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OBIIEI'O ObPA3OBAHNA

MATEMATHKA

(0a30BbIN YPOBEHB)

(mmsa 10-11 xmaccoB)



Pabouas nporpamma no yueOHOoMy npeametry «MartemaTrkay (0a30Bblil YpPOBEHB)
(npenmetHas obnacth «MaTemaTuka U HMHQOPMATUKA») BKIIOYAET MOSCHUTEIbHYIO
3aMKCKY, COJAEpKaHUE O0y4YeHUs, IJIAaHUPYEMbIE PE3YJIbTaThl OCBOEHUS IPOrPaMMBbl 10
MaTeMaTuKe, TEeMaTHYeCKOe MJIaHUPOBAHUE.

[losicHuTenbHAs 3aUCKa OTpakaeT OOIIME LEIN U 3aJa4l U3YYeHHUS] MAaTEeMaTHKH,
XapaKTEPUCTUKY ICUXOJOTUYECKUX MPEANOCHUIOK K €€ HM3yYeHHI0 00y4arouuMucs,
MECTO B CTPYKType ydeOHOro IUlaHa, a Takke MOJIXOJbl K OTOOpY COAepKaHusi,
K OIPENENICHUIO IJIAHUPYEMBIX PE3yJIbTaTOB.

Copepxanue OO0yuyeHHUsI paCKpbIBaeT COJEp)KAaTEIbHbIE JIMHUHM, KOTOpPBIE
npeaaratoTces i 0053aTeIbHOr0 M3YyYeHHs] B Ka)JOM KJIacC€ Ha YPOBHE CPEIHETO
o01rero oOpazoBaHusl.

[Inanupyemble pe3ysbTaThl OCBOCHMS MNPOTpPaMMbl MO MaTeMaTHKE BKIIOYAIOT
JUYHOCTHBIE, METalpeAMETHbIC pPE3yJbTaThl 3a BECh Mepuoj OOYy4YEeHHs Ha YpPOBHE
cpelnHero oOmiero oopa3oBaHus, a TakXKe MPEeIMETHbIC JOCTHXKEHHUS OO0y4arolerocs
3a KaXbIi 1o 00ydeHus

HOACHUTEJIBHASA 3AIITUCKA

[Iporpamma 1O MaremMaTUKe Ha YpPOBHE cCpeaHero ooOmero oOpa3oBaHUs
paspaborana Ha ocHoBe PI'OC COO c yuéToM COBpPEMEHHBIX MHPOBBIX TpeOOBaHHH,
NPEeIbABIAEMbIX K MaTeMaTHUYeCKOMY OOpa3oBaHMIO, M TPAAMUIMN POCCHUICKOTO
oOpa3zoBanusa. Peanmuzamus mporpaMmbl MO MaTeMaTHKE OOecreuyuBaeT OBJAJCHUE
KIIFOUEBBIMU ~ KOMIIETEHLUHSIMHU, COCTaBIIAIONIMMUA  OCHOBY JUII  CaMOpPa3BUTHS
U HEMPEPHIBHOTO 00pa30BaHUs, IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JHMYHOCTHOTO U
MO03HABATEIBLHOTO PA3BUTHUS JTUYHOCTU 00YUAIOIUXCS.

B nporpamMe no MareMaTHKe YYTEHBI UAEU U MoyokeHuss KoHuennuu pa3BUTUSA
MaTeMaTH4ecKoro oopasoanus B Poccuiickoit deneparivu. B cOOTBETCTBUM C Ha3BaHUEM
KOHIIENIMY, MaTeMaTHU4ecKoe oO0pa3oBaHUE J[OJDKHO, B YAaCTHOCTH, MPEIOCTaBISATH
KOKJIOMY 00yJaromeMycsi BO3MOKHOCTD JIOCTH)KEHHS YPOBHSI MAaTEMATUYECKUX 3HAHUM,
HEO0OXOIMMOTO JUTsl TalbHEHIIEH ycrenHol Xku3Hu B oOmiecTBe. ViIMeHHO Ha pelieHue
ATOM 3aJ1a4M HalleJIeHa IPOrpaMmMa 1o MaTeMaTuke 0a30BOTO YPOBHSI.

B smoxy nudpooii TpanchopMamuu Bcex cdep UeTOBEUSCKOW NeSITCIBPHOCTH
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YelOBEeKOM 0e3  0a30Boi
MaTeMaTU4eCKOM MOATOTOBKHU. YiKe B IIKOJIE MAaTeMaTHKa CIY>KUT OTMIOPHBIM IIPEIMETOM
JUISL U3Y4YEHUSI CMEXHBIX JUCUUIUIMH, a B JKW3HU TIOCJIE€ IIKOJbI pPealbHOU
HEOOXOIMMOCTHIO CTAHOBHUTCS HETPEPHIBHOE 00pa3oBaHUE, YTO TPeOyeT MOTHOIICHHON
6a30Boi1 0011€00pa30BaTETLHON MOATOTOBKHA, B TOM YHCJIE W MATEMAaTHYECKOW. ITO
OoOyCIIOBJIEHO TE€M, YTO B HAIlM JHU PACTET YHUCIIO CIEIHATBLHOCTEH, CBS3aHHBIX
C HEMOCPECTBEHHBIM MPUMEHEHUEM MAaTEMATHKU: U B c(hepe IKOHOMUKH, U B OU3HECE,
1 B TEXHOJIOTUYECKHUX 00JIACTSIX, U AK€ B TyMaHUTapHbIX chepax. Takum oOpazom, Kpyr
oOyyJaromuxcs, s KOTOPbIX MaTeMaThKa CTAaHOBUTCSA 3HAYMMbBIM IPEAMETOM,
CYILIECTBEHHO PACIIUPSETCS.



[IpakTryeckasi MoJIE3HOCTh MAaTEeMaTUKU OOYCIOBJIEHA TE€M, YTO €€ MpeIMETOM
SABJISIIOTCS. yHAAMEHTANIbHbIE CTPYKTYPhI HAIIETO MUpPA: MPOCTPAHCTBEHHBIE (POPMBI U
KOJINYECTBEHHBIE OTHOIIEHUS OT MPOCTEUIINX, YCBAaMBAEMBIX B HEMOCPEACTBEHHOM
OmbITe, JO JOCTATOYHO CJIOKHBIX, HEOOXOJMMBIX JJIsI Pa3BUTUS HAYYHBIX W
TEXHOJIOTUYECKUX HAEH. Dbe3 KOHKPETHBIX MAaTEeMAaTUYECKUX 3HAHUU 3aTPyIHEHO
MMOHUMAHHUE TPUHIIMIIOB YCTPOMCTBA W MCIIOJIB30BAHHUS COBPEMEHHON TEXHUKH,
BOCIIPUSATHE W HMHTEpOpETaIus Pa3HOOOpa3HON COLMAIBHOM, 3IKOHOMUYECKOM,
MOJIUTUYECKOM  uHpopManuu, ManodpdeKTUBHA IOBCEIHEBHAs  MpaKTHYeCKas
neAaTeNnbHOCTh. Kax oMy ueoBeKy B CBOEH KM3HU NPUXOUTCS BBIMOJHATH IOCTATOUYHO
CJIOKHBIE PACUYEThI U COCTABIIATH HECTIOXKHBIC AJITOPUTMBI, HAXOIUTh HYKHBIE (POPMYJIbI
U IPUMEHSATh UX, BIAJETh MPAKTUUYECKUMU MPUEMAMU T€OMETPUUECKUX M3MEPECHUN U
MOCTPOCHUM, YUTaTh HHQOpMAIUIO, NPEACTaBICHHYIO B BHUAY TaOJuIl, AHarpaMm
U rpaduKOB, XUTh B YCJIOBUAX HEOMPEACIEHHOCTH W TOHUMATh BEPOSTHOCTHBIN
XapaKTep CIIy4alHbBIX COOBITHH.

OHOBpPEMEHHO ¢ pacmupeHreM cep mpuMeHEeHHs] MaTeMaTUKU B COBPEMEHHOM
oOmiecTBe BcE Ooyiee Ba)XHBIM CTAHOBHUTCS MATEMATHUYCCKUM CTHJIb MBIIIJICHUS,
NPOSIBIIAIONIMIICA B ONPEACIEHHBIX YMCTBEHHBIX HaBbIkax. B mpolecce u3ydeHusd
MaTeMaTUKd B apceHall MPUEMOB U METOAOB MBIIIJICHUS YEJIOBEKAa €CTECTBEHHBIM
0o0pa3oM BKJIIOYAIOTCA UHAYKIUS U JEAYKIHs, 0000IIeHe U KOHKPETU3allus, aHalu3 U
CUHTE3, KiaccuuKalus U cucTeMaTu3amus, abcrparupoBanue u aHajorusi. OObEKTHI
MAaT€MAaTHYECKUX YMO3aKIIOUEHUI, MpaBWiIa WX KOHCTPYHPOBAHHUS pPaCKPBIBAIOT
MEXaHM3M  JIOTHYECKHMX  MOCTPOEHUH,  CIOCOOCTBYIOT  BBIpAOOTKE  yMEHUs
dbopMynupoBaTh, 0O0OCHOBBIBaTH M JIOKa3bIBATh CYKIECHHS, TEM CaMbIM DPa3BUBAIOT
JIOTUYECKOE MBIIICHHE. MaTeMaThKe MPUHAJICKUT BeAyllas poiib B (OpMUPOBAHUU
aNTOPUTMUYECKON KOMIIOHEHTHI MBIIUIEHUS W BOCIUTAHWMM YMEHHUHI JI€MCTBOBATH
10 33JJaHHBIM AJITOPUTMaM, COBEPLIEHCTBOBATh U3BECTHHIE U KOHCTPYHPOBATHh HOBBIE.
B mporecce pemierus 3amad — OCHOBHOW Y4YeOHOM JESATEILHOCTH Ha  YpPOKax
MaTE€MAaTHKU — Pa3BUBAIOTCS TBOPUYECKAS U MIPUKJIIAHAS CTOPOHBI MBIILICHHUS.

OOyuyenue maTemMaTHKe Ja€T BO3MOXXHOCTH Pa3BUBATh y OOYYAIONIMXCS TOYHYIO,
palMoOHANIbHYI0O U MH(POPMATUBHYIO peYb, YMEHUE OTOMpPATh HanOoJiee MOIXOJSIINE
S3BIKOBBIC, CHMBOJMYECKHE, TpauuecKue CpeacTBa IS BBIPDAKCHHS CYKICHUU U
HArJSTHOTO UX MPEACTABICHUS.

HeoOxonuMpIM KOMIIOHEHTOM 0OIIel KyJIbTyphl B COBPEMEHHOM TOJIKOBAaHUH
SBIIIETCS 0011Iee 3HAKOMCTBO C METOJJaMU TTO3HAHUS JICHCTBUTEIIBHOCTH, TIPE/ICTABIICHUE
O mOpeaMere W METOJAE MAaTeMaTHUKH, €ro OTIWYUA OT METOJIOB €CTECTBEHHBIX H
TYMaHUTApHBIX HayK, 00 OCOOCHHOCTAX MPUMEHEHUS MATeMAaTUKU IS PelIeHUs
Hay4HbIX U MPUKIIAJIHBIX 3a7a4. Takum oOpa3om, MaTeMaTnueckoe 00pa3oBaHUE BHOCUT
CBOM BKJIaJ B hOpMHUPOBAHKE O0IIIEH KYIbTYphI YeTIOBEKA.

N3yuenne MarteMaTHUKH CHOCOOCTBYET ACTETUYECKOMY BOCIHMTAHHUIO YEJIOBEKA,
MMOHHUMAHHUIK KpacoThbl M M3SIIECTBA MATEMATHYECKUX PACCYKICHUH, BOCHPUSITHIO
reoMeTpuuecKkux GopM, yCBOCHUIO UEU CUMMETPUH.



[IproputeTHpiMH LEedsIMU 00yueHus: marematuke B 10—11 kiaccax Ha 06a3oBOM
YPOBHE SIBIISIFOTCS :

dbopMupoBaHUE LEHTPAJIbHBIX MAaTEMAaTHUYECKUX TOHSATUNM (YUCIO, BEIMYMHA,
reomeTpuueckas ¢urypa, NmepeMeHHas, BEPOSTHOCTb, (PYHKIIHS), 00ECIEUYMBAIOIINX
MIPEEMCTBEHHOCTh U MIEPCIEKTUBHOCTh MAaTEMAaTUYECKOT0 00pa30BaHusl 00YyUaOIMINXCS;

MoABE/ICHUE OOYyYaloImMUXCd Ha JOCTYIMHOM [JIi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MAaTEeMATUKU U OKPYKAIOIEro Mupa, IOHUMMaHUEe MaTeMaTUKU KaK 4acTh
00111e# KyJIbTYPhI UEJIOBEUECTBA;

pa3BUTHE MHTEIJICKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH OO0ydYaromuxcs,
MO3HABATEILHON aKTUBHOCTH, UCCIEAOBATEIBCKUX YMEHUH, KPUTHUHOCTU MBIILICHHUS,
MHTEpECa K U3YUCHUIO MAaTEMaTHKH;

dbopmupoBaHue (PyHKIMOHATBHOW MaTEMaTHUYECKOM TPAMOTHOCTH: YMEHUS
pacro3HaBaTh MaTEMAaTHYECKHUE aCMEeKThl B PEATbHBIX JKU3HEHHBIX CHUTYaIUsIX
U TpU HU3YUYCHHHM JIPYTMX YYEOHBIX TIPEAMETOB, TPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, GOpMyIUpOBaTh HX Ha SA3bIKE MaTEMaTUKH MW CO3/1aBaTh
MaTeMaTHYeCKUe MOJIeNIU, TMPUMEHSATh OCBOCHHBI  MaTeMaTHMYeCKUW  ammapar
JUISL pelieHrs TPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4, WHTEPIPETHUPOBATh U OIICHUBATH
MOJIYYEHHBIE PE3YIIbTaThI.

