEPOSITHOCTHBIN XapaKTep CIy4YalHbIX COOBITHH.

112.5.5. OnHOBpeMeHHO C pacumpeHueM cdep TpPUMEHEHUS MaTEeMaTUKH B
COBPEMEHHOM OOIIIeCTBE Bce 00jiee BaXKHBIM CTAHOBUTCSI MaTeMaTUYECKUM CTUIIb
MBIIUJICHHSI, TPOSIBIAIOIIUNACA B OINpPENeJICHHBIX YMCTBEHHBIX HaBbIKax. B
IpoIeccCe M3YYCHHS MaTeMaTHKH B apceHajl MPHEMOB M METOJIOB MBIILICHUS
YelloBeKa €CTECTBEHHBIM OOpa3oM BKIIOYAIOTCS WHAYKIUS W JeAYyKIHA,
0000IlIeHHEe M KOHKpPETH3alus, aHaJlu3 M CHUHTE3, Kilaccupukauusa W
cuctemMaTuzauus, alOcTtparupoBaHue W aHajorus. OOBEKTHl MaTeMaTUYECKUX
YMO3aKJIIOYEHUH, TpaBUja HMX KOHCTPYHPOBAHUS PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX TOCTPOCHHM, CIMOCOOCTBYIOT BBIPAOOTKE yMEHHUS (POPMYIHPOBATH,
O00OCHOBBIBaTh U JIOKa3bIBATh CYXKICHHS, TEM CaMbIM (DOPMHUPYIOT JIOTHYECKHIt
CTWJIb MbIUICHUs. Bemymias ponab NpuHAIIEKUT MaTeMaTuke B (HopMHpOBaHUU
AJITOPUTMUYECKON KOMITOHEHTHI MBIIIJICHUS] U BOCIIUTAHUM YMEHUU JIEHCTBOBAThH
0 3aJaHHBIM aJIFOPUTMaM, COBEPIICHCTBOBATh M3BECTHBbIE M KOHCTPYHPOBATh
HOBble. B mponecce pemieHus 3amad - OCHOBBI JJIi OpraHU3alMK y4eOHOMU
JESTEIIbHOCTH Ha YPOKaX MaTEeMaTHKH - Pa3BUBAIOTCS TBOpUYECKAas W MPHUKIIAJIHAS
CTOPOHBI MBITIICHUSI.

112.5.6. OOyyeHue maTeMaTUKe 1a€T BO3MOKHOCTh Pa3BUBAaTh Y 00YyUaIOIIUXCS
TOYHYIO, pPAallMOHAIbHYIO U MH(DOPMATUBHYIO pedyb, YMEHHE OTOMpaTh HamOoJiee



MOAXO/SIINE SI3bIKOBBIE, CHMBOJUYECKUE, rpaduuecKre CpeCTBA ISl BhIPAKEHUS
CY)KJEHUI W HATJIAJHOTO UX MPEACTaBICHUS.

112.5.7. HeoOXxoauMbIM KOMIIOHEHTOM OOIIEH KyJIbTyphl B COBPEMEHHOM
TOJIKOBAaHWW  fABJIAETCA  OOmIee 3HAKOMCTBO C  METOJAAMHM  TO3HAHUSA
JNEHUCTBUTEIBHOCTH, MPEACTABICHUE O MPEAMETE W METOJIE€ MAaTEMaTUKH, €ro
OTIIMYMUSAX OT METOJIOB €CTECTBEHHBIX M I'YMaHUTApHBIX HAyK, 00 OCOOEHHOCTSIX
NPUMEHEHUST MAaTEMaTUKH [UI PpEIICHHWS Hay4YHbIX M MPUKIAIHBIX 3a/1ad.
Matematnyeckoe oOpa3oBaHME€ BHOCHUT CBOW BKJIaa B (QopMupoBaHue oOIei
KYJIbTYPBI YETIOBEKA.

112.5.8. W3ydyeHne mMaTeMaTUKH CHOCOOCTBYET ACTETHYECKOMY BOCIIHMTAHHIO
YEJIOBEKA, MOHMMAHUIO KPACOThl M H3AIIECTBA MAaTEMAaTHYECKHUX PACCYXKICHUU,
BOCITPUSTHIO TEOMETPUUYECKUX (HOPM, YCBOCHUIO UJIEH CUMMETPHH.

112.5.9. TlpuoputerHpiMu 1iesiMu 00ydeHus matemaTtuke B 10 - 11 kimaccax Ha
yIIIyOJIEHHOM YPOBHE IIPOJIOJIKAIOT OCTABATHCA:

(opMHpOBaHNE LEHTPAIbHBIX MATEMAaTHYECKUX MOHATHH (YMCIO, BEIUYMHA,
reoMeTpuyeckas (urypa, nepeMeHHas, BEpOSTHOCTb, (YHKLHS, MPOU3BOJHAsI,
UHTErpaji),  oOecneunBalOlMX  MPEEMCTBEHHOCTh W IEPCIEKTUBHOCTh
MaTEMaTUYeCKOro 00pa3oBaHMs 00yUYarOIMIMNXCS;

MO/IBEICHUE OOYYalOIIMXCS Ha JOCTYIIHOM JJIi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaT€MATUKU U OKPYKAIOIIEr0 MUpa, TOHUMAHUIO MaTEMAaTUKH KaK
4acTu

o01Iel KyJbTyphl YEJIOBEUECTBA;

pa3BUTHE HUHTEIJIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEN OOydaromuxcs,
IIO3HABATEJIbHOM  AKTHBHOCTH, HCCIEAOBATEIbCKUX YMEHHMU, KPUTHYHOCTH
MBIIUICHUS, UHTEpECa K U3YUYEHUIO MAaTEMATHKU;

(dopMupoBaHrue (QPYHKIMOHAIBHONM MaTeMaTHUYEeCKOM TI'pPAMOTHOCTH: YMEHUS
pacno3HaBaTh MaTEMaTUYECKUE ACMEKThl B PEAIbHBIX KU3HEHHBIX CUTYalHsSIX U
IpU HW3YYEHUU JIPYTUX Y4EeOHBIX NPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OpMYIMPOBATh HMX HA S3bIKE MaTEeMaTUKU M CO3/aBaTh
MaTE€MaTUYECKHE MOJIETU, TPUMEHATh OCBOEHHBII MaTeMaTUYECKUd anmapar ajs
pElIeHUs] NPAKTUKO-OPUEHTUPOBAHHBIX 3a/lad, WHTEPHPETUPOBATh U OIICHUBATH
MOJIyYEHHbIE PE3YJIbTATHI.

112.5.10. OcHOBHBIMU JIHHUSIMH coneprkaHus matemMatuku B 10 - 11 xmaccax
yriyOJIeHHOTO  ypoBHsL  siBNsitoTcs:  "Umcenma w Beuucienus”, "Anre6pa"
("AnreOpanyeckue BbipakeHus'', "YpaBHeHus u HepaBeHcTBa"'), "Hauama
MateMmatnyeckoro ananuza', "I'eomerpus” ("I'eomerpuyeckue ¢urypsl U ux
corictBa", '"H3mepenme reomerpuueckux BenuuuH"), "BepodaTrHocTh U
cratucTuka". JlaHHbIE TMHUM Pa3BUBAIOTCS MapaJUIEIbHO, KaX/aasi B COOTBETCTBUU
C COOCTBEHHON JIOTHMKOM, OJHAKO HE HE3aBHUCHUMO OJIHAa OT JIPYroi, a B TECHOM
KOHTaKTe U B3aumojectBuu. Kpome »3Toro, ux oObEeOUHSAET JOruyecKas
COCTaBJISIIOIIAs, TPAAMIIMOHHO MPUCYIIAas MaTeMAaTUKE M IPOHU3BIBAIOLIAs BCE
MaTeMaTU4YeCKhe Kypchbl U cojepxatenbHble JUHUU. ChopMyITupOBaHHOE BO
dIr'OC _COO TpeboBaHue "yMmMeHHE OINEPUPOBATH TMOHSATUSAMH: OIpECICHUE,
akcuoMa, TeopeMa, CJEJCTBUE, CBOMCTBO, MpHU3HAK, JOKA3aTelbCTBO,
paBHOCWJIbHBIE  (OPMYJIMPOBKH, yMeHHE (GOpMyIHpOBaTH OOpaTHoe U
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MPOTUBOIIOJIOKHOE YTBEPXKJIEHUE, TPUBOJUTH TPUMEPHl U  KOHTPIPUMEDHI,
UCIIOJB30BaTh METOJI MAaTEMAaTHYE€CKONM HWHIYKIUMHU, MNPOBOIAUTH J10KA3aTENIbHbIC
pacCcy X JeHUs MPU PEIICHUH 3a/lady, OIEHUBATh JIOTMUYECKYIO MPABUIBLHOCTH
paccyxaeHui" OTHOCHTCS KO BCeM Yy4eOHBIM KypcaM, a (GOpMHpPOBaHUE
JIOTUYECKUX YMEHHHA paclpelesieTcss Mo BCceM TojaM OOyYeHHsS Ha YypOBHE
CpeaHero oo01ero oopa3oBaHusl.

112.5.11. B cootBerctBum ¢ PI'OC COO MaremaTnka sSBISETCS 00sS3aTCIIBHBIM
IpeIMETOM Ha JaHHOM YpoBHE oOpaszoBanusi. Hacrosimedt mporpammoit 1o
MaTeMaTHKe MpeaycMaTpuBaeTcs u3ydeHue yuyeoHoro npeamera "MaremaTuka' B
paMKax Tpex y4eOHBIX KypcoB: "AusreOpa M Hadajga MaTeMaTHYECKOro aHaimsa',
"T'eomeTpus”, "BeposTHOCT U cTaThCTUKA". DOPMHUPOBAHUE JTOTUYECKUX YMEHUMN
OCYUIECTBJISICTCS HA MPOTSHKEHUH BCEX JIET 00YUYEHUsI Ha YPOBHE CPETHEr0 OOIIEro
oOpa30oBaHus, a JIEMEHTHI JOTUKHU BKJIIOYAIOTCS B COJEP)KaHME BCEX HA3BAHHBIX
BBIIIIE YYEOHBIX KYPCOB.

112.5.12. OGuiee yuciao 4acoB, OTBEACHHBIX JJI U3YYEHUs MaTeMaTuku - 544
yaca: B 10 kiacce - 272 4gaca (8 gacoB B Hejaeno), B 11 kmacce - 272 gaca (8 gacoB
B HEJCIIO).

112.6. Ilnanupyemblie pe3ybTAThl OCBOCHHUS IPOrPaMMbI M0 MaTeMaTHKe
HA YPOBHE CpeJHero o0uero o0pa3oBaHusi.

112.6.1. B pesynbTare u3yudeHuss MaTEeMaTUKH Ha YPOBHE CPEIHEro OOIIEero
oOpa3oBaHus y oOydaromnierocsi 0yayT copMupoBaHbl CIEAYIONIUE JTUYHOCTHBIC
pEe3yJIbTATHI:

1) rpa>k1aHCKOTO BOCTIUTAHUS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMU OOYYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  OOIecTBa,  MPEACTaBICHHUE O
MaTeMaTUYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYp, SIBJICHUH,
IpoLEenyp TpakJaHCKOro oOmecTBa (BbIOOPBL, ONPOCHI U JIPYroe), yMEHUe
B3aMMO/JICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
(GYHKIUSMH 1 HA3HAYCHHUEM;

2) NaTpUOTUYECKOTO BOCIIUTAHUSL:

c(hOPMUPOBAHHOCTh POCCUUCKON TpaKJaHCKOM HJIGHTUYHOCTH, YBaXKEHUS K
MPONUIOMY M HACTOSIIEMY POCCUUCKOW MAaTEMATHUKH, IEHHOCTHOE OTHOUIEHHUE K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JAPYTHX HayKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) yXOBHO-HPABCTBEHHOTO BOCIIUTAHHSI:

OCO3HAHWE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoja, CHOPMHPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEJICHHS, CBI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTI)KCHUNW HAyKM U JEATEJbHOCThIO YUYE€HOro, OCO3HaHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 5CTETUYECKOT0 BOCTTUTAHUS:

ACTETUYECKOE OTHOUIEHWE K MHPY, BKJIIOYAs OSCTETUKY MAaTEeMaTHUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;
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5) puznyueckoro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh YMEHHS MPUMEHSITh MAaTEMAaTHUECKUE 3HAHUS B MHTEPECAx
3I0pOBOTO U 0€30MacHOro 0Opasa *KU3HU, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY
3IOPOBBIO (3/10POBOE TMUTAaHUE, COATTAHCUPOBAHHBIA PEXKUM 3aHATHH U OTHAbIXA,
perynspHas ¢u3nyeckas aKTUBHOCTH), (DHU3MUECKOE COBEPIICHCTBOBAHUE NIpU
3aHATUAX CIIOPTUBHO-030POBUTEIBHON AEITETHLHOCTHIO;

6) TPy10BOTO BOCITUTAHHS:

TOTOBHOCTH K TPYIY, OCO3HAHUE IICHHOCTH TPYA0TIOOUS, HHTEPEC K Pa3IHIHbIM
chepam mpodeccHOHATBHON NIEeATEIHHOCTH, CBSI3aHHBIM C MaTEeMAaTHKOW U ee
PUJIOKEHUSIMH, YMEHHE COBEpPIIATh OCO3HAHHBIN BBIOOp Oymymiei mpodeccuu u
peaNM30BBIBaTh COOCTBEHHBIC KM3HEHHBIE TUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTHYeCKOMYy OOpa30BaHUI0O M CaMOOOPAa30BAaHWIO HAa TPOTSHKCHHU BCEH
KU3HU, TOTOBHOCTh K AKTHUBHOMY YYacTHIO B PCIICHUH MPaKTUYCCKUX 3a1ad
MaTeMaTHYECKO HANpaBICHHOCTH;

7) PKOJIOTHYECKOTO BOCTTUTAHMS:

c(hOPMHUPOBAHHOCTh  DKOJOTHYCCKON  KYJIbTYphl, TOHHMAaHHWE  BIIHSHUS
COLIMAJIbHO-PKOHOMHUYECKUX MPOIIECCOB HA COCTOSIHUE MPHUPOJHON M COIHAIBHOM
CpeIbl, OCO3HAHME TI00AIBHOTO XapaKTepa YKOJIOTUYECKUX MPoOIeM, OpUEHTAIIHS
HAa TMPUMEHEHHE MaTeMaTHMYeCKUX 3HAHWW M peHieHus 3agad B 00acTu
OKpY XKaromeld cpeapl, IIAHUPOBAHHE ITIOCTYNIKOB W OIICHKA WX BO3MOJKHBIX
MOCJIEJICTBUM VTSI OKPYKAIOIIEH CPEeJIbl;

8) IIEHHOCTH HayYHOTO MMO3HAHMUS:

c(OPMUPOBAHHOCTb ~MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©W  OOIIECTBEHHOW  MPaKTUKH, [MOHUMaHUE
MaTeMaTUYeCKOM Haykh Kak cdepbl UYeIOBEUEeCKOW JESITeNIbHOCTH, ITAarlloB €€
pa3BUTHS M 3HAYUMOCTH IS Pa3BUTHS IMBUJIU3AIMH, OBJIAJCHHUE S3BIKOM
MaTeMaTHKH W MaTeMaTH4YeCKONW KyJIbTypOH KakK CpEACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJIATh TMPOEKTHYI0 M HCCIEIOBATEIbCKYIO JEATEIHHOCTh
WHUBUyaJIBHO U B TPYIITIE.

112.6.2. B pe3ynbTare uM3yuyeHUss MaTEMaTUKH Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBaHus y oOyuatomerocss OyayT chOpMUPOBaHbI TO3HABATEIbHBIC
yHUBEpCaIbHbIC YUeOHbBIE NCHCTBUS, KOMMYHHUKATHBHBIC YHUBEPCATbHBIC YUCOHBIC
JEUCTBUS, PETYJISTUBHBIC YHHBEPCAIBbHBIC YyYEeOHBIC JCHCTBHUS, COBMECTHAs
NeSATEeITbHOCTD.