OcHOBHBIMM JTUHUSIMU cojniepkaHuss matemaTuku B 10-11 krjaccax siBisitoTCS:
«Ywucna v BeIUUCICHUN», «Anredpa» («Anredpanyeckue BhIpAXKEHUS», «YPaBHEHUS U
HepaBeHCTBay), «Hauana Marematnyeckoro ananuza», «I'eometpus» («I'eomerpuyeckue
burypsl U ux cBoiicTBay, «M3MepeHne reoOMEeTpUYECKUX BEIUYUHY), «BeposaTHOCTh U
CTaTHCTHKay». JlaHHBIE JUHUU PA3BUBAIOTCS MapajliebHO, Ka)aas B COOTBETCTBUU
C COOCTBEHHOM JIOTMKOM, OJHAKO HE HE3aBUCHUMO OJIHA OT JPYTOH, a B TECHOM KOHTAaKTe
u B3aumojeicTBuu. Kpome »3TOoro, mx oOBEIUHAET JOTUYECKas COCTaBISIOIIAs,
TPaJIUIIMOHHO MPUCYIIA] MATEMATUKE U MMPOHU3BIBAIOIIAS BCE MATEMAaTHUECKUE KyPChI U
conepxkarenbubie auHUN. ChopmymupoBanHoe B PI'OC COO TtpeOoBaHue «BIagcHHUE
METOJIaMH JTOKA3aTeNbCTB, aJrOpUTMaMHU pEIIeHHs 3a7ad, yMeHHe (OpMYITHpPOBATH
ONpENICNICHNsl, aKCUOMbl U TEOpPEMbl, NPUMEHATh HX, MPOBOIAUTH JIOKA3aTEIbHBIE
pacCyKIeHusi B XOJE pEIICHHs 3a]ad» OTHOCHUTCS KO BCEM Yy4eOHBIM Kypcam, a
dbopMHUpOBaHUE JIOTMUECKUX YMEHHH pachpelnensieTcss M0 BCeM TrojaM OO0ydeHUs
Ha ypOBHE CpeaHero o01ero o0pa3oBaHus.

B cootBerctBun ¢ ®I'OC COO maTeMaTuka SBISETCS 00s3aTEIBHBIM IPEIMETOM
Ha JaHHOM YypoBHe oOpazoBanus. [Iporpammoil mo maTreMaTuke MNpelycMaTpUBAETCS
u3ydeHue ydeOHoro mpenMera «Marematuka» B pamMKax TPEX y4eOHBIX KypCOB:
«Anrebpa ¥ Hayasa MareMaTHdeckoro asanuza», «l'eomerpus», «BepodTrHocTh U
CTaTUCTUKa». POPMHUPOBAHUE JIOTUYECKUX YMEHUU OCYIIECTBISAETCS Ha MPOTSKEHUU
BCEX JIeT OOy4YeHHUsI Ha YPOBHE cpeHero oOiiero oOpa3oBaHUs, a AJIEMEHTHI JIOTUKHU
BKJIIOYAIOTCS B COJIEPKaHUE BCEX HA3BAHHBIX BBIIIE YUEOHBIX KYPCOB.

OO6mIee 9rciio YacoB, PEKOMEHOBAHHBIX TSl M3ydeHus: MatreMatuku — 408 gacos:
B 10 xmacce — 204 gaca (6 wacoB B Henemo), B 11 wiacce — 204 gaca (6 wacoBB
HEJICJTIO).



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI
IHO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

N3yyenne MareMaTUKd Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUsl HAMNpPAaBIICHO
Ha JOCTHKCHHE OOYYAIOUIUMUCS JUYHOCTHBIX, METANpEAMETHBIX M MPEeIMETHBIX
00pa3oBaTeIbHBIX PE3yJbTaTOB OCBOCHHS YU4E€OHOTO MpeaMeTa.

JIMUYHOCTHBIE PE3YJIBTATBI

B pesynbrare n3yueHHs MaTeMaTHKH Ha YpPOBHE CpeIHEro olmiero oOpa3oBaHMs
y oOyu4arorierocst 0yayT chOpMUPOBaAHBI CJICAYIONIUE JTMYHOCTHBIC PE3YIbTATHI:

1) rpa’kaIaHCKOro BOCIIUTAHUSI:

c(OPMHUPOBAHHOCTh TPAKIAHCKON TMO3MIIMKM OO0YYaroIIerocs Kak aKTHBHOTO U
OTBETCTBEHHOI0 YJCHA POCCHMCKOrO O00INeCTBa, MPEACTABICHHE O MaTeMaTHYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3INYHBIX CTPYKTYP, SIBICHUH, MPOLIEYP TPakIaHCKOTO
obriecTBa (BBIOOPHI, OMPOCHI U APYroe), YMEHHE B3aWMOJICHCTBOBATH C COIMAIbLHBIMU
MHCTUTYTaMH B COOTBETCTBUH C MX QYHKIIUSAMHU U Ha3HAUYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSI:

c(OpPMHUPOBAHHOCTh POCCUMCKOM TpaKTAHCKONM HIEHTUYHOCTH,  YBaKEHUS
K MPOLUIOMY W HACTOSIIEMY POCCHUHUCKOW MaTeMaTHKH, IEHHOCTHOE OTHOIICHUE
K JOCTHKEHHUSIM POCCHUICKHX MAaTeMaTUKOB U POCCHUUCKOW MaTeMaTHUECKOW IIKOJIbI,
UCIIOJIb30BaHME ITUX JIOCTHXKEHHUH B IPYTUX HayKaX, TEXHOJIOTHUSAX, cPepax IKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSI:

OCO3HAHHME JIYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa, CcHOpPMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHMS, AITUYECKOrO TIIOBEJCHHUS, CBSI3aHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JOCTH)KEHUM HAyKH M JESTEIbHOCTBIO YUYEHOIO, OCO3HAHUE JIMYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIMTAHUS :

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYas JCTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEUICHUH, PpacCyKIEHUN, BOCIPUUMUYNBOCTH
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3nyecKoro BOCIUTAHNS

c(hOpPMHUPOBAHHOCTh YMEHHSI MPUMEHSATh MaTeMaTUYECKHUE 3HAHWS B HHTEpEcax
3I0pOBOTO W Oe30macHOro o0pas3a >KW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (370POBOE THTAaHHWE, COAJTAaHCUPOBAHHBIA PEXHM 3aHATAA W OTHbBIXA,
perymsipHasi Gu3uvecKas akTUBHOCTD), (PU3NYECKOE COBEPIICHCTBOBAHUE MPHU 3aHATHUAX
CIIOPTUBHO-030POBUTEIBHOUN AEATEIHbHOCTHIO;

6) TPy 10BOTr0 BOCIIHTAHHUA:
TOTOBHOCTh K TPYZYy, OCO3HaHWE IIEHHOCTH TPYAOJIOOHS, HHTEPEC K Pa3IudHBIM
chepam mpodeccuoHaIbHONU JESITEIBHOCTH, CBI3aHHBIM C MaTEMAaTUKON U €&



MPUIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccuun
U peaTu30BBIBATh COOCTBEHHBIC J>KM3HEHHBIC IUIAHBI, TOTOBHOCTH W CIIOCOOHOCTH
K MaTeMaTH4eCKOMY O0Opa30BaHHUIO M CaMOOOPA30BaHUIO HA MPOTSIKCHUU BCEH JKU3HM,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUU MPAKTUYECKUX 3aJ1a4 MaTEMaTHICCKON
HaIPaBJICHHOCTH;

7) IKOJOrH4€eCKOro BOCIIMTAHUS :

c(OPMHPOBAHHOCTH DKOJOTHYECKOM KYJIBTYpPhI, IOHUMAHNUE BIMSHUS COLMATIBHO-
HSKOHOMHMYECKHUX IPOIIECCOB HA COCTOSHUE MPUPOTHON U COIHATBLHON CPEIbl, OCO3HAHNE
r100abHOTO XapakTepa JKOJOTHYECKHX MpoOJieM, OpHEHTAalMs Ha IPUMEHEHHE
MaTeMaTHYCCKUX 3HAHWU U1 pelieHWs 3aaad B 00JacTH OKpYKaloIieid Cpemsl,
IUIAHKPOBAHKE MMOCTYIIKOB M OLIEHKH MX BO3MOKHBIX IOCJIEACTBHH IS OKpPYKaromeit
CpeIbl;

8) MeHHOCTH HAYYHOT0 TIO3HAHMS:

cOPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pasBUTHs HAyKH W OOIIECTBEHHOMN MPAKTHKH, IIOHMMaHUE MaTeMaTHYECKON HAyKH Kak
cephl YeT0BEUECKON IeITEIBHOCTH, dTAOB €€ PAa3BUTHS U 3HAYUMOCTH JIJISI Pa3BUTHS
[MBHJIM3AI[MM, OBJAJEHUE SI3BIKOM MaTeMaTHKH M MaTeMaTH4eCKOH KyJabTypoi
KaK CpPeJCTBOM  [O3HAHWUS  MHpa, TOTOBHOCTH  OCYHIECTBIIATH  MPOEKTHYIO
M UCCIICIOBATENILCKYIO JESITENbHOCTh HHANBUAYAILHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATHI

B pe3ynbTaTte 0CBOCHHUS IPOTpaMMBI [0 MATEMATHKE Ha YPOBHE OCHOBHOTO O0IIIETO
oOpasoBanus y oOydaromierocss Oyayr copMupoBaHbl METaNpeIMETHBIC PE3yJIbTaThl,
XapaKTEePHU3YIOIINECs] OBJIAJICHUEM YHHBEPCAJIbHBIMU ITO3HABATEIBHBIMU JCHCTBHUSIMU,
YHUBEPCAIHHBIMH ~ KOMMYHHKATUBHBIMH  JCHCTBUSAMH W  yYHHUBEPCAIBHBIMU
PETYISATUBHBIMH JTEHCTBUSMHU.

ITo3HaBaTe/ibHbIe YHHBEPCAJIbHbIC YUeOHbIC 1eHCTBUSA
ba3oBble Jioruyeckue 1eicTBus:

BBISIBIIITh M XapaKTEPU30BaTh CYIIECTBEHHbIE TMPU3HAKM MATEeMaTUUYECKHUX
O00BEKTOB, TOHATHI, OTHOIICHWA MEXIy MOHATUAMH, (OPMYIHPOBATH OMpPEIEICHUS
MOHATHH, yCTaHABIMBATh CYIIECTBEHHBIM TMPU3HAK KJIACCHU(PUKAIMK, OCHOBAHUS
1151 0000IIEHUS ¥ CPABHEHUSI, KpUTEPUU TPOBOAMMOTr0 aHAIN3a;

BOCIIPHHUMATH, (POPMYITUPOBATH U TIPEOOPA30OBBIBATH CYKICHHUS: YTBEPAUTEITHHBIC
U OTpHUIIATEIbHbIE, EAUHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBIISITh MAaTE€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTHUBOPEHUHS
B (akTax, JaHHBIX, HAONIOJAEHUAX U YTBEPXKACHUSAX, Mpeasiaratb KpUTEpPUU
JUISL BBISIBJICHHS] 3aKOHOMEPHOCTEW Y TPOTUBOPEUNIL;

Jie7aTh BBIBOJIBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U UHYKTUBHBIX
YMO3aKJIFOUYECHH M, YMO3AKJIKOUECHUH 10 aHAJIOTUH;



MIPOBOJUTh CAMOCTOSITENIBHO J0KAa3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKICHUN
(OpsiMble W OT MPOTHUBHOIO), BHICTPAWMBATh ApPryMEHTAIMIO, MPUBOIUTH MPUMEPHI U
KOHTPIIpUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXICHUS U BHIBOJIBL;

BBIOMpATh CMOCO0 pelieHus yueOHOM 3ajauu (CpaBHUBATh HECKOJBKO BapHUAHTOB
pelieHusi, BIOMpaTh Hanbosee MOAXOASIIMINN ¢ YYETOM CaMOCTOSATEIbHO BbIJEICHHBIX
KpUTEPUEB).

Ba3oBble ncciienoBaTebCKHe JeiCTBUA:

HCIIOJB30BaTh BONPOCHI KAaK  MCCJIEAOBATEILCKMM HMHCTPYMEHT TO3HAHUA,
dbopmMynUpoBaTh BOMPOCH], PUKCUPYIOIIUE MPOTUBOPEUHE, MPOOIEeMy, YCTaHABINBATH
HCKOMOE U JJaHHOE, (HOPMUPOBATH TUIIOTE3Y, API'YMEHTUPOBAThH CBOIO MO3UIIUI0, MHECHUE;

POBOJIUTh CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIM OJKCIEPUMEHT, KCCIIEeI0BaHUE
[0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTHYeCKOoro OOBEKTa, SIBIEHHs, Ipolecca,
BBISIBIICHHUIO 3aBUCUMOCTEH MEXIy 00bEKTaMH, SIBICHUSAMH, ITPOIIECCaMU;

CaMOCTOSITEILHO (HOPMYJNIHPOBATH OOOOIIEHUST W BBIBOABI IO pe3yjbTaTaMm
POBEAEHHOTO HAOIOICHUS, UCCIEIOBAHUSI, OIICHUBATH JIOCTOBEPHOCTDH IMOJYyYCHHBIX
PEe3yIbTAaTOB, BBIBOJIOB M O0OOIIICHUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE Tpoliecca, a TakKe BBIJBUIaTh
IPEATIONIOKEHUS O €r0 PAa3BUTUH B HOBBIX YCIIOBHUSX.

Pab6ora ¢ nnpopmanmeii:

BBISIBIIATH JeUITUTHI HHPOPMAITUH, TaHHBIX, HEOOXOIUMBIX IS OTBETA HAa BOIIPOC
U JIJISL pEIIeHUS 3a/1a4u;

BBIOMpAaTh WH(POPMAIIMI0O W3 HCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEMAaTHU3UPOBATh W WHTEPIPETHPOBATh MH(DOPMAIMIO Pa3IUYHBIX BHIOB H (Hopm
IpeICTaBIICHUS;

CTPYKTYpUpOBaTh HWHGPOPMAIUIO, TPEICTaBIATh €€ B pa3iMYHBIX (opMax,
WJUTFOCTPUPOBATH I'PapUUIECKH;

OILICHWBATh HAAEKHOCTH MHPOPMAIUHU TI0 CAMOCTOSTEIHHO CHOPMYTUPOBAHHBIM
KPUTEPHUSIM, CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMmyHMKaTHBHBIE YHHMBEpPCAJIbHbIEe YUyeOHbIE JAeHCTBUS:

BOCIIPHHUMATh U (OPMYITUPOBATH CYXKICHHUS B COOTBETCTBUHM C YCJIOBHSIMHU
n OCJIsIMHU O6HICHI/I$I, SACHO, TOYHO, I'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pCHHA B YCTHBIX U
IMHCBbMCHHBIX TCKCTAX, A4aBATbhb INOACHCHHA II0 XOA4Y PCHICHHA 3aJa4, KOMMCHTHUPOBATH
MOJyYEHHBIN PE3yJIbTAaT;

B XOJ¢ OOCYXIEHHS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
HpO6HeMBI, pemaeMoﬁ 3aJa4M, BbICKA3bIBATh HMJCH, HALCJIICHHBLIC Ha INIOHMCK PCIICHMA,
COIIOCTAaBJIATL CBOM CYXIACHHUA C CYXIACHHUAMHU OPYIrHX YYACTHHUKOB JOHAJIOTA,
OOHapy>XKMUBATh Pa3IMIUE M CXOJCTBO MO3UIINN, B KOPPEKTHOU popme hopMynrpoBaTh
pasHoriiacus, CBOM BO3PAaAKCHUA,

OpcaAcCTaBATh PC3yJbTaTbl PCHICHUA 3adddM, OSKCICPUMCHTA, HCCICAOBAHMA,
MIPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (QopMaT BBICTYIUICGHUS C Y4€TOM 3ajaad
MIPE3eHTAIMU U OCOOEHHOCTEN ayAUTOPUH.



PeryasiTuBHble YHUBeEpPCAJIbHbIE Y4eOHbIE eHCTBUA
Camoopranusanus:

COCTaBJISITh IUIAH, aJITOPUTM PELICHUS 33]a4H, BBIOUPATh CIIOCO0 PEIICHUs C YUETOM
UMEIOIIUXCS PECypcoB M  COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBaTh U
KOPPEKTUPOBATH BAPUAHTHI PELICHUN ¢ yUETOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, IMOIMOHATbHBIH HHTEJIEKT:

BJIAJICTh HAaBBIKAMHU ITO3HABATEILHON pe(IICKCHU KaK OCO3HAHMS COBEPIIAEMBIX
JEHCTBUH H MBICIHTEIBHBIX IPOIECCOB, WX PE3yJbTAaTOB, BIAJNETh CIOCOOAMHU
CaMOTIPOBEPKH, CAMOKOHTPOJIS MpoIlecca W pe3ysibTaTa PEHICHUS MaTeMaTHYeCKOU
3aJ1auu;

NPEIBHICTh TPYAHOCTH, KOTOPHIC MOTYT BO3HHUKHYTH IIPH PEIICHUM 3a/auu,
BHOCUTh KOPPEKTHUBBI B JICSITCIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JTAHHBIX,
HaNJCHHBIX OITUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yJjbTaTa IEJIM M YCIOBHUSIM, OOBSICHITH MPUYHHBI
JTOCTHIKEHUS WM HEJOCTHKEHUS PE3yJIbTAaTOB JISATEILHOCTH, HAXOAUTh OITMOKY, 1aBaTh
OIICHKY TTPHOOPETEHHOMY OITBITY.

CoBMecTHAsI 1eITEJIbHOCTD:

NOHMMATh U UCIIOJIB30BaTh MPEUMYIIICCTBA KOMaH/IHOW M HHIUBUIYATBHOW PaOOTHI
OpU pelIeHUd Yy4yeOHBIX 3a7ad, NPUHUMATh 1eJb COBMECTHOW JIESITEeNbHOCTH,
IUIAHUPOBATh OPraHU3AIMIO COBMECTHOM paloThl, pacnpenensTh BUABI padorT,
JIOTOBapHUBaThCS, OOCYKJAaTh MpOIECC U pe3yiabTaT paboThl, 00001IaTh MHEHUS
HECKOJIbKUX JIFOJIEH;

y4acTBOBaTh B TPYHIOBBIX (opMax paboTel (0OCYXIeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIMOJIHATH CBOIO YaCTh PA0OTHI U KOOPAMHUPOBATH CBOU
JEUCTBUS C IPYTUMH WICHAMU KOMAaH/bl, OIIEHUBATh KAYECTBO CBOETO BKJIAaJa B OOIIHiA
IPOIYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM YYACTHHKAMU B3aUMOICHCTBUSI.

INPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHBIE pe3yNbTaThl OCBOCHHS MPOTPAMMBI IO MaTeMaThKe Ha 0a30BOM
YpOBHE Ha ypOBHE CPEJIHEro 001Iero 00pa3oBaHUs MPECTaBICHBI MO TojlaM 00y4YeHUs
B paMKaX OTACJIbHBIX Y4eOHBIX KYpCOB B COOTBETCTBYIOIIMX paslieiiaX MpOTrpaMMBbl
10 MaTEMaTHKE.



PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJI'TEBPAYN HAYAJIA
MATEMATHYECKOI'O AHAJIM3A»

HOACHUTEJIBHASA 3AIIMCKA

Y4eOHbIl Kypc «AnreOpa ¥ Hauajga MaTeMaTHUECKOTO aHAU3a» SBISCTCS OJTHHM
13 Hanbojiee 3HAYUMBIX B IPOTpaMMe CpeaHEero oOIIero oOpa3oBaHMs, MOCKOJIBKY,
C OJHOW CTOPOHBI, OH O00ECIeYNBACT WHCTPYMEHTAJIBHYIO 0a3y I HM3Y4YEHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYrod CTOPOHBI, (OPMHPYET JIOTHIECKOE
1 a0CTpaKTHOE MBIIIUICHHE OOYyYaroNIuXcs Ha YPOBHE, HEOOXOJMMOM JJII OCBOCHUS
y4eOHBIX KypCcOB MH(GOPMATHKH, OOIIECTBO3ZHAHUS, UCTOPHH, CIIOBECHOCTH. B pamkax
yu4eOHOro Kypca «AnreOpa W Hayajga MaTeMaTHYECKOrOo aHajln3a o0ydaromniuecs
OBJIJICBAIOT YHUBEPCAIBHBIM SI36IKOM COBPEMEHHOM HAYKH, KOTOpast HOpMyIupyeT CBOU
JTOCTIKEHUS B MAaTEeMaTHIECKOH opMme.

Y4eOHBIN Kypc anreOpbl U Ha4aJl MATEMAaTHYECKOTO aHaJIu3a 3aKJIablBacT OCHOBY
JUISL  YCTICITHOTO OBJIAJICHUS 3aKOHAMU (PU3WKH, XWUMHH, OWOJIOTHH, ITOHUMAaHUS
OCHOBHBIX  TCHJCHIIMA HDKOHOMHMKM U  OOIICCTBEHHOW  HW3HU, IO3BOJISICT
OPUEHTUPOBATBCA B COBPEMCHHBIX IM(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHSX,
YBEPCHHO HCIIOJb30BaTh WX B IIOBCEJHCBHOW JXM3HU. B TOXE BpeMs OBJIaJICHUC
aOCTpPaKTHBIMU U JIOTUYECKH CTPOTUMH MAaTEMATHUYECKHMMH KOHCTPYKIIMSIMH Pa3BUBACT
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH YTBEPIKICHHUS,
UCTIOJh30BaTh 0000IIeHHe ¢ KOHKpETH3aluio, a0CTparupoBaHHE U aHAIOTHIO,
(GopMUpPYET KpeaTUBHOE U KPUTHUYECKOE MBITIICHUE. B X0/1e n3yueHus anreOpsl U Hava
MaTEeMaTHYECKOTO aHaju3a Ha YPOBHE CpeaHEro oOIero oopa3oBaHUsS OOyYArOIIUECS
MOJTy4YarOT HOBBIW OTBIT PEHICHHs TMPUKIATHBIX 33/1a4, CAMOCTOSITEIILHOTO ITOCTPOCHUS
MaTeMAaTUICCKUX MOJCICH peajbHBIX CHTYyallMid W WHTEPIPETAMA TIOTYYCHHBIX
peIIeHUH, 3HAKOMSATCS ¢ TPUMEpaMU MAaTeMaTHYeCKHX 3aKOHOMEPHOCTEH B MPHUPOJIE,
HayKe U B ICKYCCTBE, C BBIIAIOIIMMHUCS MAaTEMAaTHUYECKUMHU OTKPHITHSIMH U UX aBTOPaMHU.
VY4eOHplli Kypc anreOppl W Hayal  MaTeMaTH4YecKOro  aHamm3a  oOJsajmaer
3HAYUTEIBHBIM BOCIUTATEIBHBIM TOTEHIIMAJIOM, KOTOPBIH pealn3yeTcs Kak uepes
y4eOHBII MaTepHua, CIOCOOCTBYIOMINI (HOPMUPOBAHUIO HAYIHOTO MHUPOBO33PEHHSI, TaK
u yepe3 crnenupuky ydeOHOW AEATEIBHOCTH, TPEOYIOMIEH CaMOCTOSTEIBHOCTH,
aKKypaTHOCTH, MPOJIOKUTEIIBHON KOHIICHTPAIIMM BHUMAHUS U OTBETCTBEHHOCTHU
3a MOJTy9CHHBIN Pe3ybTaT.

B ocHoBe Merommku oOyueHus anreOpe W HadajaM MaTEeMaTHYECKOTO aHaln3a
TISKUT JIEATCTLHOCTHBIA MIPUHITUTI 00YUECHUSI.

B cTpykType mporpammel 1o anredpe U Hadajgam aHaJIu3a BBIAEISIOTCS CIEAYOIINe
colepKaTeNlbHO-MeToInueckne JMHUM: «Yucna W BeUUCHCHUS», «DyHKIUH U
rpadukn», «YpaBHEHHS ¥ HEpaBEHCTBa», «Hadama wmaTeMaTHYecKOTO aHamm3ay,
«MHOXeCTBAa W JIOTHKa». Bce OCHOBHBIE COJEPKATEIHLHO-METOAUYCCKUE JIMHUH
M3YyYaloTCs Ha TPOTSHKCHWHM JABYX JIET OOyYeHHS Ha YPOBHE CPEIHETO OOIIero
o0pa30BaHus, €CTECTBEHHO JIOTIONHSS APYT Apyra U MOCTEIICHHO HACHINIAsICh HOBBIMHU



TeMaMHu U pasjenamu. JlaHHBIA y4yeOHBIN KypcC SIBJISIETCS. MHTETPATHUBHBIM, MOCKOIBKY
oOBeUHSET B ceOe COAEep)KaHWe HECKOJIbKMX MAaTEeMaTHYECKUX JHUCLMIUIMH: anredpa,
TPUTOHOMETPUS, MATEMAaTUUECKUI aHAIM3, TEOPHUsI MHOXKECTB U apyrue. Ilo mepe toro
Kak oOyvaromuecs OBjaAeBaloT BCE Oosiee HMIMPOKUM MAaTEMAaTHYECKUM amnmnapaToM,
y HHUX [IOCJIEN0BaTeabHO (OPMUPYETCSs U COBEPUICHCTBYETCS YMEHUE CTPOUTH
MaTeMaTH4YEeCKyl0 MOJENb pealbHOM CHUTyallud, NPUMEHSATh 3HAHUS, IOJTYyYCHHbBIC
B yueOHOM Kypce «Auredpa ¥ Hayajda MaTeMaTUYeCKOTrO aHallu3ay, AJis pelieHus
CaMOCTOATEIbHO  C(OPMYJIUPOBAHHOW  MaTEMaTUYECKOM  3amayu, a  3aTeM
UHTEPIPETUPOBATH MOJTYUYCHHBIN pe3yJibTaT.

CopepxarenbHo-MeTOAMYECKass JIMHUA «Yucia M BBIUMCIEHUS» 3aBEpIIAET
(GopMHUpOBaHUE HABBIKOB HCIONB30BAHUS JIEUCTBUTENBHBIX YHCEN, KOTOpPOE ObLIO
HA4YaTo Ha YpPOBHE OCHOBHOTO oOmiero oOpaszoBanus. Ha ypoBHe cpeaHero oOiero
oOpa3oBaHus 0c000€ BHUMaHUE yaemnsercs (OpMUPOBAHUIO IPOYHBIX BRIUUCTUTEIBHBIX
HABBIKOB, BKJIIOYAIONIMX B ce0s HCMOJNB30BaHHWE paA3MYHBIX (QopM  3amucu
JEWCTBUTEIIPHOTO YHUCJIa, YMEHUE PAIIMOHAJIBHO BBITIOJHSAThL JEUCTBUS C HUMU, JIeTaTh
PUKUJIKY, OIEHUBATh pe3ynbTaT. OOydaroniuecs MmojaydaroT HaBBIKM MPHUOIMKEHHBIX
BBIYKCJICHUH, BBITIOJTHEHUS ICUCTBUN C YMCIIaMH, 3alIMCAaHHBIMU B CTaHAAPTHOU dopme,
UCITOJIb30BaHUSI MaTEeMaTHYECKUX KOHCTAHT, OIICHUBAHMSI YUCJIOBBIX BBHIPKCHUH.

CopnepxartenbHass  JUHUS ~ «YpPaBHEHUS U HEPABEHCTBA»  pEAU3YETCS
Ha MPOTSHKEHUHU BCEro 0OYUYEHUSI Ha YPOBHE CPEIHEro o0IIero o0pa3oBaHus, MOCKOIbKY
B Ka)XIOM pa3jiesie MporpaMMbl IPEAYCMOTPEHO PEUIEHHWE COOTBETCTBYIOIIMX 3aJ1ad.
OOyuaromuecs: OBJIaJCBAIOT PA3IUYHBIMU METOJAMH PEIICHUs IEJNIbIX, PalliOHAIbHBIX,
UPPALMOHAIILHBIX, TTOKA3aTENbHBIX, JIOTapU(MUUECKUX U TPUTOHOMETPUYECKUX YPaBHEHUH,
HEpPaBEHCTB U uX cucteM. [lomydeHHbIe yMEHHS UCTIONIB3YIOTCS TIPU HCCIIEA0BAHUN (PYHKITUIA
C TMOMOUIBI0 NPOM3BOJHOM, PEIICHUHM NPUKIAIHBIX 33aJad M 3a/ad Ha HaxXO0XICHUE
HauOOJBIINX W HAUMEHBIIUX 3HauyeHUW QyHKiuu. JlaHHas copepskaTelnbHas JTUHUSA
BKJIFOYAET B ceOsl Takke (popMHpOBaHME YMEHHH BBIMOJHATH PACUETHI 1O (GopMysiam,
npeoOpa3oBaHus IENbIX, PAallMOHAIBHBIX, MPPAIIMOHATBHBIX U TPUTOHOMETPUUYECKHUX
BBIPAKEHUM, a TaKXKe BBIPAKECHUM, COJEp)KAIUX CTeneHu u yorapudmsl. braromaps
M3YYCHHUIO  anre0pandeckoro Marepuana MPOWCXOAWT  JaibHEiInee pa3BUTHE
AITOPUTMUYECKOTO W a0CTPAKTHOTO MBIIIICHUST 00ydaromuxcs, GOPMHUPYIOTCS HABBIKU
JIEAYKTUBHBIX pacCyKIeHuH, pabOoThl C CHUMBOJBHBIMH (hOpMamMu, NPEICTABICHUS
3aKOHOMEPHOCTEH ¥ 3aBUCMMOCTEH B BUJIC PABEHCTB U HEPABEHCTB. AnreOpa mpesjaraet
3¢ heKTUBHBIC THCTPYMEHTHI JIJISl PEIICHHS IPAKTHYECKUX U €CTeCTBEHHO-HAYYHBIX 33134,
HarJIS,AHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK sSI3bIKa HAYKH.