112.6.2.1. 'V ob6yuaromerocss OyayT choOpMHUpPOBaHBI Cleayromue 0a30BbIe
JIOTUYECKHUE JACHCTBUS KaK 4YacTh TMO3HABATEIbHBIX YHUBEPCATBHBIX YUeOHBIX
JICUCTBUMN:

BBISIBIIAT M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKM MaTEMaTHUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpE/ICIICHNS TIOHATHH, YCTAaHABIMBAThL CYIISCTBEHHBIN MPU3HAK KIacCHU(DUKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPAaBHEHMSI, KPUTEPUU TTPOBOAMMOTO aHAIIN3A,

BOCIIPHHMMATh,  (OPMyJIMpOBaTh W  MNpeoOpa3oBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;



BBISIBJISITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MIPOTUBOPEUUS B
dakTax, AaHHBIX, HAOJMIOACHUSIX M YTBEPKACHUAX, MpEAsiaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHNIA;

JieNiaTh BBIBOJBI C HCIIOJIb30BAHWEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHUH, YMO3AKIIIOUEHUH TI0 aHAJIOTHUH;

MPOBOANTH CAMOCTOSITENIBHO JI0Ka3aTeNbCTBA MATEMATHUYECKUX YTBEPXKICHHIMA
(mpsiMbIe ¥ OT MPOTHUBHOTO), BBICTPaNBaTh ApryMEHTAIUIO, TPUBOIUTH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATh COOCTBEHHBIEC CYXJACHUS U BBIBOJIbI;

BBHIOMpaTh CIIOCOO pemieHus y4eOHOM 3agadu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIIMM C  y4eToM
CaMOCTOATENbHO BBIJICJICHHBIX KPUTEPHUEB).

112.6.2.2. 'V oOyuatomerocst OyayT chOpMHpPOBaHbI CcleAyolue 0a30Bbie
UCCJIEIOBATENIbCKUE JIEMCTBUSL KaK 4YacTh IIO3HABATENbHBIX YHUBEPCAJIbHBIX
y4eOHBIX JIEUCTBHIA:

MCIIONIb30BaTh BOIMPOCHI KaK MCCIEAOBATEICKANA WHCTPYMEHT IMO3HAHUS,
bopMynupoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MpoOIIEeMy,
yCTaHABIMBAaTh MCKOMOE W JaHHOE, (hOopMHpOBaTH THUMOTE3Y, apryMEHTHPOBATH
CBOIO TO3HIINIO, MHEHUE;

MIPOBOANTH CAMOCTOSATEIBHO CIUTAHUPOBAHHBIN YKCIIEPUMEHT, HCCIEA0BAHUE IO
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SIBICHHUA, IMpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENIbHO (hOpMyIHpOBaTh OOOOILIEHUS U BBIBOABI MO pe3yibTaTaM
IPOBEJCHHOIO  HAONIONECHUSA, HUCCIENOBaHUS, OLIEHWBATh  JOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOrHO3UPOBAaTh BO3MOYKHOE pAa3BUTUE IIpolecca, a TakKe BbIIBUIATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSIX.

112.6.2.3. Y oOyuaromerocss OyayT copMupoBaHbl yMmeHUsS padOTaTh C
uHbOpMaIel Kak 4acTh MO3HABATEIbHBIX YHUBEPCATBHBIX YUCOHBIX NEHCTBHIA:

BBISIBJIATH AePUIMTH MHPOPMAINK, NAaHHBIX, HEOOXOAMMBIX HJsi OTBETa Ha
BOTIPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh WH(OPMALIMIO U3 MCTOYHHUKOB PA3IMYHBIX THUIOB, aHAIU3HPOBATH,
CHUCTEMaTHU3UpPOBaTh M HWHTEPIPETUPOBATh MH(YOPMAIMIO DPA3NUYHBIX BUIOB H
dbopm npeacTaBiIeHuUS;

CTPYKTYpUpOBaTh HHGOpPMAIUIO, MPEACTABIATh €€ B pa3jIMYHBIX (Qopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh Ha/IeKHOCTh uHbopMauu o CaMOCTOSITENIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

112.6.2.4. YV obyuaromerocst 0yayT chOpMHUpOBaHBI YMEHHUS OOILEHUS Kak
4aCTh KOMMYHUKATUBHBIX YHHUBEPCAIBHBIX YUCOHBIX JIEHCTBUIA:

BOCTIIPUHUMATh U (POPMYIMPOBATH CYXJCHUS B COOTBETCTBUU C YCIOBUSIMHU U
HeasiMi  OOIIEHMSI, SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pPEHHUS B
YCTHBIX M MHUCHMEHHBIX TEKCTaX, JaBaTh TMOSCHEHHWS MO XOAY PEUICHHS 3ajauu,
KOMMEHTHPOBATh TIOJTYYEHHBIN pe3yIbTarT;

B XOJIe OOCYXJEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYKTAE€MOW TEMBI,
npoOJieMbl, pemaeMol 3aJadd, BBICKA3bIBaTh WJIEH, HAIEJICHHbIE Ha TMOUCK



pelleHus, COMOCTAaBISATh CBOM CYXKIEHHUS C CYXKIECHUAMH JIPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3IMYUEe U CXOACTBO IMO3UIUH, B KOPPEKTHOH ¢opme
dbopMyIIMpoOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEACTABIATh PE3YNbTAThl PEUICHUS 3a/Jaud, SKCHEPUMEHTA, HCCIEIOBaHUA,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (POpMaT BBICTYIUIEHHS C YYETOM 3ajad
MPE3EHTAlN U OCOOEHHOCTEN ay IUTOPHUH.

112.6.2.5. V obyuaromierocs 0yayT copMupoBaHbl yMEHHUSI CaMOOPTaHU3AITUN
KaK 4acTh PEryJISTUBHBIX YHUBEPCAIbHBIX YUEOHBIX JIEHCTBUIA:

COCTaBJISITh IUIAH, aJTOPUTM PEIIEHUs 3a/aud, BHIOMPATH CIOCOO pelieHus: ¢
Y4ETOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHUAHTHI PELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

112.6.2.6. Y oGyuatoiierocst 0yayT chopMUpPOBaHBI YMEHHSI CAMOKOHTPOJIST KaK
YacTh PETYJATUBHBIX YHUBEPCAIbHBIX YUEOHBIX JIEHCTBUIA:

BJIQJICTh HABBIKAMU IMO3HABATEIBHOU PEPIIEKCUU KAaK OCO3HAHUS COBEPUIAEMBIX
JNEUCTBUA M MBICIUTENBHBIX IMPOLIECCOB, MX PE3yJbTaTOB, BIaJAETh CHOCOOaAMU
CaMONPOBEPKH, CAMOKOHTPOJISA MPOLECCA U Pe3yibTaTa peIICHUs MaTEMaTHYECKOM
3aJ1aui;

MPEABUNIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPHU PEHICHUU 3a/1aud,
BHOCHUTH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIbCTB, HaHHBIX,
HalJEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OIICHUBATh COOTBETCTBUE pPE3yJbTaTa 1I€JM U YCIOBUAM, OOBSCHATh MPUYUHBI
JOCTHKEHUSI WJIM HEJIOCTUKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY.

112.6.2.7. Y oOyy4aromierocss OyayT chOpMHUPOBAHBI YMEHHS COBMECTHOM
NEeSATEIbHOCTH:

NOHUMATh WU UCIOJb30BaTh MNPEUMYIIECTBA KOMAaHIHOW W WHAWMBUIYAJIbHON
paboThl mNpu pelieHuH Y4eOHbIX 3aJad, NPUHUMATh I€Jb COBMECTHOMU
NeSATEIbHOCTH, IMJIAHUPOBATh OPraHM3ALMI0O COBMECTHOW pPabOThI, pacmpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYXKIaTh TMPOLECC M Ppe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNHHOBBIX (popmax paOoThl (0OCYKIeHUs, OOMEH MHEHHI,
"MO3roBble IITYpMbI" ¥ HHBIE), BBIIOJHATH CBOK YacTb pabOThl W
KOOPAUHUPOBATH CBOU JEHUCTBHUS C JPYTMMH YJIEHAMH KOMAaH[bI, OILICHUBAThH
KaueCcTBO CBOEr0 BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIMPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

112.6.3. [IlpeamerHsle pe3yJabTaThl OCBOCHHUS  (eaepanbHON  paboueit
MporpaMMbl 10 MaTEMAaTHKE MPEACTABICHBI MO ToAaM OOyYeHHS B paMKax
OTNIETPHBIX YYE€OHBIX KypCOB B COOTBETCTBYIOIIMX pa3feiiax HaCTOSIICH
POTrPaMMBl.

112.7. Pabdouas mnporpamma y4deOHOro kKkypca '"Ajaredpa u Hayaja
MaTeMaTH4ecKoro anaausa'.

112.7.1. IloscHuTENBHASA 3aIIUCKA.

112.7.1.1. Yuebubiii kypc "AnreOpa M Hayajna MaTeMaTHYeCKOro aHamu3a"
ABJIIETCS OJHMM U3 HaumOoJiee 3HAYMMBIX B MPOTpaMME€ CpPEIHEro OOIIEro



oOpa3oBaHus,  TOCKOJbKY, C  OJHOM  CTOpPOHBI, OH  OOecreuyuBacT
MHCTPYMEHTAJIbHYIO 0a3y JJIs U3y4YEeHUs BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C
JIpyrod CTOpOHBI, (OpMHpPYeT JOrudeckoe U aOCTpPaKTHOE MBIIUICHHUE
oOydJaronmmxcsi Ha YpPOBHE, HEOOXOAMMOM JUIsi OCBOCHUS HWH(POPMATHKH,
OOIIIECTBO3HAHUSA, HWCTOPUH, CIIOBECHOCTH W JpPYyrHX AJUCHMILIMH. B pamkax
JAHHOTO y4eOHOro Kypca oOydaromiuecs OBIAJCBAlOT YHUBEPCAIBHBIM S3BIKOM
COBpPEMEHHOW  HayKu, KoTopas (QOpMyIHUpyeT CBOM  JOCTHIKCHHS B
MaTeMaTuyeckou opme.

112.7.1.2. V4eOHubIi Kypc anreOpbl M HayaJl MaTEMaTUYECKOro aHalu3a
3aKJ1a/IbIBAa€T OCHOBY JIJISl YCHEIIHOTO OBJIAJCHUS 3aKOHaMHu (DU3UKU, XUMUH,
OMOJOTMY, TIOHMMaHWS OCHOBHBIX TEHJICHUIMUWA pa3BUTHS OKOHOMUKH W
OOIIIECTBEHHOM KU3HH, MTO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX IIU(PPOBBIX U
KOMITBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO HCIOJIb30BaTh WX IJis JaldbHEHIIEro
o0pa30oBaHus U B MOBCEIHEBHOM kH3HU. OBiazeHre a0CTPaKTHBIMU U JIOTUYECKH
CTPOTMMHU KOHCTPYKLUMSIMU ajreOpbl M MaTeMaTUYeCKOro aHajiu3a pPa3BUBAECT
YMEHUE HaxXOIAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHUHHOCTb, JOKAa3bIBaTh
YTBEPXKJEHUS C TTOMOIIBI0 UHAYKIIMU U PACCYXKIaTh JEAYKTUBHO, HUCIOJIb30BATh
0000IlIeHHEe W KOHKPETH3allhi0, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KPEAaTUBHOE U KPUTUUECKOE MBIILJICHUE.

112.7.1.3. B xoxe wu3ydeHuss yudeOHOro Kkypca "Anrebpa u Hayaia
MaTEeMaTUYeCKOro aHayimza" oOydarolMecs MOJy4arOT HOBBIM OMBIT pEIICHUsS
MPUKIAAHBIX 337]a4, CAMOCTOSITEILHOTO TOCTPOCHHUS MAaTEMaTHYECKUX Mojielei
peaybHBIX CHUTyallMi, WHTEPIPETAIMU TOJYYCHHBIX PEIICHUA, 3HAKOMATCS C
pUMEpPaMH MaTEMAaTUYECKUX 3aKOHOMEPHOCTEHN B PUPOJIE, HAYKE U UCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMAaTUYECKUMH OTKPBITHSIMHU U UX aBTOpPaMH.

112.7.1.4. YueOHbIit Kypc 00J1alaeT BOCIUTATEIBHBIM MMOTEHITUATIOM, KOTOPbIT
peanu3yeTcsl Kak 4depe3 y4eOHBIM Marepuall, crnocoOCTBYIOMIMN (OpMHUPOBAHUIO
HAy4YHOT'O MHPOBO33PEHMS, TaK M 4Yepe3 cneuupuky y4dyeOHOW AesTeNbHOCTH,
TpeOyIoleld MPOJOKUTEIbHON KOHIIEHTPAMM BHHUMAHMS, CaMOCTOSITEIBHOCTH,
aKKypaTHOCTH M OTBETCTBEHHOCTH 3a MOJTYYEHHBIN pe3ybTarT.

112.7.1.5. B ocHoBe MeTOOMKHM OOydeHHs anrebpe U  Hayajgam
MaTEMaTUYECKOIO aHaIN3a JIEXKHUT JEATeIbHOCTHBIA TPUHIUI O0yUEHHUS.

112.7.1.6. B ctpykType yuebHoro kypca "Anredpa u Hayana MaTeMaTUYECKOTO
aHanu3a" BBIJEJIEHBI CIEIYIOIIUE COAEPKATEIbHO-METOANYECKUE auHUMU: "Huncina
u BeruucieHus", "Oyukiuu u rpaduxu”, "YpaBuenus u HepaBeHcTBa", "Hauana
MaTremMatuueckoro anammza', "MHoxkectBa ® Joruka'. Bce OCHOBHBIC
COZIEPKATEIIbHO - METOJMYECKUE JTUHUW W3Y4alOTCSd Ha TMPOTSHKCHUH JBYX JIET
oOyueHHusI Ha YpOBHE CpeIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO JOTIOJIHSIS
JpYyT Apyra W MOCTENEHHO HACHIIAsCh HOBHIMH T€MaMH U pasnenamu. JlaHHBIN
y4eOHBIM KypC SBJSETCS WHTETPAaTUBHBIM, TOCKOJBKY OOBEIUHAET B cebe
CoJIep)KaHUE HECKOJIbKUX MAaTeMaTUYeCKUX JUCUMIUIMH, Takux Kak anreopa,
TPUTOHOMETPHUS, MATEMAaTUUYECKUM aHaIn3, TEOPHUs MHOXECTB, MaTeMaThudecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroluecs OBJIAJEBAIOT Bce Ooliee
HIMPOKUM MATEMaTHYECKUM ammnapaTroM, y HUX MOCJIe0BaTeIbHO (hopMupyercs u
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKyl0 MOJIEJb peaJbHOM



CUTYallUH, PUMEHATh 3HAHUS, MOJIyYeHHbIE TTPU U3YYEHUH Y4eOHOro Kypca, IJis
pellIeHusI CaMOCTOSITENTFHO C(HOPMYITUPOBAHHON MAaTeMaTHYECKON 3aJau, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

112.7.1.6.1. CopepxarenbHo-MeToauueckass nuHus "Yucna u BbluuciaeHUs"
3aBepiiaeT (OPMUPOBAHHWE HABBHIKOB HCIIONB30BAHMS JCHCTBUTEIBHBIX YHCEI,
KOTOpOo€ OBIJI0O HAYaTO Ha YpOBHE OCHOBHOTO oOmiero odOpasoBanus. Ha ypoBHe
cpenHero ooOmiero o6pazoBaHusi 0co00e BHUMAHHUE yhaemseTcs (HOPMHUPOBAHHIO
HABBIKOB PAIMOHAJIBHBIX BBIUMCICHUM, BKJIIOYAIONMX B ceO0sl HCIOJIb30BAaHUE
pa3nuyHbBIX (OpM 3amucH 4YuCIa, YMEHHE JleJaTh NPUKUIKY, BBIIOJIHATH
NPUOJIMKEHHBIE BBIYMCICHUS, OIICHMBATh YMCIOBBIE BBIpOXXEHHs, paboTaTh C
MaTeMaTUYeCKUMH  KOHCTaHTamMH.  MHOXeCTBa  HATypaJbHBIX,  LEJBIX,
pallMOHANBHBIX U JACHCTBUTENBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4Hhceld. B  KakaoM M3 53THUX MHOXECTB pPacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My crHeuupHUyUecKre 3aJadyd W ONIepaluu: JCJCHHE Hallelo,
OIEpUPOBAaHUE OCTAaTKAMM HAa MHOXECTBE IIEJIbIX 4YHCEI, OCOObIE CBOMCTBA
pPalMOHAIIBHBIX U UPPALMOHAIBHBIX YUCEN, apU(PMETHUECKUE ONEPALMH, a TaKKe
U3BJICUEHUE KOPHS HATypaJIbHOM CTENEHH HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
brnaronapsi mocnenoBaTeIbHOMY PACIIMPEHUIO Kpyra HCHONb3YEMBIX YHCENT U
3HAKOMCTBY C BO3MOXXHOCTSMH UX MPUMEHEHUS JJI PEIICHUS PA3IUYHbIX 3a/1a4
(dbopmupyeTcsl IpelCcTaBlICHUEe O €AMHCTBE MAaTEMAaTUKH KaK HAyKH M €€ pOJIh B
IOCTPOECHUU MOJIEIEH pEeaJbHOTO MHUpA, MIMPOKO HCIOJIB3YIOTCA 0000IeHue |
KOHKpETH3aLusl.