CopnepxxarenpbHO-MeTOANYECKass JuHUSA «DyHKIMA ©  rpaduKm»  TECHO
MEPEIIETaeTCs C APYTUMU JIMHUSAMHU Y4eOHOro Kypca, MOCKOJIbKY B KAKOM-TO CMBICJIE
3a1a€T  TOCIIEIOBATENbHOCTh  M3Y4Y€HUs ~ MmaTepuana. l3yueHue  CTENEeHHOM,
MOKa3aTeIbHOM, JOorapuMUYecKOod U TPUTOHOMETPUYECKUX (PYHKIUM, UX CBOWCTB U
rpauKoOB, HCHOJIb30BaHHE QYHKIMI MJIsI pelIeHHs 3ajlad U3 JPYyrux y4eOHbIX
MPEAMETOB U PEabHOM KU3HU TECHO CBSI3aHO KaK C MaTeMaTUYECKUM aHAIIM30M, TaK U



C pelieHWeM ypaBHEHUW M HepaBeHCTB. [Ipu 3Tom Oosbllioe BHUMAaHUE YICHSETCS
GbopMUPOBaHUIO YMEHHS BBIpaKaTh (POpMylaMu 3aBUCUMOCTH MEXKIY pPa3IuyHbIMU
BEJIMYMHAMH, HCCIIEIOBATh MOJy4YeHHbIC (DYHKIMU, CTPOUTHh UX rpaduku. Matepuan
COJIep>KaTeNIbHOM JIMHUM HAalleJIeH Ha pPa3BUTHE YMEHUW M HABBIKOB, MO3BOJISIOIINX
BBIpakaTh 3aBUCHMOCTH MEXIYy BEJIWUYMHAMHU B Pa3lIdyHON (opme: aHaTUTUUYECKOM,
rpaduueckoii u cioBecHoi. Ero nuzyyenue crnocoOCTBYET pa3BUTHIO AJITOPUTMHYECKOT O
MBIIIUICHUS, CIIOCOOHOCTH K 000OIIEHHUIO U KOHKPETU3aIlu1, UCTIOIb30BaHUIO aHATIOTHM.
ConepxartenpHass auHus «Hagama wmaTeMaTnueckoro aHaiau3a» MO3BOJISIET
CYIIECTBEHHO pACIIUPUTh KPYyr KaK MaTeMaTHYeCKUX, TaK W MPUKIAJAHBIX 3ajad,
JOCTYMHBIX OOYYarOIIUMCS, Yy KOTOPBIX TMOSBISETCS BO3MOXHOCTb HCCJIEIOBaTh M
cTpouth Tpaduku (yHKIUH, ONpeaesTh UX HAUOONBIINE W HAaUMEHBIINE 3HAYCHUS,
BBIYUCIISITh TUIONIAAM (Uryp M OOBEMBI TeJ, HAXOAUTh CKOPOCTH M YCKOPEHUS
npoiieccoB. CoaepxkaTenbHas JIMHUS OTKPHIBAET HOBBIE BO3MOXKHOCTU TOCTPOCHUS
MaTeMaTHYECKUX MOJIeNiel pealbHbIX CUTYallUi, HAXOXXJICHHS HAWIYYIIETO pPelieHUs
B TPUKIAIHBIX, B TOM YHCJIE€ COIMATbHO-DKOHOMUYECKHX, 3ajadax.3HaKOMCTBO
C OCHOBaMHM MATE€MAaTHYECKOrO aHalu3a CHOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(bopMaNTbHO-IOTUYECKOTO W KPEATUBHOTO MBINUICHUS, (OPMUPOBAHUIO YMEHHUH
pacrio3HaBaTh MPOSIBICHUS 3aKOHOB MAaTeMAaTHKU B HayKe, TEXHUKE M HMCKYCCTBE.
OOyuaroiuecss y3HalOT O BBIAAIONIUXCS pe3yJbTaTax, MOJTYYEHHBIX B XOJI€ Pa3BUTHS
MaTE€MAaTHKU KaK HayKH, U UX aBTOpax.

ConepxartenbHo-MeTOAMYECKas JHHUS «MHOXKECTBa M JIOTMKa» B OCHOBHOM
NOCBSILIEHA AJIEMEHTAM TEOPUU MHOKECTB. T€OpETUKO-MHOKECTBEHHBIE IIPEICTABICHUS
NPOHU3BIBAIOT BECh KypC IMIKOJBHOW MaTeMaTUKH W TpeajaraloT Haubosee
YHUBEPCAJbHBIN S3BIK, OOBEIUHSAIONINN BCE pa3elbl MAaTeMaTUKA U €€ TPHIIOKEHUH,
OHM CBSI3bIBAIOT pa3HbIE MAaTEMATHYECKUME AUCUUIUIMHBI B eauHoe uenoe. Iloatomy
BaYKHO J1aTh BO3MOKHOCTh O0y4YaroIIeMycs IOHUMATh TEOPETUKO-MHOYKECTBEHHBIN S3BIK
COBPEMEHHON MAaTeMaTUKH U UCI0JIb30BaTh €ro JIJIsl BBIPAXKEHUSI CBOMX MBICIIEH.

B yueb6HOM Kypce «AnreOpa U Hauajga MaTEMAaTHYECKOTO aHaIN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMaTUYECKOTO MOJEITUPOBAHUS, KOTOPbIC MPU3BaHbI C(HOPMUPOBATH
HaBBIKHA IOCTPOCHUS MOJIEJICH pEeabHbIX CHUTYallMi, WUCCIEAOBAHUSA 3THUX MOJEIEH
C TIOMOIIBIO ammapaTa aireOpbl M MaTeMaTHYeCKOrOo aHalu3a W HHTEpIpeTaIluu
MOJIYYEHHBIX pE3yJbTaToB. TakuWe 3aJaHusl BIUIETEHbl B KaXKIbIA M3 pa3esioB
MPOrpaMMBbl, TIOCKOJBKY BECh MaTepHal y4eOHOro Kypca HIMPOKO HCIOIb3YEeTCs
JUISL pellleHus] MPUKIAAHbIX 3aj1ad. [Ipu pemieHuu peanbHbIX MPAKTUYECKHX 3a7ad
oOydJaromuecs: pa3BUBAIOT HAOJIOAATENLHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThbCsi, HCMOJb30BaTh AaHAJIOTHUIO, 00001aTh W KOHKPETU3UPOBATH
npobiemy. JlesTenpbHOCTh 10 (JOPMUPOBAHUIO HABHIKOB PEIICHMS MPUKIATHBIX 33/1a4
OpraHU3yeTCsl B IPOIIECCE M3YUYEHHsI BCEX TeM Yy4eOHOro Kypca «Anredpa u Hayamia
MaTeMaTU4YEeCKOr0o aHAIU3ay.

OO6u1ee yuciao YacoB, peKOMEHJOBAHHBIX JIJI1 U3Y4YeHUS] y4eOHOro Kypca «Anredpa
Y HayaJia MaTeMaTudeckoro aHanmmsa», — 204 gacos: B 10 kmacce — 102 yaca (3 daca
B Heaemo), B 11 kinacce —102 yaca (3 yaca B Hezeo).



COAEPXAHUE OBYYEHUA

10 KJIACC
Yucia v BbIYMCICHUSA

Panvonansabie uucna. OOBIKHOBEHHBIE M JIECATHUYHBIE JApOOH, TMPOIEHTHI,
OEeCKOHEYHbIE NEPUOJUYECKUEe Ipo0Ou. AprupMeTHYECKUEe ONEPalUU C pallOHAIbHBIMU
YucliaMH, NpeoOpa3oBaHus YUCIOBBIX BhIpaxeHuil. IIpuMenenne npobeit u mpoueHTOB
JUIS peLieHUs NIPUKIaAHbIX 3a7a4 U3 PA3JIUYHbIX OTPACIIEH 3HAHUW U PEalbHOM KU3HU.

JlencTBuTeNnbHbIE  4yMCna.  PalMoOHambHBIE W HPPALMOHAIBHBIE  YMCIIA.
Apudpmernyeckue omnepanud € JAeUCTBUTENbHbIMU  yucaamu. [IpubnuxéHHbie
BBIYMCIICHUS, [IPaBUjla OKPYIJIEHUs, IPUKUIKA U OLICHKA PE3yJIbTaTa BBIYMCIICHUMN.

Crenenb ¢ nensiM nokaszareneM. CrtanaaptHas (opma 3amucu AeHCTBUTEIBHOIO
yucia. Hcnonb3oBanue mnoaxondmend (GopmMbl 3amucu  ACHCTBUTENBHBIX YHCEN
JUISL pELLICHUs NPAKTUYECKUX 3a/1a4 U NPEICTABICHUS JaHHBIX.

ApudmeTnyeckuii KOpeHb HaTypaJIbHOU cTeneHu. JlelcTBus ¢ apupMeTHIecKuMuU
KOPHSAMU HATYPAJIBHOM CTEIICHHU.

CuHyC, KOCHMHYC W TaHI€HC YHUCJIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
APKTAHT'€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxzaecTBa u TOXKAECTBEHHBIE TPEOOPA30BAHUS.

[Ipeo6pazoBanue TPUTOHOMETPUUYECKUX BBIPAKEHU . OcHOBHbIE
TPUTOHOMETPUYECKHUE POPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelieHue HepaBeHCTBa. MeTron
UHTEPBAJIOB.

Pemenue nenbix u 1poOHO-pallMOHATBHBIX YPABHEHU 1 HEPABEHCTB.

Pemenune nppanmoHanbHbIX YPAaBHEHUN U HEPABEHCTB.

Pemenune TpuroHOMETpUUECKUX YPABHEHUU.

[IpuMeHeHne ypaBHEHU M HEPABEHCTB K PEIICHUI0 MATEMATHUECKUX 3a/1a4 U 33724
U3 Pa3IUYHBIX 00J1acTe HAYKH U peabHOM KU3HU.

DOyHKUNH U TPAPUKH

Oyukms, cnocobsl 3amanus pynkuun. ['padux pynkumun. B3aumuo oOpaTHbIe
byHKIHH.

O6nacte ompeneneHUss U MHOXKECTBO 3HaueHUW GyHkiuu. Hynmu QyHkuumu.
[TpoMesxyTkn 3HAKOTIOCTOSTHCTBA. UETHBIC M HEUETHBIE (DYHKITUH.

CrerneHHas (GyHKIHS C HATYpalbHBIM M IEJBIM MOKa3aTesneM. EE€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOpHS N-0¥ CTETICHH.

Tpuronomerpudeckas OKpyKHOCTb, OMPeIeTICHNE TPUTOHOMETPUUIECKUX (DYHKITHHA
YHCIIOBOTO apryMeHTA.

Hauyaja MmateMaTHuecKoro aHajan3a
ITocieqoBaTeILHOCTH, CIIOCOOBI 3aJaHUS ITOCJICIOBATEIILHOCTEH. MOHOTOHHEIE
MIOCJIE€I0OBATCIILHOCTH.



Apudpmernyeckas U TeoMETpUUecKas Mporpeccud. beckoHeyHO yObIBaroIas
reoMmerpuueckass mnporpeccusi. CymMma OECKOHEYHO YOBIBAIOIIEH TIeOMETpHYECKOM
nporpeccun. @opMyiia CI0KHBIX MPOLIEHTOB. Vcroib30BaHue MPOTrpecCUu JIsl pEeLIeHUS
peanbHbIX 3a]1a4 MPUKIAJTHOIO XapaKTepa.

MHoxkecTBa U JIOTHKA
MHoO)kecTBO, omepauuMu Haja MHOXecTBamu. Jluarpammel  Diinepa—BenHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO —armapara Uil ONWCAHUA PeabHBIX
MIPOIIECCOB U SIBJICHUM, MPU PELICHUU 3a]1a4 U3 IPYTUX YUYCOHBIX IPEAMETOB.
Onpenenenue, TeopemMa, ClI€ICTBUE, 10KA3aTEIbCTRO.

11 KJIACC

Yucjaa v BbIYUCJIEHUS
Harypanbnsie u nienpie uncna. [IpusHaku JeTMMOCTH 1EIBIX YUCE.
CreneHb ¢ palmoHalbHBIM MTOKa3aTeneM. CBOWCTBA CTENIEHU.
Jlorapudwm uncna. Jlecaruunbie U HaTypajdbHbBIE JIOTAPUPMBL.

YpaBHeHUs 1 HEPABEHCTBA

[IpeobpazoBaHue BeIpaKEHUM, COACPIKAIIMX JTOTAPU(PMBI.

[IpeoOpa3zoBanue BBIpAKEHUW, COAEPKALIUX CTENEHH C  PalMOHAIBHBIM
II0KA3aTeJIEM.

IIprMepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

IToka3aTenpHble YpaBHEHHUSI U HEPABEHCTBA.

Jlorapudmudeckue ypaBHEHHs U HEPABEHCTBA.

CucrteMbl JTUHEHHBIX ypaBHEHUH. PelieHue mpukiIagHbIX 3aJa4 C MOMOIIbIO
CHUCTEMBI JIMHEWUHBIX YPABHCHUU.

CucTemMbl 1 COBOKYITHOCTH PAllMOHAJIbHBIX YPaBHEHUN U HEPABEHCTB.

IIprMeHeHne ypaBHEHNM, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKUX
3a/1a49 ¥ 337124 U3 Pa3IMYHbBIX 001aCTel HAYKH M PEAIbHOM JKU3HHU.

DOyHKUNH U TPAPUKH

Oynukmus. [lepuonnueckue Qynkiuu. [IpoMexyTKM MOHOTOHHOCTH (DYHKITHH.
MakcumyMbl 1 MEHUMYMBI QyHKITMH. Hanbomnbiniee 1 HanMeHblllee 3HaYeHUE (PYHKITUU
Ha MPOMEXKYTKE.

Tpuronomerpuueckre GyHKIINH, UX CBOWCTBA U TpaduKu.

[lokazatenbHass u norapudmuyeckas (QYHKIHH, WX CBOWCTBA H TPAPUKH.

Hcnonb3oBanne rpadukoB GyHKINN 15 pEIICHUS] YPAaBHEHUH 1 THHEHHBIX CHCTEM.

Hcnonp3oBanue rpadukoB (QyHKIUN 171 UCCIENOBAHHUS TPOIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HHMKAIOT MPH PEUICHUH 3aJad4 M3 JAPYrUX Y4YEOHBIX
MPEIMETOB U PEATIBHOM KU3HU.

HayvaJjia maTeMaTH4eCKOro aHaJIu3a
HenpepoiBuble ¢QyHkuuu. MeToj HHTEpBalIOB JJIsl PELICHUS HEPABEHCTB.
[TpousBonnas pynkuuu. I'eomerpuyeckuii 1 GU3NUECKUA CMBICT IPOU3BOTHOM.



[IpousBoaHble 31eMeHTapHbIX (YHKUUA. DOPMYIIbI HAXOXKACHUS MPOU3BOIHOM
CYMMBbI, TPOU3BEJEHUS U YACTHOTO (PYHKIIUH.

[IpuMeHeHue NpOU3BOJHONW K HCCIEAOBAHMIO (PYHKIMII HAa MOHOTOHHOCTH H
AKCTpeMyMbl. Haxoxx/1eHre HanbOoIbIIero U HAMMEHBLIETO 3HaUeHHs (PYHKIIUH Ha OTPE3KE.