112.7.1.6.2. Jlunusa "YpaBHEHUSI U HEPABEHCTBA' peaM3yeTcsl Ha NPOTKEHUU
BCEro 00y4YeHMsI Ha YPOBHE CPEIHEr0o 001Iero 00pa3oBaHusl, IOCKOJIBKY B KaX/I0M
pasznene IIporpaMMbl IpPEeLyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3axad. B
pe3ynbraTe OOyualolUecss OBJIAJEBAIOT Pa3jIMYHBIMM METOAAMH  PEIICHUS
palMOHAIBHBIX, HWPPALMOHAIBHBIX, [OKA3aTEJIbHbIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUUECKUX YpPAaBHEHMI, HEPABEHCTB M CHUCTEM, a Takxke 3ajady,
cojiepkalux mapaMerpsl. lloydeHHbIEe yMEHHS IIMPOKO HCIOJIb3YIOTCS MPH
UCCIENOBAHUM (DYHKIMI C TOMOIIBIO MPOU3BOAHON, MPHU PEIICHUH MPHUKIATHBIX
3a/lay U 3a7a4 Ha HAaXOXKJEHUE HAaMOOJBIINX U HAUMEHBIIUX 3HAYCHUN (PYHKIUU.
JlanHasi conepxkaTesbHas IMHUS BKJIIOYAET B ce0s Takke (OpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacyeTsl 1o  ¢opMynaMm, MNpeoOpa3oBaHUs  palMOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKCHHMM, a TaKKe BBIPAXKECHUH,
COJEpKalIMX CTENEeHU U JiorapudMmbl. braronaps u3ydeHHIO anredpanyeckoro
Marepuana IPOUCXOJWUT  JAJbHEWIEEe  pa3BUTUE  AJITOPUTMUYECKOIO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHUBHBIX
paccyxaeHudd, paboOTbl ¢  CHUMBOJBHBIMU  (QopMamu,  MPECTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJI€ PaBEHCTB W HepaBeHCTB. Auredpa
npemyaraeT 3(QQEeKTUBHbIE HMHCTPYMEHTBHI JUIsl PpEIIEHUs MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]a4, HATJIAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTHU Kak
A3bIKa HAYKH.

112.7.1.6.3. CopepxarenbHo-MeToaudeckas JuHusg "®OyHkuuu u rpapuku”
TECHO TMEPEIIETaeTCs C APYTUMU JIMHUSIMHU YY4EOHOI0 Kypca, MOCKOJIbKY B KaKOM-
TO CMBICJIE€ 3aJaeT IMOCJIEeJA0BATEIbHOCT H3yueHUs MmaTtepuana. HW3ydeHue



CTENIEHHOM, TMOKa3aTeJbHOM, JIOTapu(PMUYECKOH U  TPUTOHOMETPUYECKHUX
GbyHKIMH, X CBOWCTB M TpaUKOB, UCTONIb30BaHUE QYHKIUHN I peLIeHHs 3a1a4
U3 JpYyrux ydeOHBIX MPEIMETOB M peaJbHOW >KM3HM TECHO CBS3aHO KakK C
MaTeMaTHYECKUM aHAJIM30M, TaK U C PEIIeHHWEM ypaBHEHHH W HepaBeHCTB. [Ipu
3TOM OoOJbllIOE BHUMAHHUE yAenseTcs (HOPMHPOBAHUIO YMEHHUS BBIPAXKATh
dbopMynaMy 3aBHCHUMOCTH MEXKIY pPAa3IUYHBIMA BEIUYMHAMHU, HCCIIEIOBAThH
NoJlyueHHbIe (DYHKLMHU, CTPOUTHh WX rpaduku. Marepuan 3Tod coaep:kaTeabHON
JMHUU HalleJIeH Ha pPa3BUTHE YMEHHUM M HaBBIKOB, MO3BOJISIONIMX BBIPAXKATh
3aBUCUMOCTH MEXKIy BEIMYMHAMU B pas3dyHOM (Qopme: aHAIUTUYECKOH,
rpadguueckoit u  cinoBecHo. Ero wu3ydeHue CHocoOCTBYET  Pa3BUTHIO
QITOPUTMUYECKOTO MBIIIJICHUS, CIIOCOOHOCTH K OOOOIIEHUIO UM KOHKPETHU3aIuH,
UCIIOJIb30BAHUIO aHAJIOTUH.

112.7.1.6.4. CopepxarenpbHass nuHus "Hawyana maremMatudeckoro asaimusza"
MO3BOJIIET CYIIECTBEHHO pACHIMPUTh KpPyr KaK MaTeMaTHYeCKHX, TaK |
NPUKJIATHBIX 3a7a4, JOCTYMHBIX OOyYalomMMCS, TaK KaK y HHUX TOSBISETCS
BO3MOXKHOCTB CTPOUTH TpadUKH CIOKHBIX (QYHKIHI, ONPEAETATh UX HAaUOOIbIINE
¥ HAaNMEHBINME 3HAYCHUS, BBIYUCIATD MJIomaan Gpuryp u o0bemMbl Tel, HaXOIUTh
CKOPOCTH M YCKOpPEHHUs MpolieccoB. JlaHHasi conepkareiabHasl JTUHUS OTKPHIBACT
HOBBIE€ BO3MOKHOCTH MTOCTPOCHHSI MATEMAaTHIECKIX MOJIETICH pealIbHbIX CUTYaIInH,
MO3BOJIACT HAXOAUTh HAWIyYlllee pEHIeHHe B TMPUKIAAHBIX, B TOM YHCIE
COLIMAJIbHO-?)KOHOMUYECKHUX, 3a7auax. 3HAKOMCTBO C OCHOBAMU MaT€MaTUYECKOTO
aHaJlu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOrO, (OPMaNbHO-IOTMYECKOTO U
KpPEaTUBHOTO MBbIIIJICHUS, (OPMUPOBAHUIO YMEHUH pPACIIO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE M UCKyccTBe. OOyuarouiyecst y3HawT O
BBIIAIOIIMXCSl pe3yJibTaTaX, IMOJTYYEHHBIX B XOJ€ Pa3BUTHS MaTEMaTHUKU Kak
HAyKH, ¥ 00 UX aBTOpax.

112.7.1.6.5. ConepxarenpHO-MeTOANYECKAass JUHUA "MHOXecTBa M JIOTHKA"
BKIIIOUAeT B €e0S DIJIEMEHTHl TEOPHUH MHOXKECTB W MAaTEMaTHYEeCKOW JIOTHKH.
TeopeTrko-MHOKECTBEHHBIE MPEACTABICHUSI TPOHU3BIBAIOT BECh KypC IIKOIbHON
MaTEeMaTHKH U TpeJIaraloT Hanbojee YHUBEPCATbHBIN SI3bIK, OOBEIMHSIIONINA BCe
pa3zensl  MaTeMaTWUKH ©W €€ MNPWIOKECHWH, OHH  CBS3BIBAIOT  pa3HbIC
MaTeMaTHYeCKHUe AUCIUIUIMHBI U MX TMPUIOKEHHUS B €IMHOE Iiejoe. BaxHo nmath
BO3MOXXHOCTh OOydYaromieMmycsi TMOHHMaTh TEOPETUKO-MHOXKECTBEHHBIH SI3BIK
COBPEMEHHOW MaTeMaTHKH M MCIOJIb30BaTh €ro JJIsi BBIPAXKEHUS CBOUX MBICIIEH.
JpyruM BaXHbIM NIPU3HAKOM MAaTE€MaTUKU KaK HayKd CIeQyeT NpU3HATh
CBOMCTBEHHYIO € CTpOTOCTh OOOCHOBAaHMI U CJE€IOBAaHUE ONPEICICHHBIM
OpaBWJaM  TOCTPOEHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEeMaTHUYECKON JIOTUKH CIIOCOOCTBYET pPa3BUTHIO JIOTUYECKOTO MBIIICHUS
oOyJaroIuxcs, MO3BOJSIET UM CTPOUTH CBOM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBwil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

112.7.1.7. B yuebHoMm kypce "Anredpa u Hadaja MaTeMaTH4YECKOro aHamu3a"
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEITUPOBAHUS, KOTOPHIE MPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHHMIO HABBIKOB TOCTPOSHUSI MOJIENEH peabHBIX
CUTyalluii, HCCIEeNOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapata anreopbl |
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMd MOJyYeHHBIX pPe3yJabTaToB. Takue



3a/1aHUS BILUIETEHBI B KaXK/bII U3 pa3AesioB IPOrpaMMBbl, TOCKOJIbKY BECH MATEpUAIT
y4eOHOro Kypca MIMPOKO MCHOJB3YeTCs A PelIeHUs NPUKIAIHBIX 3amad. [lpu
pelIeHWH  peambHBIX  MPAKTHUYECKUX  3adad  oOydaromuecs  pa3BUBAIOT
HAOI0JaTeIbHOCTh, YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThC,
UCIIONB30BaTh  AHAJOTHIO, 0000maTh W KOHKPETU3MPOBATh  MpoOJemy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAIHBIX 3a7ad
OpraHu3yeTcs B MPOLIECCE U3YUEHHs BCEX TeM y4eOHoro Kypca "Anredpa u Havana
MaTeMaTH4YECKOro aHanu3za'.

112.7.1.8. O6miee unciao 4acoB, OTBEACHHBIX JJIA M3yuUeHHsS y4eOHOro Kypca
"Anre6pa ¥ Havajla MaTeMaThuyeckoro aHaiauza" - 272 gaca: B 10 kmacce - 136
yacoB (4 Jaca B Hezieno), B 11 kimacce - 136 yacos (4 yaca B HEJIEIO).

112.7.2. Conepxanue o0yuenus B 10 xiacce.

112.7.2.1. Yncna v BBIYUCTICHUS.

Paunonaneupie yucna. OOBIKHOBEHHBIE M JECATUYHBIE APOOH, MPOLEHTHI,
OecKkOHeuHble Iepuoanyeckue Apoou. llpumeHeHue apoOGell W MPOLEHTOB IS
peleHns NPUKIaaHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACiIed 3HAHUN U PEAIbHOM KU3HH.

JlelictBuTenpHblE 4Kciia. PanvoHaNbHBIE W HMPpPAUMOHAIBHBIE  YHCIIA.
Apudmernueckue  onepanMu ¢ JCUCTBUTENBHBIMU  4YHCIaMU.  Moayiib
JEUCTBUTEILHOTO YHUCIIA U €ro cBoMcTBa. [IpnOnmkeHHbIEe BBIYKMCIICHUS, TPABUIIA
OKpYTJICHHSI, PUKHUJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ nenbiM  1okaszaresneM. buHoM Herorona. Mcrnosb3oBaHue
HOJXOAIIEeH (POPMBI 3aIIMCH IEUCTBUTEIBHBIX YNCEN ISl PELLICHUS TPAKTUYECKUX
3a]1a4 ¥ NPEJCTaBICHUS JaHHBIX.

ApudmeTrueckuil KOpeHb HaTypalbHOM CTETIEHU U €r0 CBOMCTBA.

CreneHp ¢ panMOHAJIBHBIM IIOKA3aTENEM W €€ CBOWCTBA, CTENEHb C
JEHUCTBUTEIBHBIM IOKA3aTEIIEM.

Jlorapupm uwmcna. CpoiictBa mnorapupma. JlecsiTuuHble W HaTypalbHbIC
Jorapu(Msl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHI€HC 4YHCJOBOTO apryMeHTa. ApKCHHYC,
apPKKOCHUHYC M ApKTAaHT€HC YMCJIOBOI'O apryMEHTA.

112.7.2.2. YpaBHeHHs U HEPABEHCTBA.

ToxmecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUsA. YpPaBHEHHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIE ypaBHEHUsI M YypaBHEHHs-ciencTBUs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHbBIE METOJBl pEeIHICHUs LEJIbIX U APOOHO-PALMOHAIBHBIX YPaBHEHUU U
HEPaBEHCTB. MHOTO4YWICHb OT OJHOW MNEpeMEHHOW. JlereHnue MHOrodjeHa Ha
MHOIO4JIEH ¢ ocratkoM. Teopema be3dy. MHOrouieHsl ¢  LEJIBIMHU
ko3pdunmenramu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPKAIINX CTEIIEHU U KOPHHU.

Wppanmonansubie ypaBHeHHs. OCHOBHBIE METO/bI PEUICHUSI UPPALIMOHATBHBIX
YpPaBHEHHUM.

[TokazatenbHble ypaBHeHHs. OCHOBHBIE METOABI PEIICHHS TMOKa3aTeIbHBIX
YpPaBHEHHUM.

[IpeoOpazoBaHue BbIpaXeHU, COAEpKALUX JTOTapu(MBbI.



Jlorapupmuueckue YpaBHEHMUS. OcCHOBHBIE METO/IbI pELICHMUS
Jorapu(pMUUECKUX YpaBHEHHIA.

OcHOBHBIC TPUTOHOMETPUUYECKHE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoOMETpUYECKUX YPaBHEHUM.

Pemienne cucrem JMHEHHBIX ypaBHEHHMU. Marpuia CUCTEMBI JIMHEWHBIX
ypaBHeHMil. OnpenenuTenb MaTpuilbl 2 X 2, €ro IeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENs ISl PELICHUS
CHUCTEMBI JIMHEUHBIX YPABHCHUU.

Pemenne npukiagHeIX 3a1ad ¢ MIOMOINBIO CUCTEMBI JIMHEWHBIX YPAaBHEHHM.
HccenenoBanye MOCTPOCHHOM MOJIENN € TIOMOIIBIO MATPULL ¥ ONIPEIAEITUTEIICH.

ITocTpoeHne MaTeMaTHYeCKMX MOJCNIECH pPEaJbHOW CUTyalMd C IIOMOUIBIO
YPAaBHEHUN M HEPABEHCTB. [IprMeHEHHME ypaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHON
KU3HH.

112.7.2.3. ®ynkuuu u rpadukmu.

@yHKUuMsA, crnocoObl 3agaHus  (QyHKuuU. B3aumMHO oOpaTHble (QYyHKIUU.
Komno3zummss @ynkuuii. I'papuk  yHkmm. DneMmeHTapHble MpeoOpa3oBaHUs
rpaguKoB (QyHKIIHIA.

OO6nactb omnpeneneHuss ¥ MHOXKECTBO 3HaueHUW (yHkiuu. Hymm QyHkoum.
[IpomexxyTku 3HaKomocTossHCTBA. UeTHble 1 HeueTHbIe pyHKUMU. [lepuoanueckue
¢yskiun. IlpomMexxyTku MOHOTOHHOCTH (pyHKIMH. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblliee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneliHasg, KBaJapaTHyHas W JApOOHO-IMHEHHas (QYHKIUH. ODJIEeMEHTapHOEe
UCCIJIEJOBAaHUE U IOCTPOCHUE UX IPa(PUKOB.

CrenenHast QyHKUMsI C HaTypajJbHBIM W LIENBIM Noka3areneMm. Ee cBoiicTBa u
rpaduk. CBoiicTBa M rpaduk KOpHS N-OM CTENEeHM Kak (GyHKIUU OOpaTHOU
CTEICHH C HATYPaJIbHBIM ITOKA3aTEIIEM.

[TokazaTenbHass u JjorapupmMuyeckass (QyHKIUU, HX CBOICTBA M TIpauKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs ypaBHEHUM.

TpuroHomerpuyeckas OKpPYXHOCTb, ONpPENEIEHUE TPUTOHOMETPUUYECKHUX
(GyHKLIMNA YUCIOBOTO apryMEHTA.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B PeaJIbHBIX Ipolieccax U siBneHusix. I'paduku
pEaAIbHBIX 3aBUCUMOCTEM.

112.7.2.4. Hayasia MareMaTH4eCcKOro aHajus3a.

ITocimenoBaTenbHOCTH, CIOCOOBI 3aJaHUsS IIOCIEIOBATEIbHOCTENH. MeTon
MaTeMaTU4eCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
MIOCJIENOBATENBHOCTH. MCTOpHsST BO3HUKHOBEHHS MaT€MAaTHYECKOIO aHaju3a Kak
aHaJin3a OECKOHEUHO MAaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas IMporpeccuu. beckoHeuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIIEH TeOMETPpUYECKON
IIPOIrPECCUHU. JIMHENHBIW U SKCIIOHEHIMAIBHBIN pOCT. Yucino €. Popmyiia ClI0KHBIX
NpolEeHTOB. Vcnosb30BaHWE TIPOTrpeCcCHH I PEIICHUS peajbHbIX 3a1ad
MIPUKIIATHOTO XapaKTepa.

HenpepriBuble ¢yHKIMM W uX cBoHcTBa. Touku paspbiBa. ACHUMIOTOTHI
rpadukoB ¢yHkuuid. CBoHcCTBa (YHKUMH HENpPEephIBHBIX Ha OTpe3ke. MeTon



MHTEPBAJIOB JUIsl PEIICHUS HEpaBEeHCTB. lIpuMeHeHHe CBOMCTB HENPEPBIBHBIX
byHKIMI 1715 penieHus 3aaa4.

[lepBas u BTOpas mpousBoAHbIe GyHKIHH. OnpeneneHue, reOMeTpUIECKUil 1
busznyecKkuii CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBoaubie dneMeHTapHBIX PyHKIMNA. [Ipon3BOIHAS CyMMBI, MPOU3BEACHHS,
YaCTHOTO ¥ KOMITO3ULIUU (DYyHKIUH.

112.7.2.5. MHOXk€eCTBa U JIOTHKA.

MHoOXeCcTBO, oOllepallid HaJ MHOXKECTBAMUM M HMX CBOMCTBa. Jlmarpammsl
Ouinepa-Benna. IIpuMeHeHHME TEOPETHKO-MHOXKECTBEHHOI'O — ammapara Ui
ONMCAHMS pEalbHBIX NPOLECCOB M SBJICHUW, NPHU PELICHWH 3a1ad W3 JIPYTuX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeOpeMa, CBOMCTBO MaTEMaTHYECKOro OOBEKTa, CIEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCWIIBHBIE YPABHEHHSI.

112.7.3. Conepxanue o0yuenus B 11 kiacce.

112.7.3.1. Uucna v BBIYUCICHHUS.

Hartypanenble m uensle uucna. [IpumeHeHue MPU3HAKOB AEIUMOCTH LIEIBIX
yycen, HauOodpluik obmmui nenutens (mamee - HOJI) m HamMeHblee ooOIiee
kpatHoe (manee - HOK), octaTkoB no MozayJto, anroputMa EBkinaa s pemeHus
3a/1ay B LEJbIX YHCIIAX.

Kommiekchbie uncna. Anredpandeckas i TpUuroHoMmeTpudeckas GopMbl 3anucu
KOMIUIEKCHOT'O 4HuCla. ApU(PMETHUECKUE ONEPalUU ¢ KOMIUIEKCHBIMUA YHUCIIAMHU.
N300paxeHne KOMIUIEKCHBIX 4YHCENl Ha KOOPAMHATHON IiockocTu. Popmyina
MyaBpa. KopHM n-0oii CTEmeHM U3 KOMIUIEKCHOTO u4ucia. IIpumeHenue
KOMIUIEKCHBIX YMCEI [yl pelieHusl (PU3MUECKUX U T€OMETPUUECKHX 3a/1au.

112.7.3.2. YpaBHEHHUS 1 HEPABEHCTBA.

Cucrema M COBOKYNHOCTh YPAaBHEHUN UM HEPABEHCTB. PaBHOCWIIBHBIE CHCTEMBI
Y CUCTEMBI-CIIEJICTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTOOop  KOpHEH  TPUTOHOMETPUYECKUX  YpPaBHEHHMH  C  IOMOIIbIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKuX HEpaBeHCTB.

OcCHOBHBIE METO/IbI PELIEHUS TOKA3ATENbHbIX U JOTapU(PMUUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUSI UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PELIEHUS CHUCTEM M COBOKYITHOCTEH palMOHAJIbHBIX,
UPPALMOHATIBHBIX, TOKA3aTENIbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITApaMETPaMH.

IIpuMeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKHX
3a]a4 U 33/1a4 U3 pa3’IMyuHbIX 00JaCTell HAYKU U peasIbHOM KU3HU, UHTEPIpETaIis
MOJIyYEHHBIX PE3YJIbTATOB.

112.7.3.3. ®ynkiuu u rpaduku.

I'padux kommosumuu ¢yHkuuid. ['eomerpuyeckue o00pa3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

Tpuronomerpruyeckue PyHKIIUU, UX CBOMCTBA U TPaPUKH.

I'paduueckue meTonbl pelieHuss ypaBHEHUH M HepaBeHCTB. ['paduyeckue
METO/Ibl PEIICHU 3a/1a4 C TapaMeTPaAMH.



Ucnonb3zoBanne rpadukoB (GyHKUMA JUIsi  KMCCIEIOBAaHUS IPOLIECCOB U
3aBUCUMOCTEH, KOTOPHIE BO3HHUKAIOT MPHU PEIICHUU 3a7ad U3 JIPYTUX YUEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

112.7.3.4. Hayasia MaTreMaTH4ecKoro aHajius3a.

[IpumeHeHne MPOM3BOAHON K HCCIEIOBAHUIO (PYHKIM HAa MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxaenue  HauOONbIIEr0 W HAUMEHBIIETO0  3HAYEHUU
HEIPEPHIBHON (QYHKIIMU HA OTPE3KE.

[IpumeHeHne NPOW3BOAHOM Il HAXOXKIACHUS HAWJIY4Ilero PEHICHUs B
NPUKIAIHBIX 3a/adax, UIsl ONPENCIICHUS] CKOPOCTH M YCKOPEHHS IMpolecca,
3a1aHHOTO (hOPMYJION UK rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TiepBOOOpa3HbIX. [lepBooOpa3Hbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

Nurterpan. ['eoMeTpuyeckuii CMbICI UHTErpajia. BelUnCIEHUE ONMpPENEIEHHOTO
uHTerpaia no popmyne Herotona-Jleibnuna.

[IpuMeHeHne HHTerpana il HAaXOXKACHHS IUIOAAEeH IUIOCKMX GQUryp u
00BbEMOB T€OMETPUUECKUX TEI.

[Ipumepsl pemennii  audpepeHInanbHbIX  ypaBHEHUH. Maremarnueckoe
MOJICJIMPOBAHUE PEATbHBIX IMPOLIECCOB C NOMOLIBI Au(depeHIraIbHbIX
YPaBHEHUM.

112.7.4. Tlnanupyembie TpeAMETHBIE pE3yJbTaThl OCBOCHUS (eaepanbHON
paboueii mporpammbl yueOHOro kypca "Anrebpa W Hayala MaTeMaTH4eCKOro
aHayn3a" Ha yriryOJ€HHOM YpOBHE Ha YPOBHE CPEJHETO 00I11ero 00pa3oBaHusl.

112.7.4.1. K xonity o0yuenus B 10 kimacce 00ydaronuics MOJyIUT CISTYIOIIIE
NpEeAMETHbIE PpPE3yJIbTaThl 1O OTIEIbHBIM TeMmaMm (QenepaibHOM paboueit
mporpamMmbl yaeOHoro Kypca "Anrebpa u Hayajia MaTeMaTU4eCcKoro aHanusa':

112.7.4.1.1. Uncna v BEIYUCICHUS:

CBOOOJHO OINEpUPOBATh MOHATHSMHU: pPAlUUOHAIBHOE 4YHUCIO, OECKOHEeYHas
nepuoauyeckas JIpoOb, TMPOLEHTHhI, HWPPALMOHATIBLHOE YHCIO, MHOXECTBA
pallMOHANIBHBIX U ICUCTBUTEIIBHBIX YUCEN, MOYJIb AECHCTBUTEIHHOTO YHUCIIA,;

MPUMEHATh ApOOM MW TPOLEHTHI Il PEIICHUS NPUKIAIHBIX 3a7a4d U3
Pa3IMYHBIX OTPACIICH 3HAHUN U pEAIbHOM KU3HU,

MPUMEHSTh NMPUOIUKEHHBIE BBIUMUCICHUSI, TIPaBUJia OKPYIJICHUS, MPUKUAKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHUN;

CBOOOJTHO  OMEpUPOBATH TMOHSATHEM: CTEMEHb C LEIbIM TOKa3aTelieM,
WCITIOJIB30BATh MOAXOISIIYI0 (hOPMY 3aIlCh IEWCTBUTEIBHBIX YUCEIT JIJIST PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABIICHUS JaHHBIX;

CBOOOJTHO OIEPUPOBATH TOHITHEM: apU(PMETUYECKUN KOpPEHb HaTypabHOMN
CTEIICHH;

CBOOOJTHO OTIEPUPOBATH MOHATUEM: CTETICHD C PAIlMOHAIBHBIM MTOKA3aTeIIeM;

CBOOOJHO ONEPUPOBATH TMOHATUSAMU: JIorapudm 4yucia, JAECATUYHBIE U
HaTypajbHbIC JIOTapUPMBI;

CBOOOJHO OMNEpUPOBATh MOHATUAMU: CUHYC, KOCHUHYC, TAHTE€HC, KOTAHIEHC
YHUCJIOBOI'O apTyMEHTa;

OMepUpOBaTh MOHATUAMU: APKCUHYC, APKKOCHHYC MU apKTAaHT'€HC YHCIIOBOTO
apryMeHTa.



112.7.4.1.2. YpaBHeHUsI U HEPABEHCTBA!

CBOOOJHO OMEpPUPOBATh MOHITUSIMH: TOXKAECTBO, YpaBHEHHE, HEPaBEHCTBO,
pPaBHOCUJIbHBIC YPABHEHUS U YPaBHEHUI-CIICACTBHS, pABHOCUIILHBIC HEPABEHCTBA,

MPUMEHSATh PA3JIUYHBIE METOJbl PEIICHHsS] PAlMOHAIBHBIX H  APOOHO-
paIMOHAIBHBIX YPaBHCHHWH, NPHUMEHATh METOJ HWHTEPBAJIOB I PEIICHUS
HEPABEHCTB;

CBOOOZHO ONEpUPOBATh MOHATHUAMU: MHOTOUJIEH OT OJHOW TMEePEeMEHHOMH,
MHOTOWIEH C UelbIMU KOd(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSThH
JieJieHre MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUTSL pelIeHus 3a/1ay;

CBOOOJIHO OMEPUPOBATH MOHATUSIMU: CUCTEMA JIMHEWHBIX YPaBHEHUHN, MATPUIIA,
OTpPEJEIUTENb MAaTPUllbl 2 X 2 U €ro reOMETPUYECKUN CMBICH, HCIOJb30BaTh
CBOMCTBa ompeaenutTenss 2 X 2 g BBIUKCICHUS €r0 3HAYEHUS, MPUMEHSTH
OTIPEACTUTENN JUISI PEIICHUS CHCTEMbl JIMHEHHBIX YypaBHEHUH, MOJEIHPOBATH
peasibHbIe CUTYyallMd C MOMOIIBI0 CHUCTEMBl JIMHEWHBIX ypaBHEHUMU, MCCIIEIOBAThH
MOCTPOCHHBIE MOJIETIH C TIOMOIIBIO MAaTPHIl U ONpeeTUTENeH, HHTEPIPETHPOBATh
MOJYYEHHBIA pE3yJbTaT, HCIOJIb30BATh CBOMCTBA ACHUCTBUUA C KOPHIMHU A
npeoOpa3oBaHusl  BBIPAXEHHWH;  BBINOJHATH  MPEOOpa3OBaHUA  YHCIIOBBIX
BBIPXEHHH, COIEPIKAIINX CTENICHH C PAIlMOHATBHBIM TOKa3aTeNeM;

HCIIOJIb30BaTh CBOMCTBA JIOrapu(MoB ISl IpeoOpa3zoBaHusl JOrapupMUIECKUX
BBIPAKCHU;

CBOOOJTHO ONEPHUPOBATH TMOHITHAMHU: HppAIMOHAIbHBIC, IOKAa3aTelIbHbIE U
JorapuMUUYECKUe YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TTOMOIILI0 PABHOCUIIBHBIX
NEPEXO0JI0B WM OCYIIECTBIISS IPOBEPKY KOPHE;

NPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIBI ISl MpeoOpa3oBaHUs
TPUTOHOMETPUUECKHUX BBIPAKCHHI;

CBOOOMHO  OMEepUpOBaTh MOHATHEM: TPUTOHOMETPUYECKOE  YpaBHEHHE,
NPUMEHATh  HeoOXoaumble  (HOPMYJIBI  JIJIT  PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPHUECKUX YPAaBHECHUH;

MOJICTTUPOBATh pEaJbHBIE CUTyallMM Ha S3bIKE aireOpbl, COCTABIATH
BBIpQXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJa4d, HCCIEI0BATh
MOCTPOCHHBIE MOJICITU C UCIIOJIb30BAHUEM amapara aireOphi.

112.7.4.1.3. ®yHkuuu u rpapuku:

CBOOOJTHO OIEPUPOBATH MOHATUAMH: (PYHKIMSA, CIOCOOBI 3amaHus (yHKIIUU,
B3aMMHO OOpaTHble (QYHKIUU, KoMmo3uIusi GyHKUUWA, rpaduk QyHKIUH,
BBITIOJIHATH dJIEMEHTapHbBIC MTpeoOpa3oBanus rpadukoB (PyHKITHI;

CBOOOZHO OMNEpPUPOBATh MOHATHAMH: OOJACTh ONPEEICHHUS U MHOXECTBO
3HauYeHUN (DYHKIMH, HYIH (YHKIIUU, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJTHO OMEpPUPOBATh TIOHSATHSMHU: HYETHBIE H HEUYETHbIE (YHKIIUH,
nepuoIndecKkne (PyHKITUH, TPOMEXYTKH MOHOTOHHOCTH (DYHKITUH, MAKCHMYMBI U
MUHAMYMBI (DYHKIIMH, HauOoJblliee W HaWMEHbIIee 3Ha4YeHWe (YHKIUM Ha
MIPOMEKYTKE;

CBOOOJTHO OTIEPHPOBATH MOHATHIMH: CTEICHHAs (DYHKIHS C HATypajdbHBIM M
IENBIM TIOKa3zareiaeM, rpapuK CTENeHHOW (YHKIMH C HATYpPaJIbHBIM U IEIbIM



nokasaresnemM, rpaguk KOpHs n-oil CTeNeHW Kak (PyHKIHHM OOpaTHOW CTENEHU C
HaTypaJIbHbIM OKa3aTeJeEM;

OTEpUPOBATh TOHATUAMHU: JUHEHHAs, KBaJpaTU4YHAI W JIPOOHO-THHEHHAS
(GyHKIIUH, BBITIOIHATH 3JIEMEHTAPHOE MCCIIEA0BAHNE U IOCTPOCHUE UX TPapUKOB;

CBOOOZHO OIEpHpOBaTh MOHATHSAMH: TIOKa3aTelbHas M Jorapudmuyueckas
GyHKIIMM, UX CBOMCTBA M TpadUKH, HCIONB30BaTh MX TpadUKHU ISl PELICHUS
YPaBHEHU;

CBOOOZIHO OINEpPUPOBaTh NOHATUAMU: TPUTOHOMETPUUYECKAs OKPY’KHOCTbD,
OIpe/ieNIeHNE TPUTOHOMETPUUECKUX (PYHKIUI YUCIOBOTO apryMEHTa;

UCIOJb30BaTh Tpaduku (QyHKUMH Ui HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYIHX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU, BBIpAXaTh (hOpMyIaMH 3aBUCUMOCTH MEXY BEIMUMHAMU;

112.7.4.1.4. Hauana MaTeMaTU4YECKOTO aHAIN3a:

CBOOOJHO ONEPHPOBATH MOHATHSAMHU: apupMETHUYecKas W TIeoMeTpuYecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reOMeTpUUecKasi Mporpeccus, TMHEHHBIA U
HKCIIOHEHIUAJIBHBIN POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTaBICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh MPOTPECCUM JJIsl PEIICHUS peajlbHBbIX 3aJad MNPUKIAJTHOTO
XapakTepa; CBOOOJHO OMEPUPOBATH MOHATUAMH: MOCIEIO0BATEIBHOCTb, CHOCOOBI
3aJlaHuA MOCJIEIOBATENbHOCTEH, MOHOTOHHBIE U OrpaHUYECHHbIC
IIOCJIEIOBATEIBHOCTH, TIOHUMATh OCHOBBI 3apOXKICHHUSI MAaTEMaTUYECKOIO aHaJIN3a
KaK aHaju3a OECKOHEYHO MaJblX;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: HENPEPbIBHbIE (PYHKIIMU, TOUKH pa3pbIBa
rpaduka GyHKIIMH, aCUMIITOTHI rpaduka QyHKINY;

cBOOOZHO oOmepupoBaTh MOHATHEM: (YHKLUS, HENpepbIBHAs Ha OTPE3KeE,
IPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKIUI 7151 peLIeHUs 3a/1a4;

CBOOOJHO ONEPUPOBATH MOHATHIMU: MEpPBasi U BTOpas MPOU3BOAHbIE (PYHKIIUH,
KacaresibHas K rpaduky QyHKIUY;

BBIYMCIISITH MPOU3BOAHBIE CYMMBbI, MPOM3BEICHUS, YaCTHOIO M KOMIIO3ULIUU
JIBYX (PYHKIMH, 3HATh TPOU3BOAHBIE AIIEMEHTAPHBIX (PYHKIUH;

UCIIOJIb30BaTh TE€OMETPUYECKUN W (PU3MYECKUNd CMBICT MPOU3BOTHOM Jis
pelIeHus 3a1a4.