IIprMeHeHue poru3BOAHON ISl HAXO0XKACHHs HAWIY4LIEro peleHus B IPUKJIIAIHbIX
3aJa4ax, JUisl ONPeNeIeHNUs CKOPOCTH MIPoLEecca, 3aJaHHOr0 (popMyJIoN WK IrpaduKoM.

[lepBooOpa3znas. Tabnuua nepBooOpa3HBIX.

Wurerpan, ero reoMmeTpudeckuil U (pusmdyeckuid cMpici. Beluncienue uHrerpana
no popmyne Horotona—JIeitbuuna.

NPEAMETHBIE PE3YJIBTATBI

K koniry o0yuenus B 10 kiaacce oOydaromuiicss HOJydUT CAEAYIOIINUE TPEAMETHBIE
pe3yJbTaTHI:

Yucjaa v BLIYMCJIEHUA:

OTIEPUPOBATH MOHSATHUSAMU: PAIIMOHAIBHOE U ICUCTBUTEIHLHOE YUCII0, 0OBIKHOBEHHAS
U JIeCATUYHAS P00k, MPOIICHTHI;

BBITIOJIHSITH apr(METUUECKHE OMEpalH ¢ PallMOHATBHBIMU U JEHCTBUTEILHBIMU
YHUCJIaMU;

BBITIOJIHSITH IPUOJIMKEHHBIE BBIYUCIICHUS, UCTIOB3YS MTPaBHIIa OKPYTJICHUS, 1eJIaTh
MIPUKHUJIKY U OLIEHKY PE3yJIbTaTa BEIYUCICHUM;

OTIEPUPOBATH TOHATUSIMU: CTENEHb C IIEJbIM IOKa3aTejieM, CTaHAapTHas ¢gopma
3alMCU  JICMCTBUTEIILHOIO YHCJA, KOPEHb HATYPAIBHOW CTENEHH, WCIOJIb30BATh
MOAXOAAIIYI0 (opMy 3amuCH AEHCTBUTEIBHBIX YHCEN JJIS PEIICHHS MPAKTUYECKUX 3a/1a4
Y MPEACTABJICHUS TAHHBIX;

ONECPUPOBATH IOHATHUSIMHU: CHUHYC, KOCHHYC M TaHI€HC MPOU3BOJBHOTO VIIIA,
UCITIOJIB30BaTh 3alKCh IPOU3BOJLHOIO yIjla 4Yepe3 oOpaTHhIE TPUTOHOMETPHUUYECKHE

byHKIIH.

YpaBHeHUs] M HEPABEHCTBA:

ONEPUPOBATh IMOHATUSAMU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO, LEIIOE,
palMOHAIBHOE, HPPALMOHAIBHOE YPAaBHEHHWE, HEPABEHCTBO, TPUTOHOMETPUUYECKOE
YpaBHEHUE;

BBITIONIHATH MPEoOpa30BaHUsT TPUTOHOMETPUYECKUX BBIPAKCHUH U  peIIaTh
TPUTOHOMETPUUYECKHUE YPABHEHUS,

BBITIONIHATH MPeoOpa3oBaHMsl IENBIX, PAlUOHAIBHBIX U  HUPPANUOHATBHBIX
BBIPQKCHUN W PEIaTh OCHOBHBIC THUIIBI LEJIBIX, PAUMOHAIBHBIX U HPPALIMOHATIBHBIX
YPaBHEHUW U HEPABEHCTB;

MIPUMEHATh YPAaBHEHHS M HEPABEHCTBA [JI PELICHHS MAaTEMAaTUYECKUX 3a/a4d U
3a/1a4 U3 pa3IUYHbIX 00JIaCTe HAYKU U PeasibHON KU3HHU;

MOJICIMPOBATh peajibHbIE CUTYyallMU Ha SI3bIKE ajareOpbl, COCTABIISTH BBIPAXKEHUS,
YpPaBHEHUs, HEPABEHCTBA IO YCIOBHUIO 3aJ1a4d, HCCIEAOBATH ITOCTPOEHHBIE MOJEIIH
C UCIIOJIb30BaHKMEM aIlfapara ajareopsbl.



DyHKIUH U rpaukn:

ONEpUPOBATh MOHATUAMU: (YHKIMS, CIOCOObI 3adaHus (QYHKIUH, 00JACTh
OIpEJIEICHHs] U MHOXKECTBO 3HaU€HUN (PyHKIUU, IpaduK QyHKIMU, B3aUMHO OOpaTHBIE
dyHKUMH;

ONEepUPOBATH MOHATUAMM: YETHOCTh W HEUYETHOCTh (PYHKUUHU, HYIH (DYHKIMH,
MIPOMEKYTKU 3HAKOTIOCTOSIHCTBA;

MCII0JIb30BaTh rpaduKu PYyHKIUHN AJ PEIICHUs YpAaBHEHUM;

CTPOUTh M YWUTaTh TpadUKU JUHEHHOW (yHKUMM, KBaJpaTUYHOW (PYHKUUH,
CTeNEHHOW (PYHKIIUU C IEJIbIM MTOKA3aTENEM;

UCIO0JIb30BaTh rpaduku QYyHKUIUN AJIS UCCIEJOBaHUS TPOLECCOB U 3aBUCUMOCTEN
OpU pelIeHUH 3a7a4 U3 JIPYTruX YYEOHBIX MPEIMETOB U peallbHOM >KU3HU, BBIpAXaTb
(dopMynamMu 3aBUCUMOCTH MEK]Ty BETUUYMHAMMU.

Havasa MmaTeMaTH4eCcKoro aHajim3a:

OTIEPUPOBATH  TMOHATHIMU: MOCJICIOBATeIbHOCTh,  apudmernyeckas U
reoMeTpUYeCKas MPOrPecCuu;

OTIEPUPOBATH MOHATUSIMU: OECKOHEUHO yOBIBAIOIIAS T€OMETPUYECKAsl IPOTPECCHs,
cyMMa 0€CKOHEYHO YObIBaIoIEl TeOMETPUUYECKOIN IPOrpeccuu;

3aJ1aBaTh MOCJIEI0BATEILHOCTH PA3IMYHBIMU CIIOCO0AMH;

UCIIOJIb30BaTh CBOMCTBA TIOCIEOBATENIBHOCTEH M TPOTPEecCUid i PpelieHus
peaNbHBIX 3a]1a4 MPUKIAJHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA:
ONEpPUPOBATH MOHATUSIMU: MHOKECTBO, OIEPAIIMU HAJl MHOXECTBAMU;
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JJig ONHUCAHUs PeaTbHBIX
IIPOIIECCOB M SIBJICHUM, MPU PEIICHUH 3a7a4 U3 IPYTUX YICOHBIX IPEAMETOB;
ONEPUPOBATH MOHATUSIMU: ONIPEJICTICHUE, TEOPEMA, CIEJCTBUE, J0KA3aTEIbCTRO.

K xoniry o0yuenus B 11 kiacce oOydaromuiicss HOTy4UT CIASAYIONINAE TPEAMETHBIC
pe3yJIbTaThI:

Yucja ¥ BbIYHCJIEHHUA:

ONEPUPOBATH MOHATUSAMU: HATYPaJIbHOE, LEJI0€ YHUCIIO, MCIOJb30BaTh NMPU3HAKH
JNEIMMOCTH LEIBIX YHUCEJI, PA3JI0KECHUE YHCJIa HA MPOCTHIE MHOXXHUTEIH JJISl PEIICHUS
3ajad4;

ONEPUPOBATH MOHITUEM: CTEIICHB C PALIMOHAIBHBIM ITOKA3aTEJIEM;

OTICPHPOBATh TOHATHAMH: JIOTApU(PM YHCIIA, JCCATHYHBIE W HATypaIbHBIC
norapugMsbl.

YpaBHeHUs] 1 HEPABEHCTBA:

MPUMEHSTh CBONCTBA CTENEHU I MPEoOpa3OBaHMs BBIPAXKEHUH, OMEPUPOBATH
MOHATUSIMU: TIOKA3aTEJIbHOE YPaBHEHHWE M HEPABEHCTBO, PENIATh OCHOBHBIE THIIBI
MOKA3aTeJNbHbIX YPABHEHUI U HEPABEHCTB;

BBITIOJIHATH IPE0OPa30BaHMs BEIPAXKEHUHN, COAEPKAIIKX JorapudMbl, ONIEpUpoBaTh
MOHSATUAMU: JIOTAPU(PMUUYECKOE YpPABHEHHE U HEPABEHCTBO, PEIIATh OCHOBHBIE THIIbI



Jorapu(pMUYECKUX YPAaBHEHUM U HEPABEHCTB;

HaXOAUThb PELICHUS IPOCTEUILINX TPUTOHOMETPUYECKUX HEPABEHCTB;

OIEpUPOBATh IIOHATUAMU: CUCTEMA JIMHEWHBIX YPAaBHEHUUW U €€ peLIeHHUeE,
HCIIOJIB30BATh CUCTEMY JIMHEHHBIX YPABHEHUM ISl PELICHUS IPAKTUYECKUX 3a1a4;

HaXOAUTh pELICHUs MPOCTEHIINX CHUCTEM M COBOKYIIHOCTEH palMOHAJIbHBIX
YpPaBHEHUIN U HEPABEHCTB;

MOJICJIUPOBATh pealbHble CUTYAallUH Ha S3bIKE alreOpbl, COCTABIATH BBIPAKEHMUS,
YPAaBHEHUS, HEPABEHCTBA U CHUCTEMBI II0 YCIIOBMIO 3aJ1a4M, UCCIIEN0BATh [IOCTPOCHHBIE
MOJIENIM C UCIOJIb30BAHMEM amnmnapara anreOpsl.

DyHKIUM U rpaukn:

ONEepUPOBATH MOHATUSAMU: NIepHoanYecKas (QYHKIHS, TPOMEKYTKA MOHOTOHHOCTHU
(GYHKIMHU, TOYKM DSKCTpeMyMa (YyHKIHMHM, HauWOOJblIee M HauMEHbIIee 3HAUYCHMS
(GYHKIMU HA TPOMEXYTKE, MCIOIb30BaTh WX IS MCClENOBaHUs (DyHKIMU, 33alaHHON
rpadukom;

ONEepUpOBaTh  MOHATUAMM: TpadUKU  TOKA3aTEeNbHOH,  JorapupMUyYecKoOn
U TPUTOHOMETPUYECKUX (PYHKIUH, M300pakaTh UX HA KOOPAMHATHOW TJIOCKOCTH H
UCIIOJIb30BAaTh ISl PELICHNS] YPABHEHUM U HEPABEHCTB;

M300pakaTh Ha KOOPJMHATHOM TIUIOCKOCTH TpaduKu JUHEHHBIX YpaBHEHUMN
Y YCIIOJIB30BATh UX JUIA PELICHUs CUCTEMBI JIMHEHHBIX YPABHEHMUI;

UCMOJIb30BaTh IPaQUKU PYHKIUM ISl MCCIIET0BaHUS IPOLIECCOB U 3aBUCUMOCTEN
U3 IpYruX Y4eOHBIX AUCLHUIUIMH.

Hauana maTemaTH4ecKkoro aHajamnsa:

ONEepUpOBaTh TOHATUAMH: HENpephiBHas (QYHKIUA, MPOU3BOAHAS (PYHKIUH,
UCITOJIH30BaTh T€OMETPUUYECKUN M (DU3NUECKUH CMBICI TPOM3BOJIHON IS PEIICHUS
3a/1ay;

HaXOAUTh TPOU3BOIHBIC DJIEMEHTAPHBIX (YHKIWN, BBIYUCIATH MPOU3BOIHBIC
CYMMBI, TPOU3BEJICHUS, YACTHOTO (DYHKITHH;

UCIIOJIb30BaTh MPOU3BOAHYIO JUIsl HMCCIENOBaHUA (PYHKIIMM HAa MOHOTOHHOCTH
U DKCTPEMYMBI, IPUMEHSTH Pe3yJIbTaThl HCCIEIOBAHUS K IIOCTPOCHUIO TPaPUKOB;

WCMOJIB30BATh  NPOM3BOJHYK)  JUIA  HAXOXKJACHUA  HAWIYYIIEro  PEUICHHS
B IIPUKJIAIHBIX, B TOM YHUCJIE COUUAIBHO-DKOHOMUYECKUX, 3a/1a4aX;

OTIEpUPOBATH MOHATUSIMU: TIEPBOOOpA3HAS ¥ HHTETPAJI, TIOHUMATh T€OMETPUUECKHM
1 (PU3UYECKUI CMBICT HHTETpAa;

HAaXOJUTh TIEPBOOOpPA3HBIC DIEMEHTAPHBIX (YHKIUN, BBIYUCIATH WHTETPA
o popmyne Herotona—JIeitoama;

pelmarb NPUKIAJAHBIE 33Ja4d, B TOM YHUCJIE COLHAIBHO-O’KOHOMHUYECKOTO U
du3rUecKoro xapakTepa, CpeJICTBAMU MaTeMAaTHYECKOTO aHaJN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBanue paznena  [KomuuecTtBo OcHOBHOE cosiepKaHue OCHOBHBIE BU/IbI JICSITEIIBHOCTH
(Temnl) Kypca 4acoB oOy4Jaromuxcs
MHOXeCTBa palluOHAIBHBIX 19 MHoecTBO, onepanuu Hcnoab30BaTh TEOPETUKO-

U ICCTBUTENbHBIX YUCEN.
PanivonanbHble ypaBHEHUS U
HEpaBEHCTBA

HaJl MHOXXeCTBaMu. /[uarpamMmmel
Oiinepa—BenHa.

PanmonansHabie ynciaa. OOBIKHOBEHHBIE
U JICCATUYHBIE APOOH, TPOIICHTHI,
OECKOHEUHbIE MEPUOIUYECKHE TPOOH.
Apudmetrnyeckue onepanuu

C palMOHAJIbHBIMU YUCIIAMHU,
npeoOpa3zoBaHus YHCIOBBIX
BeIpakeHUi. [Ipumenenue apodeii u
IIPOLICHTOB JIJIsl PEIIEHUS TPUKJIIATHBIX
3aJ1a4 U3 Pa3IuyHbIX OTPACIICH 3HAHUI
Y pEaJIbHOU KU3HM.

JlercTBUTENIbHBIE YHCIIA.
PanyonanbHbie ¥ HppallMOHAIIbHbBIE
yrcia. ApuMeTuaecKkue oneparuu

C ICHUCTBUTEIbHBIMHA YHCIIAMH.
[TpuOnn>xEHHBIE BHIYUCIICHUS, TTPaBUIa
OKpYTJIEHUS, MPUKUJKA U OLICHKA
pe3yJbTaTa BhIUYUCICHUM.

MHO>KECTBCHHBIN armapar

JUTSL OTTMCAHUS X0J[a PEIICHUS
MaTEMaTUYECKHX 3a/1a4, a TAKIKE
pCabHBIX MTPOIIECCOB U SBJICHUH,

IIPY PEIICHUY 3a71a4 M3 APYTHX
y4eOHBIX MTPEIMETOB.

OnepupoBaTh MOHSITHSIMU:
paIMoHaILHOE YUCIIO, JICHCTBUTEIIBHOE
YHCJI0, OOBIKHOBEHHAS IPO0b,
JECATUYHAS APOOb, MPOIICHTEHI.
BoInoaHATH apudMeTHICCKUEC
OTIepaIfK ¢ PAllHOHATIBHBIMU H
JIEMCTBUTEIILHBIMU YHCJIAMH;
NpUOIMKEHHBIC BBIYUCIICHHUS,
WCITOIb3Ys ITPaBHUJIa OKPYTIICHHUS.
JeJaTh NPUKUAKY H OLIEHKY
pe3yiabTaTa BIYMCICHUM.
OnepupoBaTh NOHATHIMMU:
TOXJIECTBO, ypaBHCHHE, HEPABEHCTRBO;




ToxmecTBa U TOXIECTBEHHBIC
npeoOpa3oBaHusi. Y paBHEHHE, KOPEHb
ypaBHeHUs. HepaBeHCTBO, pemieHme
HepaBeHCTBA. MeTO ] HHTEPBAJIOB.
Pemenue 1nensix u ApoOHO-
paroHaNbHBIX YPaBHCHUH U
HEPaBEHCTB

LEJI0€ U PallMOHAIIbHOE YPAaBHEHHE,
HEPABEHCTBO.

BbInoJHATH Npeodpa3oBaHus LENbIX
Y PALIMOHAJIBHBIX BBIPAKEHUM.
PemiaTh OCHOBHBIE TUIIBI LIETBIX
UPpaLMOHAIBHBIX YPABHEHUN U
HEPaBEHCTB.

IIpuMeHATH pallioOHANIbHbIE
ypaBHEHHS 1 HEPABEHCTBA

JUTSL pEIlIEHUsT MaTeMaTUYEeCKUX 3aj1au
W 33J71a4 U3 pa3InyHbIX 001acTeil HayKu
Y PEAIHOM KU3HU

Oyukiun 1 rpadpuku. CTeneHb
C LIEJIBIM TTOKa3aTeIeM
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OyHKIMs, CIOCOOBI 3a/1aHUs (PYHKITHH.
B3aumuo o6patubie pyHkiuu. ['paduk
byHKIIH.

OO6nactpb ornpeaeneHus 1 MHOKECTBO
3HaueHu# QyHkuu. Hymu ¢yakmmm.
[TpoMexyTKH 3HAKOTIOCTOSTHCTBA.
YETHpie 1 HEUETHBIC (PYHKITHH.
Crenens ¢ 1eIbIM TOKa3aTeNIEM.
CranpgaptHas ¢hopma 3anucu
JNEUCTBUTEIIBHOTO YHCIIA.
Hcnonb3oBanue moaxoasiieit Gopmer
3aMuCH ICUCTBUTEIBHBIX YUCE

JUTS pEIICHUST IPAKTUYECKUX 3a/1a4

Y TIPEJICTABIICHUS JaHHBIX.

OnepupoBaTh NOHATUAMM: PYHKITHS,
CrocoObI 3a1aHus GYHKITUHU, B3AUMHO
oOpatHble (yHKITUH, 00JIaCTh
OTIpEICIICHUS] 1 MHOYKECTBO 3HAYCHUHN
byakuy, rpapuk QyHKIINNM; 9ETHOCTD
¥ HEYETHOCTh (DYHKIIUH, HYIH
GyHKIIUU, TPOMEKYTKA
3HAKOTIOCTOSHCTBA.

BoinoyHATH Npeodpa3oBaHus
CTETICHEH C IEeNIbIM TTOKa3aTesIeM.
Hcnonb30BaTh CTAaHAAPTHYIO GOpMY
3aMMCH ICUCTBUTEIHLHOTO YHCTIA.
dopMyIHpoOBaTH

U WLTIOCTPUPOBATH rpadudecKu




CrenenHas QyHKIUS C HATypaJbHBIM
U [EeJILIM oKazaTeneM. E€ cBolicTBa 1

rpadux

CBOICTBA CTENEHHOU (DYHKIIUH.
Bripaxats (popMy1aMH 3aBUCUMOCTHU
MEXAY BETMUMHAMH.

Hcnonb3oBaTh nM(ppoBbHIE pecypebl
JUTsl TOCTpOEHUsI rpadMKOB PYHKIIUU

Y U3YYCHHS X CBOMCTB

ApudMeTHIECKUIN KOPEHB
N—O# CTENEHHU.
HNppanroHanbHble ypaBHEHUS
Y HEPABEHCTBA
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ApudmeTndyeckuii KOpeHb
HATypAJIBHOU CTENECHU. [lencTBus

¢ apu(METUIECKUMH KOPHIMU N—Oi
CTEICHH.

Pemienve uppaidoOHaILHBIX YPaBHEHU I
Y HEPABEHCTB.

CgoiicTBa 1 rpaduK KOpHs N-0i
CTEIIEHU

D®opMyIHPOBATH, 3ANIUCHIBATH

B CHMBOJIMYECKOU (popme

Y WJINCTPUPOBATH IPUMEPaAMHU
CBOMCTBA KOPHS N-OW CTEIICHU.
BoinoaHsaTh IpeoOpazoBaHus
VMPPALMOHAIBHBIX BBIPAKECHUU.
PemiaTe OCHOBHBIE TUIIBI
VPPaLMOHAIBHBIX YPABHEHUN

Y HEPABEHCTB.

IIpuMeHATH 1151 pelIeHus
Pa3JIM4YHBbIX 3224 UPPALIMOHAIBHbIE
YPaBHEHUS U HEPABEHCTBA.
CtpouTh, YUTATH TpaduK KOPHS N-0i
CTCIICHHU.

HUcnoab3oBaTh HU(PPOBBIE pecypChl
JUTsl IocTpoeHust rpadukoB (PyHKITUI
Y U3y4YE€HUS UX CBOMCTB




@opMyibl TPUTOHOMETPHH.

27

CuHyc, KOCUHYC U TAHT€HC YHUCIIOBOTO

OnepupoBatb NOHATHAMU: CUHYC,

TpuronometTpuyeckue apryMeHTa. ApKCUHYC, apKKOCHHYC KOCUHYC Y TaHI'€HC IIPOU3BOJILHOIO

YPaBHEHUS Y ApKTAHI'€HC YUCIIOBOIO apryMEHTa. yria.
TpuroHomerpruyeckast OKpy>KHOCTb, HUcnonb3oBars 3an1uch
ONPEIEIECHUE TPUTOHOMETPUUECKUX MPOM3BOJIBHOIO yTJia uepe3 oOpaTHbIE
(GyHKIUN YUCIOBOTO apryMEHTa. TPUTOHOMETPUUYECKHE PYHKIUH.
OCHOBHBIE TPUTOHOMETPUUECKUE BeinmonHATH npeodpa3oBaHus
dopmybl. [IpeobpazoBanue TPUTOHOMETPUUECKUX BBIPAKECHUM.
TPUTOHOMETPUUECKHUX BBIPAKECHUM. PemiaTe OCHOBHBIE TUIIBI
Pemenne TpuroHOMeTpUYECKUX TPUTOHOMETPUUECKUX YPABHEHUN
YpaBHECHUU

[locnenoBaTenbHOCTH 10 [TocnenoBaTenbHOCTH, CIIOCOOBI OnepupoBaTh NOHATHSIMH

U TIporpeccuu

3a1aHus MOCJIEA0BATEIBLHOCTEN.
MOHOTOHHBIE MOCIEI0BATEIBHOCTH.
ApudmeTrnyeckas U reoOMeTpuUIecKast
nporpeccun. beckoHeuHo yObIBaroIas
reoMeTpuiecKas Iporpeccusi.
CyMma GecKOHEUHO yObIBaromen
reOMETPUUECKON MPOTrPECCHH.
dopMyJia CIOKHBIX TPOLICHTOB.
Hcnonp30BaHue nporpeccuu

JUISL peIIeHUs] pealbHbIX 3a/1a4
NPUKIIAHOTO XapaKTepa

MOCJIEI0BATENBHOCTD,
apudmeTryeckas 1 reoMeTpuyecKas
porpeccuu; 0ECKOHEUHO yObIBaOIIas
reOMETPHUYUECKas MPOrPeccHsi, Cymma
OeckoHeuHO yObIBaroIen
r€OMETPUUECKOI IPOTPECCHUH.
3amaBaTh 0CJIE10BATEIBHOCTH
Pa3IUYHBIMU CITIOCOOAMHU.
IIpuMeHATH popMyJTy CJIOKHBIX
MPOLEHTOB JIJIsl pelieHus 3a/1a4

U3 pEAIbHOM MPAKTUKU

(c UCTIOJIB30BAHUEM KaJIbKYJISITOPA).
HUcnonb3oBaTh CBOMCTBA
MOCJIEIOBATENILHOCTEN U MTPOTPECCUIA




JUTSL PEIICHUS PeaIbHBIX 3a1au
NPUKJIATHOTO XapaKTepa

[loBTOpEHUE, 00001IEHNE, 12 OcCHOBHBIE MTOHATHUS Kypca aJreopbl IIpuMeHATH OCHOBHBIE IOHATHS Kypca
CUCTeMaTH3allus 3HAaHUN ¥ HavaJ MaTeMaTHYeCKOro aHaan3a anreOppl ¥ Ha4YaJl MAaTeMaTHIECKOTO
10 knacca, 06001IEeHNE aHanM3a AJis pelIeHus 3a1a4
¥ cUCTEeMaTH3aIlisl 3HAHUH U3 peabHON KHU3HU U IPYTHX
IIKOJFHBIX TUCIUTUTHH
OBILIEE KOJIMYECTBO 102

YACOB IIO ITPOTPAMME




11 KJIACC

HaumenoBanue paznena  |[KonuuectBo OcHOBHOE cosiepKaHue OCHOBHbBIE BU/IbI JICSITEIIBHOCTH
(Temnl) Kypca 4acoB oOy4Jaromuxcs
Crenens ¢ paliMOHAIBHBIM 12 Crenens ¢ palMOHAIBHBIM dopmyJIMpPOBATH, 3aNIUCHIBATH

[IOKa3aTeleM.
[loka3zarenbHast QyHKIMS.
[loka3zaTenbHblE ypaBHEHUS
U HEpaBEHCTBA

nokazateneM. CBONCTBa CTETICHHU.
[IpeobpazoBaHue BhIpaKECHUI,
COJIEpIKaIINX pallMOHAIbHBIC CTETICHH.
[Toka3zaTenbHbBIC ypaBHEHUS

Y HEPABCHCTBA.

[TokazaTenbHast pyHKITUS, €€ CBOWCTBA
U rpaduk

B CUMBOJIMYECKOH (popme

Y WITIOCTPUPOBATH PUMeEPaAMH
CBOMCTBA CTETICHU.

IIpuMeHATH CBOMCTBA CTEIICHU

JUTst TpeoOpa3oBaHUs BHIPAKEHUN.
dopMyaMpoBaTh

Y WJIIOCTPUPOBATH rpaguuecKu
CBOMCTBA MOKa3aTeIbHOU (PYHKITHH.
PemiaTe OCHOBHBIE TUIIBI
IIOKA3aTEJIbHBIX YPABHEHUM

Y HEPABEHCTB.

HUcnonb30BaTh HudpoBbIe pecypcChl
JUISL TTIOCTPOSHMS TpauKoB PyHKITHIA
Y U3y4YE€HUS UX CBOMCTB

Jlorapudmudeckas QyHKIIHS.
Jlorapudmudeckue ypaBHEHUS
1 HEPABEHCTBA

12

Jlorapudwm uncna. Jlecaruannie
U HaTypaJIbHbBIC JTOTaPU(PMBI.
[IpeoOpazoBaHue BEIpAKCHUH,
CoJIep KaIIHX JOTapU(PMBI.
Jlorapudmudeckre ypaBHEHUS
Y HEPABEHCTBA.

®opmyINpPOBATH, 32AIIUCHIBATH

B CHMBOJIMYECKOH (popme

Y WIJIIOCTPUPOBATH NPUMEpPaMu
CBOICTBA JToTapudma.

BoInmoHATH npeoOpa3zoBaHus
BBIpaXXEHUH, COIEPKAIIUX JIOTapU(PMBI.
D®opMyaHpoOBaTh




Jlorapudmuueckas GpyHKuUs, €€
CBOICTBA U Tpaduk

U WIIKCTPUPOBATh rpauuecKu
CBOICTBA JIoTapu(PMHUUECKON (DYHKLIMHU.
PemiaTb OCHOBHBIE THUIIBI
Jorapu(pMudYecKux ypaBHCHUN

Y HEPaBEHCTB.

Hcnonb3oBaTh nM(ppoBHIE pecypcbl
JUTsl TOCTpOeHUsI rpaduKoOB (PYHKITUI

Y U3YYECHHS UX CBOMCTB.
3HAKOMUTBHCS € MCTOPHEN pa3BUTHUS

MaTeMaTUKU
Tpuronomerpuyeckue Tpuronomerpuueckue GyHKIHUU, UX OnepupoBathb
(GYHKIIUU U UX TPaPUKH. CBOICTBa U IpaQUKU. MOHSITHEM TIeproarudecKast QyHKIIUS.
Tpuronomerpuyeckue [IpuMepbl TPUTOHOMETPUYECKUX CTpouTh, aHATU3UPOBATD,
HEpPaBEHCTBA HEPABEHCTB CPaBHHUBATH rpaduKu

TPUTOHOMETPUUYECKHUX (HYHKIIHIA.
DopMyJIMPOBATH

1 WITIOCTPUPOBATh rpadguvecku
CBOMCTBA TPUTOHOMETPUYECKUX
byHKIUH.

Pemates npocrenimue
TPUTOHOMETPUUYECKNE HEPABEHCTBA.
HUcnoab3oBaTh rpaguku 1
pPELICHUS] TPUTOHOMETPUUECKHAX
HEPAaBEHCTB.




HUcnonb3oBaTs HU(PPOBLIE pecypCehl
JUTsl TOCTpOeHUsI rpaduKOB (PYHKITUI
Y U3y4YE€HUs UX CBOMCTB

[IpousBoaHas. [lpumenenue
IIPOU3BOJHOM

24

HenpepoiBuble pynkuuu. Meton

HWHTCPBAJIOB IJIA PCIICHUA HCPABCHCTB.

[IpousBoaHast GyHKUIHUU.
I'eomerpuueckuit u puznuecKkuit
CMBICJI ITPOU3BOTHOM.