112.7.4.1.5. MHO)ecTBa U JIOTHKA:

CBOOO/IHO ONEPUPOBAThH MOHATUSMU: MHOKECTBO, ONIEPALMU Ha/l MHOKECTBAMU;
UCITOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIM armapaT s ONHMCAHUS pPeaJbHBIX
IPOLIECCOB U SIBJICHUH, IPH PELICHUHU 33]1a4 U3 IPYTUX yUYeOHBIX MPEAMETOB;

CBOOOZIHO OMNEpUPOBATh MOHATUSMHU: ONpEIEICHHE, TEOpeMa, ypaBHEHUE -
CJIEJICTBUE, CBOMCTBO MaTeMaTHUYECKOT0 00BEKTA, 10Ka3aTeIbCTBO, PABHOCUIIbHbIC
YPAaBHEHUS U HEPABEHCTBA.

112.7.4.2. K xonity oOyuenus B 11 kimacce 00ydaronuics mogyqduT CIeAyOIIIe
NpeAMETHbIE PpEe3yJIbTaThl MO OTIEIbHBIM TeMmaMm (QenepaibHO padboueit
nporpamMmsl yueOHOro Kypca "Asnredpa u Hayajla MaTeMaTUYeCKOro aHanuza':

112.7.4.2.1. Uncna v BBIYUCICHUS:

CBOOOJIHO OINEPUPOBATH MOHATUSIMU: HATYpaIbHOE U LIEJI0€ YMCIO, MHOXKECTBA
HATypaJIbHBIX U LIEJIbIX YHCEeJl, UCIOJIb30BaTh MPU3HAKU JIETUMOCTH LIEJBIX YHUCE,



HO/l u HOK nHaTypanbHBIX 4YMceN AJis pElIeHUs 3a/iay, MPUMEHSTh aJrOpUTM
EBxnnpa;

CBOOOZHO ONEpUPOBATh TOHATHEM OCTaTka MO MOJYJIO, 3aIUCHIBAThH
HATypaJIbHbIE YMCIIA B PA3JIMYHBIX IO3UIIMOHHBIX CUCTEMAX CUHUCIICHHUS,

CBOOOZHO OMNEPUPOBATh MOHATHUAMU: KOMILJIEKCHOE YHCJIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE UYMCIa B alreOpandeckon u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIOIHATH apu(METHUECKUE ONepalii ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

112.7.4.2.2. YpaBHEHUsI U HEPABEHCTBA:

CBOOOJTHO ONEPHUPOBATH MOHIATHSAMHU: HppaAlMOHAIbHBIC, IMOKAa3aTelbHbIE U
jJorapuMUYECKHE€ HEpPaBEHCTBA, HAXOJUTh MX PEIICEHUS C TMOMOUIBIO
PaBHOCHJIBHBIX TIEPEXOIOB;

OCYULIECTBIISITh OTOOP KOPHEN MPH pEelICHUU TPUTOHOMETPUYECKOTO YPaBHEHMUS;

CBOOOJHO  OINEPUPOBATH IOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoaumble  (OPMYJbI Il PELIEHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJHO ONEpUPOBATh MOHATUSMU: CHUCTEMA U COBOKYITHOCTb YpaBHEHHWH U
HEPaBEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIICCTBUSA, HAXOJAUTh PEIICHUS
CUCTEMBI M COBOKYMHOCTEW pallMOHAIbHBIX, UPPALUOHAIBHBIX, TOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

penaTh parMoHalbHbIE, UppPAllMOHABHBIE, MTOKa3aTeIbHbIC, JOrapupMUIECKUe
U TPUTOHOMETPUYECKHE YPAaBHEHHMsS W HEPABEHCTBA, COAEpP)KAIUME MOIYJIH U
napaMeTphl;

NPUMEHSTh Tpaduueckue METOJbI JIJisi PEIIeHUs] YPaBHEHUW W HEPaBEHCTB, a
TaKXke 3ajJlad ¢ napaMeTpaMu;

MOJICTUPOBATh pEalbHbIE CHUTyalldd Ha S3bIKE aireOpbl, COCTaBIATh
BBIDOKEHUSI, YPABHEHHUS, HEPABEHCTBA M HUX CHCTEMbl IO YCJOBHUIO 3a/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara anreopsl,
MHTEPHPETUPOBATH NOJYUECHHBIN PE3yJIbTAT.

112.7.4.2.3. ®yHKIUU U TpapuKu:

CTpOUTh TrpaduKy KOMIIO3UIMH (QYHKUUA C TIOMOIIBIO 3JIEMEHTapHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIIO3UIUU ABYX (DYHKIIMIA;

CTPOUTh TeOMeTpuYeckrue o0pas3bl YpaBHEHU U HEPABEHCTB HAa KOOPJIMHATHON
IJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATUSAMHU: TPAQUKN TPUTOHOMETPUIECKUX (PYHKITUH;

MPUMEHATh (PYHKIIUU U1 MOJCIUPOBAHUS U WCCIEIOBAaHUS peaTbHBIX
IIPOLIECCOB.

112.7.4.2.4. Hauana MaTeMaTU4YECKOTO aHAJIN3a:

MCIIOJIb30BaTh MPOU3BOJHYIO JJISl UCCEIOBAaHUS (PYHKIIMM HA MOHOTOHHOCTH U
IKCTPEMYMBI;

HaXOJUTh HAauWOOJIbIlIEE U HAUMEHbIIEE 3HAUYCHUS (PYHKIUU HEMPEPHIBHOM Ha
OTpE3KE;

UCIIOJI30BaTh MPOU3BOAHYIO JJI HAaXOXKACHHS HAWIy4yllero pelieHus B
OPUKIAAHBIX, B TOM YHCIE COLMAIbHO-DPKOHOMMYECKHMX, 3ajadax, s



OTIpE/IeTICHUS] CKOPOCTH W YCKOpPEHHWS Tpollecca, 3aJaHHOrOo (QOpMyJIol WM
rpaduxom;

CBOOOJTHO OTIEPHPOBATH MOHATUSMU: TIEPBOOOpa3Hasi, ONPEACICHHBIN HHTETPA,
HAXOJIUTh TIEPBOOOPA3HBIC JIEMEHTAPHBIX (PYHKIUI W BBIYUCISATH WHTETPAT MO
dbopmyne Hrtotona-Jleiibnuia;

HAXOJUTh TUIOMIA/IN TUIOCKHX (GUTYP ¥ 0OBEMBI TEIl C MOMOIIIBIO HHTETPAIa,;

UMETh TPEJCTABICHHE O MaTeMaTHYeCKOM MOJICIHPOBAHUN Ha TIpUMEpe
cocraBieHus nudepeHITnaTbHBIX YpaBHEHUH;

pemath TpPUKIATHBIE 3aJa4d, B TOM YHCJIE COIMAIBHO-DKOHOMHUYECKOTO M
(U3MYECKOTO XapaKTepa, CpeICTBAMH MAaTEeMaTHICCKOTO aHaJIH3a.

112.8. PaGouasi nporpamma y4yeoHoro kypca "I'eomerpus''.

112.8.1. [loscHuTENBHAS 3aIIUCKA.

112.8.1.1. T'eomerpusi sBISIETCS OJHMM K3 0a30BBIX KypCOB Ha YpPOBHE
cpeaHero oomero oOpa3oBaHUsl, TaK KaK OOECIEYMBACT BO3MOXKHOCTb WM3YUCHHS
JVCLIUIUIMH €CTECTBEHHO-HAYYHOW HAMPaBICHHOCTH U MPEIMETOB T'yMaHUTAPHOTO
nukia. Jlormueckoe MmbliuieHue, GopMupyeMoe NMpu U3y4eHUU OOyYaroIIMMUCS
MOHATUMHBIX OCHOB T'€OMETPHUH, MPU JOKA3aTEIBCTBE TEOPEM M IOCTPOCHUU
LEMOYKH JIOTUYECKUX YTBEPXKICHUM MpHU PEIICHUH TEOMETPUUECKUX 3ajad,
YMEHHE BBIJIBUTaTh M ONPOBEpPraTh T'MIOTE3bl HEMOCPEACTBEHHO HCIOIL3YIOTCS
IpU PEIICHUH 337a4 E€CTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTU (PU3UUYECKHX
3a1ad.

112.8.1.2. llenp ocBoeHusi mporpamMmbl ydeOHOTO Kypca "['eomerpus" Ha
yTIIyOJIEGHHOM YPOBHE - Pa3BUTUE MHJIMBUIYATbHBIX CIIOCOOHOCTEN O0ydYarommxcs
Ipyu  UW3YYEHUU TEOMETPUM, KaK COCTaBJISIONEH MpeaMeTHOW  o0iacTu
"Maremartuka u uHpopMaTuka" yepe3 oOecriedeHre BO3MOKHOCTH MPUOOPETCHHUS
U HCIMOJNb30BaHUA OoJee TIIyOOKMX TE€OMETPUYECKUMX 3HAHMM U JCHCTBUH,
crienu(PUIHBIX TEOMETPUH, U HEOOXOIUMBIX JJISI YCIEUIHOTo MPo¢deCCUOHATIBHOTO
o0pa3oBaHus, CBI3aHHOTO C UCIIOJIb30BaHUEM MATEMATHKH.

112.8.1.3. TlpuopuTeTHBIMU 3aJlauaMH Kypca TEOMETPUM Ha YTIIyOJICHHOM
YPOBHE, PACIIUPSIIONIMMH U YCUJIUBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SBIISIOTCS:

pacuMpeHre MpeACTaBICHUS O T€OMETPUU KaK 4aCTH MHUPOBOU KYJBTYphI U
dbopMupOBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOIIUM MUPOM;

dbopMHUpOBaHHE TIPEACTABJICHHUS O TMPOCTPAHCTBEHHBIX (UTYpaX Kak o
BAKHEMIINX MaTEMaTUYECKUX MOJIEINAX, MO3BOJSAIONIMX OINHUCHIBAaTh U U3Yy4aTh
pa3HbI€ SIBJICHUS OKPY>KAIOIIEr0 MUPA, 3HAHUE MMOHATUIHOTO arapara mno pa3iaeiy
"CrepeomMerpus" yu4eOHOTO Kypca T€OMETPHH;

dbopMHupOBaHKE YMEHHUS BJIaJIETh OCHOBHBIMU MOHSATUSMU O MPOCTPAHCTBEHHBIX
dburypax u UX OCHOBHBIMHU CBOMCTBaMH, 3HAHHE TeOpeM, POpMyT U yMEHHUE UX
MPUMEHSTh, YMEHHS JTOKAa3bIBaTh TEOPEMbl U HaXOAUTh HECTAHIAAPTHBIC CIIOCOOBI
pelieHus 3a1a4;

dbopMupoBaHUEe YMEHHSI paclio3HABaTh Ha 4YepTEkKax, MOJACISIX U B pealbHOM
MUpE MHOTOTPAaHHUKH M TeJla BpalleHUs, KOHCTPYUPOBATh T€OMETPUUECKHUE
MOJEIIH;



dbopMHpOBaHHE MOHMMAHMS BO3MOXKHOCTH AKCHOMATHUYECKOrO0 IOCTPOEHUS
MaTeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCUOMATUKH TPHU
IIPOBEJCHNUN PACCYKIACHUM;

dopMupoBaHHe yMEHHUS BIAJETh METOJAMHU JOKA3aTelIbCTB U aJTOPUTMOB
pEIIeHUs,, YMEHUSI WX IMPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYXICHHS B
XOJI€ PELICHHs CTEPEOMETPUUECKHUX 3a]a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMupoBaHHE TIPEICTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
000CHOBaHUU MaTEMaTUYECKUX YTBEPKJIECHUN U POJIM AKCHOMATUKHU B MIPOBEACHUU
JNEAYKTUBHBIX PacCy>KICHUMH;

pa3BUTHE U  COBEPILICHCTBOBAHME MHTEIICKTYalbHBIX W  TBOPYECKHUX
CIIoCOOHOCTEW 00y4Yaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUU;

dbopmupoBanrue (GYHKIUOHATBHOM TPaMOTHOCTH, PEJIEBAHTHOW T€OMETPHH:
YMEHUSI pPAaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX MOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEalbHBIX XU3HEHHBIX CUTYAlUSX U MPU U3YUYCHHUH JPYTUX
y4eOHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, HCCJIEIOBAHUS MOCTPOEHHBIX MOJENEH,
WHTEPHPETALNN [TOTYYEHHBIX PE3YIIHTATOB.

112.8.1.4. OCHOBHBIMU COAEpPKATEIbHBIMU JIMHUSAMU y4eOHOro Kypca
"Teomerpus" B 10 - 11 xmaccax ssmstores: "lIpsmple W IUIOCKOCTH B
npoctpancTBe", "Muororpannuku', "Tena Bpamenus", "BeKkTopbl U KOOpJIUHATHI
B npocTtpaHcTBe", "J[BUXKEHUS B TPOCTPAHCTBE" .

112.8.1.5. Cdopmymupoannoe B DPI'OC COO TpeboBanue '"ymeTb
OIIEpUPOBATh TMOHATUAMHU', PEICBAHTHBIX T'€OMETPUHM Ha YIIyOJIEHHOM YpPOBHE
oOyuennst B 10 - 11 kiaccax, OTHOCHUTCS KO BCEM COJAEPKATEIbHBIM JIMHUSIM
y4eOHOro Kypca, a (OpMHUpOBaHUE JIOTUYECKHMX YMEHUH pachpeiensercs He
TOJIBKO TIO COJIE€pPXkATeNIbHbIM JIMHUAM, HO M N0 rojgaM oOyudeHusa. CopepxaHue
oOpa3oBaHUs, COOTBETCTBYIOIIEE  MPEAMETHBIM  pe3yJbTaTaM  OCBOCHHS
denepanibHOM paboueld mporpamMMbl, pachpeieieHHbIM [0 rojaM OOydeHHs,
CTPYKTYPUPOBAHO TaKUM 00pa3zoM, 4TOObI KO BCEM OCHOBHBIM, IPUHIUIIUATBHBIM
BOoIllpocaM  oOydaroniuecs  oOpamjajiuch  HEOJHOKPATHO, YTO  TMO3BOJISIET
OpraHU30BaTh  OBJAJCHHE T'ECOMETPUYECKHUMH TOHATUAMH U  HABBIKAMH
MOCJIEIOBATEIbHO WM TOCTYNaTeabHO, €  COOJIIOJIGHHEM  MpUHIUIA
IPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKIIIOUATh B OOIIYIO0 CUCTEMY F€OMETPHUUECKUX
MPEACTABICHUNM OO0YYaIOIIUXCs, pacIIupsii U yriayomnsas ee, oOpasys MpPOUYHbIE
MHO>KECTBEHHBIE CBSI3U.

112.8.1.6. Ilepexonq K H3Y4EHMIO T€OMETPUM Ha YIIyOJEHHOM YpOBHE
MO3BOJISIET:

co3math  ycioBus i guddepennmanyu  oOydeHHS,  MOCTPOCHUS
WHIUBU Ty ATBHBIX

o0pa3oBaTeNbHbIX NPOrpaMM, 00ECeUUuTh YIIIyOJIEeHHOE U3yYeHHE Te€OMETPUU
KaK cocTaBJisitolel yueoHoro npeamera "Martematuka';

NOJATOTOBUTHh O0YYarOUIUXCS K MPOJOJDKEHUIO U3YUYEHUSI MAaTEMAaTUKU C YYETOM
BbIOOpa Oyayiei npodeccuu, obecreurnBasl TPEEMCTBEHHOCTh MEXIy OOIIUM U
npodeCCUOHAIBHBIM 00pa30BaHUEM.
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112.8.1.7. O6miee yuciao 4acoB, OTBEACHHBIX JJII M3y4YEeHHUS y4eOHOro Kypca
"T'eometpus" Ha yrmyOieHHoM ypoBHe - 204 yaca: B 10 xiacce - 102 yaca (3 gaca
B Heaeno), B 11 kiacce - 102 gaca (3 gaca B Heemio).

112.8.2. Conmepxanue o0ydenus B 10 xiacce.

112.8.2.1. IIpsiMble ¥ IIIOCKOCTU B MPOCTPAHCTBE.

OcCHOBHBIE OHATHS CTEPEOMETPUHU. ToUKa, MpsMast, MIOCKOCTh, IPOCTPAHCTBO.

[lonsiTue 00 AaKCMOMATHYECKOM IIOCTPOCHHH CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPHUH U CIICACTBUS U3 HUX.

B3auMHOE pacnonoXeHHe IMpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIINECH,
napajuyielbHble M CKpelIMBarouyecs mnpsMble. [Ipu3Haky CKpenmMBarOMIUXCs
npsMbIX. [lapamienbHOCTh NPSIMBIX U IIJIOCKOCTEN B IMIPOCTPAHCTBE: MAapaJlIeIbHbIE
IPSIMBIE B IPOCTPAHCTBE, MAPAIUICIBHOCTD TPEX MPSIMBIX, NAPAIIIEIBHOCTD MPSIMON
U 1ulockocTH. [lapaiienbHoe M LEHTpaTbHOE INPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajljIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaiienbHOCTh MIIOCKOCTEN: NapajlieIbHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYIAPHOCTh NMPAMOW M IIOCKOCTH: INEPIEHIUKYJISIPHBIE TPSMBIE B
IIPOCTPAHCTBE, MpsMBIEC IMAPAJUICIBHBIE W NEPIEHIUKYJSPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
[IEPIICHIUKYJIAPHOU IIJIOCKOCTH. OpToronajibHOE IIPOCKTUPOBAHHUE.
IleprieHIUKYJISp WU HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU 1O IUIOCKOCTH, PACCTOSHUE
OT MNpsAMOM 10  IUIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIMKYJAPHOCTH  JIBYX
IJI0CKOCTEN. Teopema o0 Tpex MEepPIEeHINKYIIAPaAX.

VYTIIbl B IPOCTPAHCTBE: YTOd MEXKIAY NMPSAMOM U TUIOCKOCTBIO, IBYTPAHHBIN YTOJI,
JMHEWHBIA YTOoJ JBYIPAHHOTO yrya. TpexrpaHHbli W MHOIOTPAHHBIE YIJIBL.
CBoiiCTBa IJIOCKMX YIJIOB MHOTOrpaHHoro yria. CBOHCTBA IUIOCKHX U
JBYTPaHHBIX YTJIOB TPEXI'PAHHOTO yria. TeopemMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOTO YIJa.

112.8.2.2. MHOTOTpaHHUKH.

Buzibl MHOTOrpaHHHMKOB, pa3BepTKa MHOrorpaHHuka. [Ipusma: n-yrosipHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — NApajuleenunes; ¢  €ro  CBOMCTBA.
Kparuaiiiine mnyTd Ha TOBEPXHOCTHM MHOrorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronbHas mnUpamuaa,
npaBWibHAs U ycedeHHass nupamuabl. CBoiicTBa pebep M OOKOBBIX TIpaHei
MPaBWIBHOW mnupamuabl. [IpaBuiibHbIE MHOTOIpDAHHUKH: IIPaBWJIbHAS MpU3Ma U
IpaBWIbHAs IHMPAaMHA, TPaBUIIbHAS TPEYroJibHAs NHpaMHUa W NPABUIIBHBIN
TeTpa’ap, KyO. IlpencraBieHune o TpaBUIIBHBIX MHOTOTPAHHUKAX: OKTa’3p,
JOAEKAdIP U UKOCADIP.

Boluucienue 31eMeHTOB MHOTOTPAHHUKOB: pedpa, AuaroHainu, yrisl. [lnomans
OOKOBOW TMOBEPXHOCTH M TIOJHOM MOBEPXHOCTH MPSAMOM NTPU3MBI, IUIOLIAAb



OCHOBaHHUM, TeopemMa O OOKOBOW TMOBEPXHOCTH MpsAMOM mpu3Mbl. [lmomans
OOKOBOM TMOBEPXHOCTH M TIOBEPXHOCTH NPABUIBbHOW MOUPaMUIbI, Teopema o
IJIOIIA/IA YCEUYEHHOW TUPAMMUIBI.

CumMeTpuss B TPOCTPAHCTBE. DJIEMEHTbl CUMMETPUM  MPABHIbHBIX
MHOTOTpaHHUKOB. CUMMETpUsi B MPaBWIHBHOM MHOTOTPAaHHUKE: CHUMMETPUS
napajuielienuneaa, CUMMETPUSl MPABWIbHBIX MPU3M, CUMMETpPUS MPaBUIbHOU
MAPaAMHUIBI.

112.8.2.3. BeKTOphl U1 KOOPAUHATHI B TPOCTPAHCTRBE.

[lonsiTUsA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABICHHBIE U IMPOTUBOIOIOKHO
HaIpaBJeHHbIE BEKTOPbl. PaBEHCTBO BEKTOPOB. J[eMCTBUS C BEKTOPAMHU: CIOKEHUE
U BBIYMTaHUE BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBolcTBa clokeHHsl BEeKTOpoB. CBOMCTBA YMHOXKEHUS BEKTOpa Ha YHUCIIO.
[TonaTre KOMIUIaHApHBIE BEKTOPHI. [Ipu3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBwio mapamienenunena. Teopema O pa3loKEHUM BEKTOpa IO TpeM
HEKOMIUIaHApHBIM  BekTopaMm. [IpsiMmoyronpHas  cuctemMa  KOOpAMHAT B
npocTtpancTBe. KoopauHatel BekTopa. CBsI3b MEXIYy KOOpPJIWHATAMH BEKTOpa U
KOOpAMHATAaMH TOYEK. YTOJN MEXIy BekTopamu. CkalsgpHOE MPOU3BEICHUE
BEKTOPOB.

112.8.3. Conepxanue o0yuenus B 11 kiacce.

112.8.3.1. Tena BpaieHus.

[TonaTus: UWIMHApPUYECKAss TOBEPXHOCTb, KOHUYECKAash  IOBEPXHOCTb,
chepuueckas TMOBEPXHOCTh, oOpasyromue mnoBepxHocTe. Tema BpalieHus:
HWINHAP, KOHYC, YCEYEHHBIH KOHYC, cdepa, map. BzaumHoe pacmonoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpaIlieHusi Ha TIocKocTh. Pa3sBepTka munuHapa U koHyca. Cummerpus chepbl U
niapa.

O6beM. OcHoOBHbIE CBOMcTBa 00beMOB Tel. Teopema 00 oObeme
MPSIMOYTOJILHOTO Tapajuiesnenunena v ciaefactBus u3 Hee. OObeM mnpsmoi u
HAKJIOHHOW MPU3MBbl, HWIMH]IpA, MUpaMuabl U KoHyca. OObeM Iapa u 1mapoBOTO
CErMeHTa.

KomOunanuu Ten BpalieHus U MHOTOTpaHHUKOB. IIpu3ma, BhucaHHas B
UWJIMHIpP, OMNHCaHHas oOKoJio uuiauHapa. llepeceuenue cdepsl u 1mapa ¢
miockocThio. Kacanue mrapa u cdepsl miockocTbio. [loHATHE MHOTOTpaHHHKA,
OMMMCAHHOTO OKOJIO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAaIl[CHUS.

[Inomans MOBEPXHOCTH IWIIMHIPA, KOHYyCa, IUIOMAnAh cPepbl U €€ YacTeil.
[Tonobne B mpocTtpancTBe. OTHOIICHHE OOBEMOB, IUIONIIANCH ITOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue momobusi, ToMoTeTHsi. Pemienue 3amau Ha
MJIOCKOCTH C UCIIOJB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceyeHuit MHOTOTPAHHUKOB M TEJ BpAILICHUS: CEUCHUS LWJIUHIpa
(mapaJyuienbHO W TIEPICHIUKYJSIPHO OCH), CEYEHHUs KOoHyca (mapajijiebHOe
OCHOBAHHUIO U MPOXO/IAIIEE YePe3 BEPIINHY), CEUCHUs 11apa, METOAbl TOCTPOCHUS
CEUEHUM: METOJ] CJIeJI0OB, METOJI BHYTPEHHETO MPOEKTHUPOBAHUS, METOJI TIepeHoca
CEKYILEH TIIOCKOCTH.



112.8.3.2. BekTopsl U1 KOOPAUHATHI B TPOCTPAHCTRBE.

Bexkrops!l B npocTpancTBe. Onepannu Haj BEKTOpaMH. BEeKTOpHOE yMHOXEHUE
BeKTOpOB. (CBOICTBA BEKTOPHOrO0 yMHOXeHHUA. lIpsimMoyronpHas cucrema
KoopauHaT B mnpocTtpaHcTBe. KoopauHaTel BekTopa. PasznokeHune BekTopa IO
0azucy. KoopanHaTHO-BEKTOPHBII METOJ IPH PELIEHUH T€OMETPUYECKUX 3a]au.

112.8.3.3. JIBu>keHUsI B IPOCTPAHCTBE.

HBxenus mpoctpancTBa. OroOpaxeHus. [[BmwkeHus W paBeHCTBO (uryp.
OO6mme cBoiicTBa JBWKEHUH. Buabl JBM)XEHUN: TapauiebHBIA IEepPEeHoC,
LEHTpaJbHAass CHUMMETPUS, 3€pKaJbHasi CUMMETpHs, IMOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.

112.8.4. IlpenMeTHble pe3yJbTaThl IO OTJCIbHBIM TeMaM Yy4eOHOro Kypca
"Teomerpus". K xonity 10 kiacca o0ydaronuiicss HAQy4YuTCs:

CBOOOJIHO OMEpPUPOBATH OCHOBHBIMH MOHSITHSIMU CTEPEOMETPUU MPU PEUICHUU
3a/1a4 ¥ MPOBEJICHUN MaTEMAaTUUECKUX PACCYKICHUIT;

MPUMEHATh AKCUOMBI CTEPEOMETPUM U CIEJACTBUS U3 HHUX MPU PEIICHUU
F€OMETPUYECKHX 3a]1aY;

KJIACCU(PUIIMPOBATh B3aHUMHOE pACIOJIOKEHUE TMPSAMBIX B IPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

CBOOO/IHO OIEpPUPOBATH MOHSTUSIMU, CBSI3aHHBIMH C YIJaMU B MPOCTPAHCTBE:
MEK]Ty IPSIMBIMHU B IPOCTPAHCTBE, MEXTY MPSMOU U IIIOCKOCTHIO;

CBOOOJTHO OMEpUPOBATh TMOHSATUSMH, CBSI3AHHBIMU C MHOTOTPaHHUKAMU;
CBOOOJTHO pacrio3HaBaTh OCHOBHBIE BUJbl MHOTOTPAHHHUKOB (MpU3Ma, MUPaAMU/IA,
MPSIMOYTOJIbHBIN TapaJijiesienuIel, Kyo);

KJ1accuuIMpoBaTh MHOTOTPaHHUKH, BBIOMpAs OCHOBAHUSA TUTSt
Kiaccudukanuy; cBOOOTHO ONMEPUPOBATH MOHSATUSMHU, CBSI3AHHBIMU C CEYCHUEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

BBIMIOJIHSTh IMApajuIeNIbHOE, LIEHTPAJbHOE M OPTOrOHAJIBHOE MPOEKTHPOBAHUE
(Guryp Ha IIOCKOCTb, BBIMOJIHATH U300pakeHUs PUTYp Ha MIIOCKOCTH;

CTPOUTh CEYEHUST MHOTOTPAHHUKOB Pa3JIMUHBIMU METOJIaMH, BBITIOJIHSITh
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MHPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y;

BBIYUCIISATh TUIOIIAIM TOBEPXHOCTEM MHOTOTPAaHHUKOB (Mpu3Ma, MUpaMHJIA),
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYJT;

CBOOOJTHO OTIEPUPOBATH MOHATUSAMU: CUMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh U
MJI0CKOCTh CHMMETPHUH, IIEHTP, OCh U TUIOCKOCTh CUMMETPUU (QUTYPHI;

CBOOOJTHO  OIEPUPOBATH TMOHATUSIMH, COOTBETCTBYIONIUMHU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

BBITIOJIHSATH JICUCTBUS HAJl BEKTOPaMU;

pemarh 3aJadyd  Ha JOKa3aTeJIbCTBO MATEMATUYECKUX OTHOIICHHH U
HaXO0XXJICHUE TeOMETPUYECKUX BEIIMYMUH, MPUMEHSS WM3BECTHBIE METOJbI MpHU
pelIeHU MaTEMaTUUECKUX 3a/1a4 MOBBIIIIEHHOTO U BBICOKOTO YPOBHSI CJIOKHOCTH;

OPUMEHSITh  MPOCTEUINME  MPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPYU PEIICHUH CTEPEOMETPUUECKUX 3a]1a4;



U3BJIEKaTh, MpeoOpa3oBbIBaTh W  HMHTEPOPETUPOBATH HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX;

MIPUMEHSATH MOJYYEHHbIE 3HAHUS Ha MPAKTHKE: CPABHUBATh U aHAJIU3UPOBATH
peanbHble CHUTYyallMM, NPUMEHSATh W3YYEHHbIE IOHATUS B IpPOLECCEe IOHCKa
pelIeHUs] MaTeMaTH4eCKh C(HOPMYJIUPOBAHHOW MpOOJEMBbI, MOJIEIHPOBATH
peanbHble CUTyallud Ha SI3bIKE T€OMETPUU, UCCIEN0BATh IOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATHI U TEOpEM, anmapara ajreopsl, pelaTh
IPAKTUYECKUE 33]1a4M, CBA3aHHbIE C HAXOKICHUEM I€OMETPUUECKHUX BEINYUH;

UMETh NPEICTaBICHUS OO0 OCHOBHBIX 3Talax pa3BUTHS TE€OMETPUU Kak
COCTaBHOM 4acTH pyHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.