[Ipoun3BoIHBIE AIEMEHTAPHBIX
¢byukuuit. [IponsBoaHast CyMMBI,
MPOU3BEACHHUS, YACTHOTO (PYHKIUH.
[IpumeneHnne nponu3BOIHOM

K UCCJIeIOBAaHUIO (PYHKITUI

Ha MOHOTOHHOCTb U DKCTPEMYMBI.
Haxoxnenne HanOOJIbIIETO

¥ HAMMEHBIIETO 3HAYCHUS (YHKIIUU
Ha OTpE3Ke.

[IpuMeHeHne MPOnu3BOIHOM

JUISL HAXOKJAEHUSI HAUTyqIlero
peLICHUs B MPUKJIAJHBIX 3a/1a4ax,
JUIS OTIpENIETIEHNs] CKOPOCTH IIpoLecca,
3a1aHHOTO (OPMYIION MITH TpaduKOM

OnepupoBaTh NOHATHSMM:
HernpepbIBHAs PYyHKIMS; TPOU3BOIHAS
byHKIMH.

Hcnonb3oBaTh reOMETpUYECKUN

U GU3MYECKHUI CMBICI TPOU3BOTHOM
JUTSL peleHust 3a/1ay.

HaxoauTs npousBoaHbIC
AIIEMEHTAPHBIX QYHKINUN, BBIYHCIAATD
MIPOU3BOJIHBIE CYMMBI, TPOU3BECHUS,
YaCTHOTO (DYHKIIHIA.

Hcnonb30BaTh IPOU3BOIHYIO

JUTSL iCclieIoBaHusl (PyHKIIUU

HA MOHOTOHHOCTB ¥ 9KCTPEMYMBI,
NPUMEHSATDH Pe3yJbTaThl
HCCJIeJ0BAHUSA K TIOCTPOCHUIO
rpa¢ukoB. [IpuMeHsITH TPOU3BOJHYIO
JUISL HAXOKJICHHSI HAUJTy4Ilero
peluIeHus B IPUKIAAHBIX, B TOM YUCIIE
COLIMAJIBHO-3KOHOMMYECKUX, 3a/1a4ax.
3HAKOMUTBCH € HCTOPHEN Pa3BUTHUSA
MaTEMaTUYECKOr0o aHaJIn3a




MHTerpan u ero NpuMeHeHUs

[lepBooOpa3znas. Tabmuna
epBOOOPA3HBIX.

NHuTterpai, reoMeTpu4ecKuit

U (PU3HYECKHUI CMBICIT UHTETpaa.
Boruucnenue unrerpana no ¢popmyse
Herorona—JleitOnunia

OnepupoBatb NOHATHAMHU:
nepBooOpas3Hasi, UHTETpal.

HaxoauTs nepBooOpa3Hbie
AIIEMEHTAPHBIX (DYHKILIHI; BBIYUCIATH
MHTErpai mo popmyae Herorona—
Jleitbuua.

3HAKOMUTBHCS € MCTOPHEN pa3BUTHUS
MaTEeMaTUYECKOro aHaJIu3a

CucTtembl ypaBHEHHI

12

CucTtembl JINHEWMHBIX YPaBHEHU.
Pewenne npuknaaHbix 3a1a4

C ITIOMOIIBIO CUCTEMBI JINHEWHBIX
YpaBHEHUH.

CucTtemMbl 1 COBOKYITHOCTH LENBIX,
palLMOHAIBHBIX, UPPALMOHAIBHBIX,
MOKAa3aTeIbHBIX, IOTapU(HMHUIECKIX
YpPaBHECHUH U HEPABCHCTB.
Hcnons3oBanue rpadukoB QyHKINN
JUISl PELLIEHUS] YPABHEHUN U CUCTEM.
[IpyuMeHEeHNE ypaBHEHHM, CUCTEM

Y HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a7a4 U 3a7a4

U3 Pa3JIMYHbIX 001acTel HayKH

Y PEAJIbHOU KU3HU

OnepupoBaTh NOHATHAMHU. CUCTEMA
JIMHEVHBIX YPABHEHUH U €€ pellICHHE.
HUcnonb3oBaTh CUCTEMY JIMHEUHBIX
YPaBHEHUH [T PEILEHUS
IIPAKTUYECKUX 3a]1a4.

HaxoauTh pemieHus: mpoCTEUIINX
CHUCTEM M COBOKYITHOCTEM
palMOHAIBHBIX YPABHEHUN

Y HEPaBEHCTB.

Hcnoan3oBaTh rpaduku ¢yHKIINANA
JUISL pELICHUS] YPABHEHUM.
MopneaupoBaTh peajibHbIE CUTYALIMU
Ha SI3BIKE aNreOphl, COCTaBIATh
BBIPA)KCHUS, YPABHECHUS, HEPABEHCTBA
Y CHUCTEMBI 10 YCIOBHUIO 33/1a4H,
HCCJIeI0BATH MOCTPOCHHbIE MOEJIH
C MCTOJIb30BAaHUEM armnapara ajareopsl




HartypanbHbie U 1ienbie yucmia

Harypanbnbie u niensie yucia
B 3a]1a4aX U3 PEAIbHOU KU3HU.
[Ipr3HaKy OEeIMMOCTH LEIbIX YACEI

OnepupoBatb NOHATUSIMH:
HaTYpaJIbHOE YHUCIIO, LIEJI0€ YUCIIO.
Hcnonb3oBaTh NpU3HAKKU JETUMOCTH
LIEJIBIX YUCET, PA3IOKEHUE YUCIIa

Ha MPOCThIE MHOXKUTEIH JJIs1 PEIICHUS
3aja4

[ToBTOpEeHue, 00001IeHNE,
CHCTEMATH3aLMS 3HAHUH

18

OCHOBHBIC MTOHATHS Kypca anreopbl
M HaYaJl MAaTEMaTHYECKOTO aHaJIn3a,
000011IeHNe U CUCTEMATH3aIMs 3HAHUN

Pemars npukiaanbie 3a1a4u

U3 pa3IMYHbIX 00JlacTe HayKu

Y peaIbHOM KM3HU C TIOMOIIBIO
OCHOBHBIX TOHSATHH Kypca anreopsbl
Y HavaJl MaTEMAaTHUYECKOr0 aHaJIN3a.
Boi0uparth onTuMagbHbIe CIIOCOObI
BBIYMCIICHUM.

Hcnosab30BaTh AJ1M pelieHus 3a/1a4
YpaBHEHHUSI, HEPABEHCTBA U CUCTEMBI
ypaBHEHUM, CBOMCTBA (PyHKIIHIMA

U rpadukoB

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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PABOYAS ITPOI'PAMMA YYEGBHOI'O KYPCA
«I'EOMETPUS»

HOACHUTEJIBHASA 3AIIMCKA

BaxxHocTh yueOHOro Kypca TE€OMETPUM Ha YPOBHE CpPEIHEro OOILIero
oOpa3oBaHHs OOYyCIIOBJICHA TMPAKTUYECKOW 3HAYUMOCTBIO METANpPEIMETHBIX H
MPEAMETHBIX PE3yJbTaTOB OOYYEHUS TEOMETPHH B HAMpPABICHUH JIMYHOCTHOTO
pa3BuTUg oOywarmmuxcs, QopMuUpoBaHUS (YHKIIMOHAIBHOM MaTeMaTH4eCKOMN
I'PaMOTHOCTH, W3YYCHHs IPYTUX yYEOHBIX NUCHUILIUNH. Pa3BuTne y oOydarommxcs
NPAaBWIBHBIX TIPEJCTABICHUH O CYINIHOCTH W TPOUCXOXKICHUU TI'E€OMETPUUYCCKHUX
a0CTpaKklUii, COOTHOIIEHUHM PEAIBHOTO U WJICATIBHOT0, XapaKTepe OTpakKeHUs
MaTEMaTUICCKON HAYKOW SIBJICHUH M TPOIECCOB PEabHOTO MHUPA, MECTE T€OMETPUU
B CHCTEME HAayK M POJIM MAaTEeMAaTHYECKOTO MOJCIUPOBAHUS B HAYYHOM TO3HAHUU U
B TIPAKTUKE CIIOCOOCTBYET ()OPMHUPOBAHUIO HAYIHOTO MHUPOBO33PCHHUS 00YJArOIINXCS, a
TaK)Ke KaYECTB MBIIIJICHUS, HCOOXOIUMBIX /TSI aJIallTallid B COBPEMEHHOM OOIIIEeCTBE.
['eomeTpus sABISETCA OMHMM M3 0a30BBIX MPEIMETOB Ha YPOBHE CPEAHETO OOIIETro
oOpa3oBaHHWs, TaK KakK OOCCICUYMBACT BO3MOXKHOCTh M3Y4YCHHUS KaK JUCIUTLINH
€CTECTBEHHO-HAYYHOM HAIPaBICHHOCTH, TAaK U TYMaHUTAPHOM.

Jlorndueckoe MblluUieHHe, (QOpMUPYEMOE TMpPU HU3YYEHHH OO0YyYaIOIUMHUCS
HNOHSITUMHBIX OCHOB F€OMETPUM W TOCTPOCHHUH ILIETIOYKH JIOTHYECKUX YTBEPIKICHUIM
B XOJI€ PEILICHUS T€OMETPUUECKHX 3a/1a4, YMEHHE BbIJIBUTATh U ONPOBEPTaTh T'MIIOTE3bI
HEMOCPEICTBEHHO UCTIOIB3YIOTCS MPHU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO IMKJIa,
B YACTHOCTH U3 Kypca (PU3HKHU.

YMeHne opueHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
o0NacTsX JESITeNbHOCTH 4YesnoBeka. OpHeHTalus dYeloBeKa BO BpPEMEHU W
IIPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €TI0 COIMAILHOTO OBITHSA, (hOopMa OTpaKEHUS
OKPYXAIOIIEr0 MHPA, YCIOBUE YCIEIIHOTO MO3HAHUS W aKTUBHOTO MPEeoOpa3oBaHUs
NEeUCTBUTENbHOCTH. OnepupoBaHUE MPOCTPAHCTBEHHBIMU O0pa3amMu OO0BbEIUHSET
pa3Hble BUABI y4eOHOM ©  TPYJAOBOM  NEATENBHOCTH,  SBIACTCA  OJIHUM
13 MPOPECCUOHATIBHO BaKHBIX KAa4€CTB, TOITOMY aKTyajbHa 3a1ada (hOpMUPOBAHUS
y OOy4Yarommxcss MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3HOBUAHOCTH OOPa3HOTO
MBIIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTAa B TIOJITOTOBKE K TMPAKTHYECKOM
JESTETHPHOCTH TI0 MHOTUM HAIPABICHUSM.

Ilens ocBoeHUsT mporpaMMbl yueOHOTO Kypcea «I'eomeTpus» Ha 6a30BOM YpOBHE
oOydeHmsi — 001meoOpa3oBaTebHOE W OOMIEKYIBTYPHOE Pa3BUTHE OOYYAFOIIMXCS
gepe3  o0ecliedeHWE  BO3MOXXHOCTH  MPUOOPETEHHUS U HCIOJIh30BaHUS
CUCTEMATHYECKUX TE€OMETPUUECKUX 3HAHUW U JIEUCTBUMN, CIIENU(DPUIHBIX T€OMETPHH,
BO3MOXHOCTH YCTICIITHOTO TPOJOJDKEHUS O0pa3oBaHMS IO CICIHAIBHOCTSIM, HE
CBSI3aHHBIM C MPUKIIATHBIM HCIIOJIH30BAaHUEM T€OMETPHH.

[IpuopuTeTHBRIME 3amadyaMyd  OCBOCHHS ydeOHOTO Kypca «I['eomeTpum»
Ha 6a30BoM ypoBHE B 10—11 kmaccax sBISIIOTCS:



dbopMupoBaHuE MPEICTABICHHUS O TEOMETPUN KaK YACTU MUPOBOU KYJIbTYpPHI U
OCO3HAaHUE €€ B3aUMOCBSI3U C OKPYKAIOIUM MUPOM;

dbopMupoBaHuEe NPEACTABICHUS O MHOTOTPAHHUKAX W TejlaxX BpalleHUs Kak
0 BAXKHEUIIMX MATEeMaTUYECKUX MOJENAX, IMO3BOJSIONIMX ONHWCHIBATh W H3y4aTh
pa3HbIE ABJICHUS OKPYKAIOIIETO MUPA;

dbopMupoBaHUE YMEHHs pacllO3HaBaTh Ha 4yepTekaxX, MOJECISIX U B pealbHOM
MHPE MHOTOTPAHHUKH U Te€Jla BPAIlCHUS;

OBJIQJICHUE METOJIaMH pEIICHUs 3aJady Ha TIOCTPOCHUS Ha H300paX)eHUIX
POCTPAHCTBEHHBIX PUTYD;

dbopmupoBaHue YMEHHUS ONEPUPOBATH OCHOBHBIMH MOHSATUSMU
O MHOTOTPAaHHUKAX U TeJaxX BPAlI€HUs] U UX OCHOBHBIMU CBOICTBaMU,;

OBJIQJICHUE aJITOPUTMAMU PEIICHHS OCHOBHBIX TUIIOB 3ajaa4, (OpMUPOBAHUE
YMEHHSI TPOBOJUTh HECJIOXKHBIC J10KA3aTEJIbHBIE PACCYXKIACHUS B XOJ€ PEIICHUS
CTEPEOMETPUUECKUX 3aJ1a4 U 33/1a4 C MPAKTUYECKUM COJICpKaHUEM;

pPa3BUTHE HWHTEIJICKTYaJbHBIX M TBOPUYECKHUX CIHOCOOHOCTEH OOydYaronuxcs,
MO3HABATEJIbHOM  aKTUBHOCTH,  HCCJIEAOBATECILCKUX  YMEHUW, KPUTUYHOCTHU
MBIIIJICHUS;

dbopmupoBanue (GYHKIMOHAIBPHOM TPAaMOTHOCTH, PEJICBAHTHOW TIE€OMETpPHUU:
YMEHHE pAaclo3HaBaTh IMPOSBICHHUS TE€OMETPUYECKUX TOHATHHA, OOBEKTOB U
3aKOHOMEPHOCTEH B PEANbHBIX JKMU3HEHHBIX CHUTYallUSX W NPU U3YYEHUU APYTHX
y4eOHBIX  MPEIMETOB,  MPOSBICHHUS  3aBUCUMOCTEl W 3aKOHOMEpPHOCTEH,
dbopMynupoBaTh UX Ha S3bIKE T€OMETPUM U CO3[]aBaTh I€OMETPUUYECKHE MOJIEIH,
OPUMEHATh OCBOCHHBI TE€OMETPUYECKHMU amnmapar s peuIeHUus MpPaKTUKO-
OpPUEHTHPOBAHHBIX  3a/lady, MHTEPIPETUPOBATH U  OLICHUBATH  IOJYYEHHbIC
pE3yIbTaTHI.