112.8.5. IlpenMeTHble pe3yibTaThl IO OTJCIbHBIM TeMaM y4eOHOro Kypca
"Teomerpus". K xonity 11 kiacca oOydaronuiicss HaQy4YuTCs:

CBOOOJHO ONEPUPOBATH TMOHATUSMH, CBSI3aHHBIMU C LWJIUHAPUYECKOM,
KOHUYECKON U ChEepUUECKON MMOBEPXHOCTAMHU, OOBSICHATH CIOCOOBI MOTYYEHUS;

ONEepUpOBaTh TMOHATHUAMH, CBA3AHHBIMM C TEJIaMH BpAIICHHS: LHJIUHIPOM,
KOHyCOM, c(hepoit U mapowm;

pacno3HaBaTh Teja BpalleHus (MUWIMHIAP, KOHYC, cdepa U map) U OObSCHATH
CIIOCOOBI MOTYUYEHUS TEN BPAILECHUS;

KJIACCU(PUIIMPOBATH B3aMMHOE PACHOJIOKEHHE c(ephbl U TIIOCKOCTH; BBIYUCIATH
BEJIMYMHBI 3JIEMEHTOB MHOTOIPAaHHUKOB W TEJl BpalleHMs, O0OBEMBI M IUIOIIAIU
IIOBEPXHOCTE MHOTOIPAaHHUKOB M TEJI BpALIECHUS, TE€OMETPUYECKHX TEI C
IpUMEHEHUuEM GOpMYII;

CBOOOZIHO OIEpPUPOBaTh MOHATUSMH, CBSI3aHHBIMM C KOMOWMHALUSMU Tel
BpallleHUs1 U MHOTOTPaHHUKOB: MHOTOTPaHHMK, BOIUCAHHBIN B c(hepy U ONMMCAHHbBIN
okoJ10 cepsl, chepa, BucaHHasi B MHOTOIPaHHUK WJIM TEJIO BpallleHUs;

BBIYMCIISITH COOTHOIICHHSI MEXKAY IUIOMAAIMU TMOBEPXHOCTE M oObeMaMu
IMOT0O0OHBIX TEN;

M300pakaTh U3ydaeMble (PUTYPBI, BHITOIHITH (BBIHOCHBIE) IJIOCKUE YEPTEKHU U3
PUCYHKOB MPOCTBIX OOBEMHBIX (DUTYp: BUI CBEpPXy, COOKY, CHHM3Y, CTPOUTH
CEUEHMsI TeJl BpaIlCHMUS;

U3BJIEKaTh, HMHTEPIPETUPOBATh M  MPeoOpa3oBbIBaTH HHPOPMALHIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKaX;

cBOOO/IHO ONEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHATH OIEpalMU HaJl BEKTOPAMHU;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKApPTOBOM CHCTEME KOODPIMHAT; PELIaTh
reOMETPUYECKHE 337]a4 HA BBIYMCIIEHHE YIJI0B MEXAY NPSIMBIMU U IJIOCKOCTSIMH,
BBIYKCIICHHE PACCTOSSHUM OT TOYKM 1O IUIOCKOCTH, B LEJIOM, Ha NPHUMEHEHHE
BEKTOPHO-KOOPAMHATHOTO METOA MPU PEIICHUH;

CBOOOJHO  ONEPUPOBATH TMOHSTHUSIMHU, CBSI3aHHBIMU C  JBHXKEHUEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBINIOJIHATh ~ M300paK€HHMs] MHOTOTPAaHHUKOM UM TeJl  BpallleHus Ipu
[apajljIeIIbHOM IIEPEHOCE, LIEHTPAIbHOM CUMMETPHUH, 3€PKAJIbHOM CUMMETPUU, IIPU
MOBOPOTE BOKPYT MPsIMOi, IpeoOpazoBaHus mo00us;



CTPOUTh CEYECHHMS MHOIOTPAaHHUKOB M TEJl BPALLICHMS: CEUEHUs UWIMHAPA
(mapamienbHO M MEPHEHIUKYJISPHO OCH), CEYEHUs KOHyca (IapajuieJbHOe
OCHOBAHMIO M MPOXO/ALIEE YEPE3 BEPILIMHY ), CEUEHUS 11apa;

HCIIOJB30BaTh METOABI IIOCTPOCHMS CEYEHMM: METOA  CJIEN0B, METOJ
BHYTPEHHETO NPOEKTHPOBAHNUS, METO/I IEPEHOCA CEKYIIEH IMITOCKOCTH; T0KA3bIBATh
T€OMETPUYECKHE YTBEPKICHHUS;

MPUMEHSTh TeOMeTpUUeckre (aKThl JJIs PEIICHUs CTEPEOMETPHUECKUX 3ajad,
IPEANONIAraloluX HECKOJIbKO IIarOB pELICHHs, €CIU YCJIOBUS NPUMEHEHUS
3a/1aHbI B IBHOW U HESIBHOM (hopme;

pemiatb 3aJadyd  HAa  JOKAa3aTelIbCTBO MATEMATHMYECKUMX OTHOLUICHUH H
HAXO0XKJECHUE T€OMETPUUECKUX BEJIIMUNH;

OPUMEHATh IPOTPaMMHBIE CPEICTBA M JJIEKTPOHHO-KOMMYHHKAIMOHHBIC
CUCTEMBI IIPH PELICHUH CTEPEOMETPUYECKUX 3a/1a4;

MIPUMEHSATH MOJYYECHHbIE 3HAHUS HAa MPAaKTUKE: CPAaBHUBATh, aHAIU3UPOBATh U
OLICHMBATh PEAJbHBIE CHUTYyallUd, MPUMEHSATh HW3YUYEHHBIE TIOHATUSA, TEOPEMBI,
CBOICTBAa B MpOLECCE IOUCKA PEHIEHUS MaTeMaTH4eCKu CHOpMYyIHPOBAHHOMN
npoOJemMbl, MOJAEIUPOBATh pPEAJbHBIE CUTyallMM Ha S3bIKE T'€OMETPUH,
UCCJIEI0BATh TOCTPOEHHBIE MOJIENIN C UCIIOJIb30BAHUEM T'€OMETPUUECKUX MOHATUI
U TEOpeM, ammapara ajireOpbl, pemaTrb MNPAaKTHUYECKUE 3aJaud, CBS3aHHBIE C
HAXO0KJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh NPEACTaBICHUS OO0 OCHOBHBIX 3Talax pa3BUTHS TE€OMETPUU Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.

112.9. Pabouas mnporpamMma yuyeOHOro Kypca ''BeposTHocTb W
craTucruka'.

112.9.1. IlosgcHuTeNbHAS 3aIIMCKA.

112.9.1.1. YueGHslil kypc "BeposiTHOCTh U CTaTUCTHKA" yIiTyOJEHHOTO YPOBHS
ABJISETCSl TPOJOJDKEHHEM W Pa3BUTHUEM OJHOMMEHHOrO y4eOHOro Kypca
yIIIyOJIEGHHOTO YPOBHSI Ha YPOBHE CpeAHEro oomero oopazoBanus. Y 4eOHbIN Kypc
npeaHa3HavyeH sl opMUPOBaHUS Y 00yUarOUIMXCsl CTATUCTUYECKOM KYJIBTYPhI U
MOHUMAaHUS POJIU TEOPUHU BEPOSITHOCTENM KaK MAaTEMaTUYECKOrO0 MHCTPYMEHTA IS
M3YUYCHUS CIyYalHBIX COOBITHM, BEIWYMH U TporieccoB. [lpu u3ydeHuum kypca
o0OoramarwTcsi MpPEICTaBlIeHUs OO0Yy4YalolUXCsi O METOJaX  HCCIEIOBAHMS
U3MEHYMBOTO MHUpPA, pa3BUBACTCsl IOHMMAaHUWE 3HAYUMOCTH U  OOLIHOCTH
MaTE€MaTUYECKUX METOJOB MO3HAHUS KaK HEOTHEMJIEMOW YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHMUS.

112.9.1.2. Coneprxanue yueOHOTO Kypca HampaBJICHO Ha 3aKperjieHUue 3HAHUH,
MOJIyYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl, U
Ha Pa3BUTHE NPEACTABICHUNA O CIIy4alHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXIY
HUMH Ha BaXKHBIX MPUMEpPaX, CIOKEThl KOTOPBIX MOYEPHHYTHl U3 OKPYKAIOIIETO
mupa. B pesynbrarte y 00yyaromuxcs 10JKHO cpOPMUPOBATHCS MPEACTABICHUE O
HanOoJiee ynoTpeOUTEIbHBIX U OOIIMX MATEMATHUYECKUX MOJIETISX, UCIOJIb3yEMbIX
JUISL  ONMCaHUS  AHTPONOMETPUYECKUX W JeMorpauueckux  BEJIMYHUH,
NOTPENIHOCTE B pa3MyHbIE POJia H3MEPEHUSX, UIMTEIbHOCTU O€30TKa3HOU
paboThl TEXHUYECKHUX YCTPOMUCTB, XapaKTEPUCTUK MACCOBBIX SIBIEHUN U MTPOLIECCOB



B oOmiectBe. YueOHBIM Kypc sBisieTcss 0a3oi JJii OCBOCHMSI BEpPOSTHOCTHO-
CTAaTUCTUYECKUX METOJI0OB, HEOOXOIUMBIX CHEIHATMCTAM HE TOJBKO MH)KEHEPHBIX
CHEUATbHOCTEH, HO TaKXe COLUUAIbHBIX M IICHUXOJOIMYECKUX, IOCKOJIBbKY
COBPEMEHHBIE OOIIECTBEHHBIE HAYKW B 3HAYUTEIBHON MEpPE HUCIOIb3YIOT alapaT
aHanu3a OOoNbIIMX JaHHBIX. lleHTpanbHYI0 4YacTh y4eOHOTO Kypca 3aHUMAaeT
oOCyXXJIeHHE 3aKOoHa OONbIIMX YHCeNl - (yHAaMEHTAJIbHOTO 3aKOHA MPHUPOIBI,
UMEIOIIET0 MAaTEMaTHYECKYI0 (POpMaTU3aIIHIO.

112.9.1.3. B CcOOTBETCTBHMU C YyKa3aHHBIMH LIEJISAMH B CTPYKType Y4eOHOTO
Kypca "BeposiTHOCTb W cTaTHCTHKA" Ha YriayOJE€HHOM YpPOBHE BbIJICIICHbI
OCHOBHBIE cojepKaTeiabHble JuHUM: "CiyuyaliHble COOBITHSI U BEPOATHOCTH" U
"Ciy4aiiHble BEJIMYMHBI U 3aKOH OOJBIIMX Yucen".

112.9.1.4. TloMmuMO OCHOBHBIX JUHUN B YUEOHBIM KypC BKJIIOUCHBI AJIEMEHTHI
Teopuu TpadoB U TEOPUH MHOKECTB, HEOOXOAUMBIE JJI TTOJHOIIEHHOTO OCBOCHUS
MaTepuana JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEMaTUYECKHUX Y4eOHBIX
KYpCOB.

112.9.1.5. Conepxanue nmuHuu "CiaydaiiHble COOBITUSA U BEPOATHOCTU'" CIYKUT
OCHOBOM 151 (D)OPMHUPOBAHMS TPEJICTABICHUN O PacHpelieIEHUU BEpPOSITHOCTEH
MEKly 3HAYCHHUSAMU CITy4YalHBIX BEJIMYHMH. Ba)KHYIO 4acTh B 3TOM COJIEPKATEIBHON
JIMHUY 3aHUMAET U3yUYE€HUE F€OMETPUYECKOTO U OMHOMHUAIBHOTO paClpeAesIeHUN U
3HAKOMCTBO C HUX HENPEPBIBHBIMU AHAJIOTAMH - MOKAa3aTEIbHBIM U HOPMAJIbHBIM
pacIpenesIeHUsMH.

112.9.1.6. Temsbl, CBsI3aHHBIE C HEMPEPHIBHBIMU CIIyYallHBIMU BEIUYMHAMU U
pacmpeiefieHussMH, aKIEHTUPYIOT BHUMaHUE OOYYalolMXCs Ha OMNHCAaHUM U
U3YUYCHUU CITyYalHBIX SBICHUN C MOMOIIBIO HEMPEPbIBHBIX (QyHKIMI. OCHOBHOE
BHUMAaHUE YAEISAETCA MOKa3aTeJIbHOMY U HOPMaJIbHOMY PacipeaeiCHUsIM.

112.9.1.7. B yyebHOM Kypce mpeaycMaTpuBaeTCs 03HAKOMHUTEIIbHOE U3YUYEHUE
CBS3M MEXy CIy4YailHbIMM BEJIMYMHAMU M OINHUCAHHUE 3TOW CBSI3U C MOMOILBIO
Kod(phuleHTa KOPPEJSIIMM U €ro BBIOOPOYHOTO aHajiora. IJTU DJIEMEHTHI
COZIEpKaHMs Pa3BUBAIOT TeMy " JnarpaMMbl paccenBaHus", U3y4EHHYIO HA YPOBHE
OCHOBHOT0 001Iero o0Opa3oBaHMs, U BO MHOIOM OIMPAIOTCS HAa CBEICHUS U3
KYpCOB aJIr€Opbl U1 T€OMETPHH.

112.9.1.8. Eme oauH 53JEMEHT COACpKaHUs, KOTOPBIM Mpeaiaracrcs Ha
O3HAKOMUTEIBHOM YPOBHE - MOCIEAOBATEIBHOCTh CIIy4ailHbIX HE3aBHCHUMBIX
COOBITUH, HACTYNAIOIIKX B €AUHMILY BpeMeHU. O3HaKOMIIEHUE C paclpeieeHueM
BEPOSITHOCTEM KOJIMYECTBA TaKHX COOBITUH HOCUT Pa3BUBAIOIIMI XapakTep U
SBJIIETCSI aKTYaJbHBIM JUIsl OyIyImMX aOUTYpPHEHTOB, MOCTYMAIONIUX HA Y4eOHBIC
CIEIUATBHOCTH, CBS3aHHBIE C OOIIECTBEHHBIMM HAayKaMH, TIICHUXOJIOTHEH W
YIIPaBJICHUEM.

112.9.1.9. O6miee uncno 4acoB, OTBEACHHBIX JJII M3yUeHHsS Y4eOHOTrO Kypca
"BeposTHOCT M cTatucTUKa" Ha yriayOJeHHOM ypoBHe - 68 yacoB: B 10 kiacce -
34 yaca (1 gac B Heeno), B 11 kiacce - 34 gaca (1 yac B Henelno)

112.9.2. Conepxanue o0yuenus B 10 kiacce.

I'pad, cBs3ubIf Tpad, nytu B rpade: nukibl U nenu. CTeneHb (BaJ€HTHOCTD)
BepunHbL. ['padsl Ha iockocTu. JlepeBbs.



CrnydaiiHble HKCIEPUMEHTHI (OMBIThI) U CiIy4yailHble COOBITHS. DJIeMEHTapHbIE
coObITUs (MCX0bl). BeposTHOCTH ciydailHOTO coObITHSA. Bau3ocTh 4acTOTh U
BEpOSITHOCTH ~ coObITuil.  Cily4ailHble  ONBITBI € PaBHOBO3MOKHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMU.

Onepanuu HajJ COOBITUSIMU: NEpECEUEHUE, 0ObEIMHEHUE, MPOTHUBOMOJIOKHbIE
coObITHs. Jnarpammel Ditnepa. @opmyiia ClI0KEHNS BEPOSATHOCTEM.

YcnoBHAsE BEPOSTHOCTb. YMHOXKEHHUE BEpPOSATHOCTEU. JlepeBO CIly4alHOIO
akcriepuMenTa. Popmyiia noinHou BeposTHocTH. Dopmyina balieca. HezaBucumele
COOBITHSI.

bunapHbIii ciaydaiiHbBIM ONBIT (MCHBITaHUE), ycnex W Heynada. HezaBucumeble
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 1O MepBoro ycrnexa. IlepectanoBku
u dakropuan. Yucno coueranuir. TpeyronpHuk Ilackans. dopmyna OuHOMA
Hprorona.

Cepus He3aBucHUMBIX HcnbiTaHui beprymnu. CiydailHblii BBIOOpP U3 KOHEUHOMN
COBOKYITHOCTH.

Cnywaninas  BemmuuHa.  Pacnpepenenue  BeposAtHOcTen.  Jmarpamma
pactpenenenusa. Onepanuu Haj CIy4YalHbIMA BEIWYMHAMU. buHapHas ciydaiiHas
BennunHA. [Ipumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMHAJIBHOE.

112.9.3. Conepxanue o0yuenusi B 11 kiacce.

CoBMecTHOE paclpeferneHie JByX ClOydaWHbIX BenuuuH. HesaBucnmeble
CIIy4alHbIC BEJIMYUHBI.

Marematnueckoe OXHJAAHWE CIy4ailHOM  BeJIMYMHBI  (pacmpeercHus).
[IpuMepbl TIPUMEHEHUSI MAaTEMaTUYECKOrO OXKHUJAHWS (CTpaxOBaHHUE, JIOTEpes).
Matematuyeckoe OxugaHue OWHAPHOW CIy4yaliHOW BeNIWYuHBI. MaTemaTtndeckoe
OXKMJAHUE CYMMBbI CIIy4yalHbIX BEJIMYMH. MaremaTuyeckoe  OKHUIaHUe
r€OMETPUYECKOT0 U OMHOMHAJIBHOTO pacipeieICHU .

Jucnepcus W CTaHAAPTHOE  OTKJIOHEHHWE  CIYyYallHOM  BEJIWYHWHBI
(pacnpenenenus). Jlucnepcus OMHApHON clydailHON BeMMuMHBL. MaTeMaTtrudeckoe
OKMJIAHUE TPOU3BEACHUS M JHCHEPCUS CYMMbI HE3aBUCUMBIX CIIyYalHBIX
BenuuuH.  Jlucnmepcuss M cTaHAApPTHOE  OTKJIOHEHHWE  OMHOMHUAJIBLHOTO
pactipenenenus. Jlucnepcus W CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOIO
pacrpeneneHusl.

HepasenctBo YebOnimeBa. Teopema YeOnimieBa. Teopema bepuymnu. 3akon
Oonpmmx  uyucen.  BpIOOpouHBIE  MeTO[ — uccienoBaHuil.  BriOopouHble
XapakTepucTUKU. OIEHUBAaHUE BEPOSTHOCTH COOBITHS 1O BHIOOPOYHBIM JTAHHBIM.
[IpoBepka mpoCTENIIMX THITOTE3 C MTOMOIIBIO U3YYEHHBIX PACIPEICIICHUM.

HenpepeiBuble caydaiinple BenuuuHbl. Ilpumepbl. @DyHKIMS IUIOTHOCTH
BEPOSITHOCTU pacnpenesieHus. PaBHOMepHOE paclpeneneHue M €ro CBOWCTBA.
3agauu, IPUBOASAIIME K TOKA3aTEILHOMY PaCIpPEACIICHUIO. 3a1auu, IPUBOIAILINE K
HOPMaJIbHOMY pacrpeaeneHuro. OyHKIMA IJIOTHOCTH BEPOSTHOCTHU
MOKAa3aTeJIbHOTO pacipeesieHus, PyHKIUS MIIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO
pacupenenenus. PyHKIUs INIOTHOCTU U CBOMCTBA HOPMAJIBbHOI'O pacIpeIeICHUS.

ITocimenoBaTenbHOCTh ~ OAWHOYHBIX  HE3aBUCHUMBIX  COOBITMH.  3ajauwu,
MPUBOJSAIINE K pacnpenenennto [lyaccona.



KoBapnaumst nByx  ciaywailHelx  BenumuuH. KoagduuueHt  nuHendHOU
koppemsiiiud.  CoBMecTHble  HAOMIOACHHMST JABYX  BelIMYUH. BbIOOpOYHBII
koddurnmeHT xoppemsuu. Paznudne MexIy JMHEWHOW CBS3BI0O W MPUYHHHO-
CJIEICTBEHHOU CBs3b10. JIMHENHAs perpeccus, METOl HAMMEHBIINX KBaJAPATOB.

112.9.4. TlpenmeTHble pe3ydbTaThl MO OTACIBHBIM TeMaM Y4eOHOTro Kypca
"BepositHocTh 1 ctatuctuka". K koniy 10 kimacca o0yyaroniuiicss Hay4uTCs:

cBOOOIHO OMEpUPOBATH MOHATHAMU: Tpad, TUIOCKUNA rpad, CBA3HBIN rpad, MyTh
B rpade, 1enb, LHUKJI, JEPEBO, CTENEHb BEPIIMHBI, JEPEBO CIy4ailHOTrO
DKCIIEPUMEHTA;

CBOOOZIHO OINEpUPOBaTh MOHATUSAMU: CIy4alHbIM SKCIIEPUMEHT (OIBIT),
CIly4aiilHOE€ COOBITHE, DJIEMEHTAPHOE CIlydallHOE COOBITHE (JIEMEHTAPHBIA HCXON)
CIIy4allHOTO  OMbITa, HAXOJIUThb BEPOATHOCTH COOBITUH B  ONBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSAMU;

HaxoAUTh U (HOPMYJIUPOBATH COOBITHA: MEpPEeCceUCHUE, OOBECIUHEHUE ITAHHBIX
COOBITHI, COOBITHE, NPOTHUBOIOJIOXKHOE JAHHOMY, HCIIOJIb30BATh JIHATrPAMMBI
Diiniepa, KOOPAMHATHYIO MIPSIMYIO JIJIsl PEIICHUsT 3a/lad, MO0JIb30BaThCsl (HOopMyJIon
CJIOKEHUSI BEPOSITHOCTEN JIJIs1 BEPOATHOCTEN ABYX U TPEX CIIy4YalHBIX COOBITUH;

ONEepUPOBATh MOHATUSAMHU: YCIIOBHAs BEPOATHOCTh, YMHOKEHHE BEPOSITHOCTEM,
HE3aBUCUMBbIE  COOBITHS, JEPEBO  CIyYalHOrO  3KCHEPUMEHTa, HaXOIUTh
BEPOSITHOCTH COOBITUH C TOMOIIBIO IpaBWia YMHOXEHHUs, JEpeBa CIy4dailHOro
OIbITa, WCHOJB30BaTh (OpMyIly IMOJHOM BEposATHOCTH, (GopMmyiy bailieca mpu
pelIeHnr 3aJady, ONpPENeNsITh HE3aBUCUMOCTb COOBITMH 1O ¢opMylie U IO
OpraHU3alliy CIyYalHOIO SKCIIEPUMEHTA;

OPUMEHATh M3y4Y€HHblE KOMOMHATOpHbIE (OPMYJBI ISl NEPEUUCIICHUS
AJIEMEHTOB MHOXXECTB, 3JIEMEHTAPHBIX COOBITUM CIy4yallHOTO OIbITa, PEIICHUS
3a/1a4 110 TEOPUU BEPOSITHOCTEN;

CBOOOJHO  ONEpPUPOBATH  MOHATUSAMHU:  OWHAPHBIA  CIyYallHBIA  OMBIT
(ucriblTaHuE), yCIeX M HeyJaya, HE3aBUCHUMbIE UCIBITAHMS, CEpUs HCIbITAaHUM,
HaXOJUTh BEPOSITHOCTH COOBITUN: B CEpUM MCIBITAHUN 1O IMEPBOrO ycnexa, B
CEepUM WCTBITAaHUN bepHyJIM, B OMNbITE, CBSI3aHHOM CO CIy4YallHbIM BbIOOPOM W3
KOHEYHOW COBOKYITHOCTH;

CBOOOJHO OINEpUPOBATh NOHATHSAMU: ClydyailHas BEJIMYMHA, paclpelesieHue
BEpOSITHOCTEW, JAvarpaMMa pachpeeseHus, OuHapHas cllydailHas BEJIMYHWHA,
reoMeTpuyYecKoe, ONHOMUAIBLHOE paclpeiesieHUE.

112.9.5. TlpenmeTrHbie pe3yabTaThl MO OTACIBHBIM TE€MaM Y4YeOHOTO Kypca
"BepositHocTh 1 ctatucTika". K koHiy 11 kiacca oOyyaronuiicst Hay4uTes:

ONEpUpOBaTh MOHATHUAMM: COBMECTHOE pACIpPEACIICHUE JBYX CIIyYailHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO paclpeiesieHusl IBYX CIydalHBbIX
BEJIMYUH [UUISl BBIJEICHUS PACHPEACIICHUs KaKJIO0M BEJIMYUHBI, ONPEIEICHUS
HE3aBUCUMOCTH CIIy4YailHbIX BEJIMYUH;

CBOOOJHO OMNEPUPOBATH TMOHATHUEM MATEMATHYECKOTO OXUIAHUS CIydailHOM
BEJIMYMHBI (pacnpenesieHus), IPUMEHITh CBOMCTBA MAaTeMAaTUYECKOIO OXUAAHUS
IpU peUIeHUH 3a7a4, BBIUUCIATh MAaTEMAaTUYECKOE OKMJaHue OMHOMHUAIBLHOTO U
r€OMETPUYECKOTO PACIIPEEIECHUN;



CBOOOZHO ONEpUPOBATh MOHATUSAMH: AMUCIEPCHs, CTaHJAPTHOE OTKIOHEHHE
CIIy4allHOW BEJINYMHBI, TPUMEHATh CBOMCTBA IUCIIEPCUM CIIyYaWHON BEJIWYWHBI
(pactipenenieHHs) MPU PELICHUU 3a/1ad, BBIUUCIATH JUCHEPCHIO M CTaHAAPTHOE

OTKJIOHEHHE F€OMETPUYECKOI0 U OMHOMHAJIBHOTO pacipeleICHUM;
BBIYUCIISTh BHIOOPOUYHBIE XapPAKTEPUCTUKU IO JTaHHOW BBIOOPKE M OLICHUBATH

XApaKTCPUCTUKHU FeHepaﬂbHOﬁ COBOKYITHOCTH

JaHHBIX  IIO BI)I60pO‘-IHBIM

xapaktepucTukaM. OLEHHUBaTh BEPOSTHOCTU COOBITUN U MPOBEPSTH MPOCTEHIINE
CTATUCTUYECKUE TUIIOTE3BI, NIOJIb3YSACh NU3YYCHHBIMU PACIIPEACICHUAMU.

TEMATHUYECKOE INTAHMPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA» 10 KJTACC

Ne Konuuects LleneBole OPHEHTHPEI
0 9acoB pe3yNbTaTOB BOCIMTAHUS Ha
YpOBHE HadalbHOTO OOIIero
o0pa3oBaHUA (mporpamma
BocnuTanust MBOY «COILL Ne
50»)
1 MHOXecTBa U JIOTHKa 4 [lerHOCTH HayYHOTO 3HAHUS
2 Uucna 1 BbIYUCICHUS 8 IleHHOCTH HAYYHOTO 3HAHUS
3 YpaBHEeHUs 13 IleHHOCTH HAYYHOTO 3HAHU
4 OyHKITUN U TpaQuKH 55 LenHOCTH HAyYHOTO 3HAHUS
5 TpuroHomerpudeckne BEIPaKCHNS 1 TPUTOHOMETPHIECKUE YPAaBHEHHS 22 LlerHOCTH HayYHOTO 3HAHUA
6 Hauana MmaTemMaTH4eckoro aHanmsa 31 IlerHOCTH HayYHOTO 3HAHUS
7 HTorosoe moBropeHue 3
OBUIEE KOJIMYECTBO YACOB I10 YYEEHOMY IUJIAHY 136
TEMATHUYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «'EOMETPUA» 10 KITACC
No HaunmenoBanue pazaena (Tembl) KonuuecTts Lenebie OPUEHTHUPbI
0 4acoB pe3yJIbTaToB BOCIHHMTaHMS Ha
YPOBHE HayaJbHOTO  OOIIETo
o0pa3oBaHUA (mporpamma
Bocniutanust MBOY «COIIl Ne
50%)
1 [IpsMBbIe 1 TIIIOCKOCTH B IPOCTPAHCTBE 52 LlerHOCTH HayYHOTO 3HAHUS
2 MHororpaHHUKH 27 LleHHOCTH HAYYHOTO 3HAHUSA
3 BekTopbl ¥ KOOpAMHATHI B IPOCTPAHCTBE 19 LleHHOCTH HAYYHOTO 3HAHUS
4 [ToBTOpenue 4 LlerHOCTH HayYHOTO 3HAHUS
OBIIEE KOJIMYECTBO YACOB I10 YYEBHOMY ITJIAHY 102
TEMATUYECKOE IINTAHNPOBAHUE
YUYEBHOT'O KYPCA «BEPOATHOCTDH I CTATUCTUKA» 10 KIIACC
Ne HanMeHoBaHMe pazsena U TEM ypOKOB Komnuectso | LleneBbie OPUEHTUPHI
4acoB pe3yJIbTaToOB BOCIIMTAHUS Ha
YpOBHE HayaJbHOTO OOIIEero
o0pazoBaHus (mporpamMma
Bocnutanua MBOY «COIII Ne
50»)
1 I'pad, cBs3HBIN rpad, nyTH B rpade: NUKIEI U LENH. 1 IleHHOCTH HAYYHOTO 3HAHUS




2 CreneHb (BaJICHTHOCTB) BEPIIUHBI. 1 L{leHHOCTH HAYYHOTO 3HAHHMSI
3 I'padsr Ha wiockocTu. JlepeBbsi. 1 I{eHHOCTH HAYYHOTO 3HAHUS
4 I'padsr Ha iockocTH. JlepeBbsi. 1 I{eHHOCTH HAYYHOTO 3HAHUS
5 Crny4JaiiHbIe 3KCTIEPHUMEHTHI (OMBITH) U CIIyYaiiHbIC COOBITHS. 1 I{eHHOCTH HAYYHOTO 3HAHUS
6 DneMeHTapHbIe COOBITHS (MCXOIBI). 1 I{eHHOCTH HAYYHOTO 3HAHUS
7 BeposTHOCTh Cy4aiiHOTO COOBITHSL. 1 I{eHHOCTH HAYYHOTO 3HAHUS
8 Biu30¢Th 4acTOTHI M BEPOSTHOCTH COOBITHH. 1 I{eHHOCTH HAYYHOTO 3HAHUS
9 CnyvaiiHple ONBITHI C PABHOBO3MOXKHBIMH  3JIEMEHTAapHBIMH | 1 I{eHHOCTH HAYYHOTO 3HAHUS
COOBITHSIMH.
10 Oneparnu ~ HajJ  COOBITHSIMH:  TepecedcHue, oObeauHenue, | 1 LleHHOCTH HAYYHOTO 3HAHUS
MPOTHBOIOJIOXKHBIC COOBITHSI.
11 Oneparn ~ HajJ  COOBITHSIMH:  TMepecedcHue, oObeauHenue, | 1 LenHOCTH HAYYHOTO 3HAHUS
MPOTHBOIOJIOXKHBIC COOBITHSI.
12 Huarpammel Diinepa. 1 I{leHHOCTH HAYYHOTO 3HAHHUS
13 DopmyIa clIoKEHHS BEPOSTHOCTEH. 1 I{eHHOCTH HAYYHOTO 3HAHUS
14 Dopmya clIoKEHHS BEPOSTHOCTEH. 1 I{eHHOCTH HAYYHOTO 3HAHUS
15 YcnoBHast BEpOSITHOCTE. Y MHOXKEHHE BEPOSITHOCTEH. 1 I{eHHOCTH HAYYHOTO 3HAHUS
16 YcioBHas BEpOATHOCTh. Y MHOKEHHE BEPOSITHOCTEM. 1 [{eHHOCTH Hay4YHOT0 3HaHHUS
17 JepeBo ciy4aifHOTO KCIepUMEHTa. 1 IleHHOCTH HAYYHOTO 3HAHHUS
18 Popwmysia nosHoH BepositHocTH. Popmyia baijeca. 1 [{eHHOCTH Hay4YHOT0 3HaHHUS
19 Popwmysia nonHoH BepositHocTH. Popmyna baiieca. 1 [{eHHOCTH Hay4YHOT0 3HaHHUS
20 HesaBucHMBIe COOBITHSL. 1 I{eHHOCTH HaY4YHOTO 3HAHUS
21 buHapHBIf ciTyyaifHbIHM ONBIT (MCHIBITaHUE), YCIEX U Heyaya. 1 IleHHOCTH HAYYHOIr'O 3HAHMS
22 HeszaBucumeie wucmbitanus. Cepuss HE3aBUCHUMBIX HCIBITaHHA 10 | 1 I{eHHOCTH HAYYHOTO 3HAHUS
NepBOro ycrexa.
23 IepecTaHoBKH u (haKTOpPHAIL. 1 I{eHHOCTH HAYYHOTO 3HAHUS
24 IepecTaHoBKH u (haKTOpPHAIL. 1 IleHHOCTH HAYYHOTO 3HAHHMS
25 Uucno coueranuil. TpeyroapHuk [lackans. 1 [{eHHOCTH Hay4YHOTr0 3HaHHUS
26 Yucno couerannid. Tpeyronpuuk [Tackans. 1 I{eHHOCTH HAYYHOTO 3HAHUS
27 ®dopmyna bunoMa HeroToHa. 1 IleHHOCTH HAYYHOTO 3HAHHUS
28 Cepusi He3aBUCUMBIX UCTIBITAHUN bepHymu. 1 [{eHHOCTH Hay4YHOTr0 3HaHHUS
29 CrnyuaiiHblil BIOOP M3 KOHEYHOW COBOKYMHOCTH. 1 [{eHHOCTH Hay4YHOTr0 3HaHHUS
30 Cnyuaiinas BennuuHa. Pacnipeenenue BeposiTHOCTEM. 1 [{eHHOCTH Hay4YHOT0 3HaHHUS
31 Juarpamma pacnpeneneHus. 1 [{eHHOCTH Hay4YHOT0 3HaHHUS
32 Onepaiyu HaJl CTyYailHBIMY BEJIMYHHAMHU. 1 I{eHHOCTH HAYYHOTO 3HAHUS
33 bunapnas ciyyaiiHas BeJIMUMHa. 1 [{eHHOCTH Hay4YHOTr0 3HaHUS
34 IIpumepsl pacnpeneneHuii, B TOM 4YHCJIEe TeoMmeTpuueckoe u | 1 LlenHoCTH Hay4YHOTO 3HAHUS
OMHOMHATBHOE.
OBLIEE KOJIMYECTBO YACOBIIO YYEFHOMY IIJIAHY 34