OTnuuuTeTbHOM OCOOCHHOCTBIO TPOTPaMMbl IO TEOMETPUU  SIBISETCSA
BKJIFOYEHUE B KYpC CTEPEOMETPUM B Hauyajieé €ro W3y4yeHus 3ajad, peuiaeMbIX
Ha YPOBHE WHTYUTHBHOTO IO3HAHHS, U ONPEACIEHHBIM 00pa3oM OpraHM30BaHHAas
paboTa HaJ HUMHU, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U MTPOCTPAHCTBEHHOTO
MBIIIJICHHS, CTUMYJIMPYET IPOTEKAHWE MWHTYUTHUBHBIX IIPOLECCOB, MOTHUBHUPYET
K JaJbHEUIIIEMY U3YUYEHHUIO IPEIMETA.

[Ipeanourenne OTHAETCA HAIVISIAHO-KOHCTPYKTUBHOMY METOAY OOYyYEeHHUs, TO
€CThb TEOPETUYECKUE 3HAHHUS MMEIOT B CBOEM OCHOBE UYBCTBEHHOCTBH MPEIMETHO-
MMPAKTUYECKON  AEATENBbHOCTU.  Pa3BuTMe MPOCTPAHCTBEHHBIX IPEACTABICHUN
y 00ydJarommxcsi B Kypce CTEPEOMETPUH MPOBOIUTCS 3a CUET pemieHus 3ajad
Ha CO3JaHME NPOCTPAHCTBEHHBIX OOpa3oB W 3ajJady HAa  OMNEPUPOBAHHE
mpocTpaHCTBeHHBIMU oOpazamu. Co3ganume o0paza TPOBOAUTCS C  OMOPOM
Ha HarJIIHOCTh, @ ONIEPUPOBAHUE 0OPA30M — B YCIOBUSIX OTBIICUECHHSI OT HATJISITHOCTH,
MBICJICHHOTO U3MEHEHUS €r0 HCXOTHOTO COAEPKAHUS.

OCHOBHBIMH COJIEpKAaTE€NbHBIMU JIMHUSIMU y4eOHOro Kypca «['eomeTpusi»
B 10-11 «kmaccax sBastorcsa: «MuororpanHukm», «lIpsMple W TUIOCKOCTH
B MPOCTpPaAHCTBE», «Tena BpameHus», «BEeKTOppl U KOOpIMHATHI B IMPOCTPAHCTBE.



dopMUpOBaHKE JOTHICCKUX YMEHHUIA PACTIPEEISICTCS] He TOIBKO TI0 COJEPIKATeTbHBIM
JUHUSAM, HO U 0 TOJilaM 00y4YeHHUs Ha YPOBHE CPETHEr0 00IIero 0opa3oBaHus.

Conepxkanne o00pa3oBaHUS, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yIbTaTaMm
OCBOCHHS TIPOTPaMMBI TI0O TEOMETPHH, pacHpeAeiIEHHBIM IO ToJaM OOydYeHUs,
CTPYKTYPHPOBAHO TaKMM 00pa3oM, 4TOOBI OBJIAJICHUE TE€OMETPUUECKUMH TTOHITHUIMU
Y HaBBIKAMH OCYIIECTBIISIOCH MOCIEI0BATEILHO U MTOCTYMATEIBHO, C COOIOICHHEM
MIPUHIIUIIA MPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMSI BKJIIOYAIMCH B OOIIYIO CUCTEMY
TCOMETPUICCKUX MPEACTABICHUN 00yJaOIMUXCsl, pacuupsis U yriayomss e€, oopa3ys
IPOYHBIC MHOKECTBEHHBIC CBSI3H.

OOmiee 4KMCIIO YacoB, PEKOMEHAOBAHHBIX IS HM3y4eHHUS Y4YeOHOro Kypca
«I"eomerpus» — 136 gacos: B 10 kiacce — 68 yacoB (2 gaca B Henento), B 11 knacce —
68 uacoB (2 yaca B HEJCIIO).

COIAEPKAHUE OBYUEHUASA

10 KJIACC

IIpsimble U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TIOHATHUA cTepeoMeTpuu. Touka, npsiMasi, IIOCKOCTh, TPOCTPAHCTBO.
[lonsiTne 06 aKCMOMATHYECKOM MOCTPOCHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUU
U CJIEACTBUS U3 HUX.

B3anMHOE pacronoxkeHwe TMpsAMBIX B IPOCTPAHCTBE: IEpeceKarolnecs,
napajuieJIbHbIE M CKpeIUBaroluecs npsmMble. [lapanneabHoCTh NpAMBIX U INIOCKOCTEM
B MPOCTPAHCTBE: MapajuielibHbIE MPSIMbIE B IMPOCTPAHCTBE, MapaJLIEIBbHOCTh TPEX
OpSIMBIX, MapajuIeIbHOCTh MPSAMOM W IJIOCKOCTU. YTUIBI € COHAIpPaBICHHBIMU
CTOpPOHAaMH, yroJ MEXIy IpsIMbIMU B MpocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEN:
MapaJuIeNIbHbIC IUIOCKOCTH, CBOMCTBA IMapasuleibHbIX IUIOCKOCTEU. [Ipocreiimme
NPOCTPAHCTBEHHbIE (UTYphl Ha IUIOCKOCTH: TETpadap, KyO, mMapaienenunes,
MOCTPOCHUE CEUCHUM.

[leprieHAUKYISIPHOCTD OPSMOM M IUIOCKOCTH: IEPIEHAUKYJSPHBIE MPAMBIE
B [IPOCTPAHCTBE, IPSIMBIE NTapaJUIEbHbIE U MIEPIEHANUKYJISIPHBIE K INIOCKOCTH, ITPU3HAK
MEPIIEHAUKYJIIPHOCTH MPSIMOU U IUIOCKOCTH, TEOPEMA O MPSAMOMN NEPNECHAUKYISIPHOU
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJI MEXKY IIPSMOU U IJIOCKOCTBIO, IBYTPAHHBIN
YTOJI, TMHEWHBIN YroJ IBYTPAHHOrO yria. [lepneHauKkynsp 1 HAKJIIOHHBIE: PACCTOSIHUAE
OT TOYKHU JO ITUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 MJIOCKOCTH, MPOEKIUS (PUTYPHI
Ha IUIOCKOCTh. lIepneHauKyIsspHOCTh IUIOCKOCTEW: MPU3HAK MEPIEHAUKYISIPHOCTH
JBYX IJIOCKOCTEN. TeopeMa o TpEX nepreHauKyspax.

MHoOrorpaHHMuKH

[ToHsATHE MHOTOTPAHHMKA, OCHOBHBIC AJIEMEHTHl MHOTOTPAHHHMKA, BBIMYKJIbIE U
HEBBINYKJIBIE MHOTOTPAaHHHMKH, pAa3BEPTKA MHOrorpaHHuka. Ilpusma: n-yrosbHas
Mpu3Ma, rpaHd U OCHOBaHMS MPHU3MBI, MpsAMasi U HAKJIOHHAS MPU3MBI, OOKOBas U
MOJIHAs MMOBEPXHOCTh Mpu3Mebl. [lapamnenenunesn, npssMOYTroOJbHBIN NapauIeIeIUIIe]



u ero csoucrsa. [Iupamuna: n-yronpHas nupaMuaa, I'paHd ¥ OCHOBAHUE MUPAMUIBI,
OOKOBasi M MOJIHAsA MOBEPXHOCTh MHUPAMUJIbI, MpPaBUIIbHAA U yCEUEHHAs NMUpamMujaa.
OneMeHTsl Ipu3Mbl W nupamuabl. [IpaBuiIbHBIE MHOTOIDAHHUKH: TIOHSTHE
MIPAaBWJIBHOIO MHOTOIPaHHUKA, MpPAaBWJIbHAS NpPU3Ma M MpaBUIbHAsA NHPAMHAA,
MpaBWJIbHAs TPEYrojbHas MUpaMUa U MPaBUIbHBIA TeTpasap, kyo. IlpencraBienue
O IPABUJIBHBIX MHOTOIPaHHUKAX: OKTa’p, AOAEKa’Ap U ukocadap. CeueHus: MpUu3Msl
Y [IAPAMHUJIBI.

CummMmeTpuss B MNPOCTPAHCTBE: CHMMETPUS OTHOCUTEIBHO TOYKH, HPIMOM,
IUIOCKOCTH. DJIEMEHThl CUMMETPHUH B MUpPaMUIAX, NapajlieNenuIenax, MpaBuiIbHbIX
MHOTOTpaHHUKAX.

Brrunciienne 31eMeHTOB MHOTOIPaHHUKOB: pEéOpa, nuaronanu, yrisl. [lnomans
OOKOBOM TMOBEPXHOCTM U TIOJHOM MOBEPXHOCTH TMPSMOM MPHU3MBI, IUIOIIA/b
OCHOBaHHUM, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MpsMOM Mpu3Msbl. [lnomans 60koBoM
IIOBEPXHOCTH U IOBEPXHOCTUM NPABWIBHOW IHPAMUAbI, TeOpemMa O ILIOL[aau
yceuéHHoi nupamubl. [lorstue 06 o0béMe. O0BEM TUpaMuIbl, MPU3MBI.

[TonoOnupie Tenma B mpoctpaHcTBe. COOTHOMICHHS MEXIY IUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX Tell.

11 KJIACC

TeJsia BpaleHust

Hunuaapuyeckas MOBEPXHOCTh, 00pa3yroliye MIIMHIPUYECKON MOBEPXHOCTH,
0Ch HMWJIMHAPUYECKON ToBepxXHOCTH. L{umuuap: ocHOBaHUS ¥ OOKOBasi TOBEPXHOCTb,
oOpazyrorias ¥ 0Ch, IJIOIIA b OOKOBOM M TTOJIHOW IMMOBEPXHOCTH.

Konnueckas moBEpXHOCTh, 0Opa3yrolIHe KOHMYECKOW TOBEPXHOCTH, OCh U
BEpIIMHA KOHWYECKON moBepxHOCTH. KOHyC: OCHOBaHME W BepIIMHA, oOpasyromas u
0Cb, TUIOMIAAh OOKOBOI M MOJHON MOBEPXHOCTH. Y CEUEHHBIA KOHYC: 00pa3yolIre u
BBICOTA, OCHOBAHMS M OOKOBAasi TOBEPXHOCTb.

Chepa m map: ueHTp, paaumyc, AWAMETP, IUIOMIAAL TMOBEPXHOCTU ChEpHI.
B3aumuoe pacmnonokenune chepbl M IIIOCKOCTH, KacaTellbHasl IUIOCKOCTh K cdepe,
IJI0IAIb ChEepHI.

N300pakeHne Te BpaleHus Ha TUIOCKOCTH. Pa3BEpTka mummHIpa U KOHYca.

KoMOuHanuy Ten BpallieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHCAHHBIN
okoJ1o cepsl, chepa, BIUCAaHHAS B MHOTOTPAHHUK, WM TEJIO BPAICHUS.

[Tonsitne 06 00bEMe. OCHOBHBIE CBOKMCTBa 00BEMOB Teil. Teopema 00 00BEME
MPSIMOYTOJILHOTO TapajuieNienumea u ciaeacTsus u3 He€. OO0bEM UIMHIpa, KOHYCA.
O0BEM mapa u wioaab chepsl.

[Tomo6ubie Tenma B mpoctpanHcTBe. COOTHOMICHHWS MEXAY IUIOMIAIASIMU
MOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX TE.

Ceuenus muHApa (MapauIebHO W MEPICHIUKYIISIPHO OCH), CEYCHHsSI KOHYyCa
(mapamienbHOE OCHOBAHHIO M TIPOXOIAIIEE Yepe3 BEPIINHY ), CEUCHUS Iapa.



BeKTOpBI 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockoctd M B mpocTpaHcTBe. CI0KEHUE W BBIYUTAHHUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha yucio. PasioxeHue BeKTopa 0 TPEM HEKOMIUIAHAPHBIM
BekTopam. IIpaBuiio napaenenumnena. Pemenne 3anad, CBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBWJI ACUCTBUM C BeKTOpamu. IIpsMoyrosbHas cucteMa KOOpAUHAT B IPOCTPAHCTBE.
Koopaunatel Bextopa. [Ipocreiimue 3agaun B KOOpAUHATaX. YTOJI MEKY BEKTOPAMHU.
CkansgpHoe IpPOU3BEACHUE BEKTOPOB. BBIUMCIEHHE YIVIOB MEXIAY MPAMBIMH U
IUIOCKOCTSAMU. KOOpIMHATHO-BEKTOPHBIN METO/I IIPY PELLIEHUU T'€OMETPUIECKUX 3aa.

NPEAMETHBIE PE3YJIBTATBI

K xonny ob6yuenus B 10 kiacce oOy4aromwuiicss TMOJYYUT CJICAYIOIINE
IPEIMETHBIC PE3yIbTaThI:

OIIepUPOBATH MOHATUSIMHU: TOYKA, TIPSIMas, INTIOCKOCTH;

NPUMCHSITh aKCHOMBI CTEPEOMETPHUH U CJCACTBUS W3 HHUX IPH PEIICHUU
TCOMETPUYCCKUX 3a/1a4;

OIEepUPOBATh MOHATUSAMHU: NAPAIICIBHOCTD M MEPICHANKYIIPHOCTD MPSMBIX H
TUIOCKOCTEH;

KJaccu(UIUPOBATh B3aMMHOE PACIOJOKEHUE TMPSMBIX U IJIOCKOCTEH
B IIPOCTPAHCTRBE;

OIEepUPOBATH MOHITUSMU: JIBYTPAHHBIN YTOJ, TPAaHU IBYTPAHHOTO yTia, pedpo
JBYTPaHHOTO YTJIa, IMHEWHBIN yroJ ABYTPaHHOTO YIJia, TpadyCHas Mepa IByTpaHHOTO
yrina;

ONEepUPOBATh TMOHATUSAMH: MHOTOTPAHHUK, BBINYKIBIA W  HEBBIMYKJIBIN
MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPABUIILHBIII MHOTOTPAaHHUK;

pacmo3HaBaTh OCHOBHBIE BHUABl MHOTOTPAHHUKOB (TUpamMuaa, MpHU3Ma,
IPSIMOYTOJILHBIN Mapasuienenumes, Kyo);

KJIacCU(HUIIMPOBATh MHOTOTPAHHUKH, BEIOMpasi OCHOBAHUSI JJIs KJIacCU(pUKAIIUN
(BBIMTYKJIBIE ¥ HEBBITTYKJIbIE MHOTOTPAaHHUKH, TIPABMIIBHBIE MHOTOTPAHHUKH, TPSMBIE U
HAKJIOHHBIC TIPU3MBI, TTapaJIJICIICTIUIIC/IbI);

OTIEpUPOBATH MOHATHIIMU: CEKYIIasi TUIOCKOCTh, CEYCHIE MHOTOTPAaHHUKOB;

OOBSCHATH MPUHITUIIBI IIOCTPOCHUS CEUCHUM, UCTIONIb3YSI METO/T CIIE/IOB;

CTPOUTH CEUYCHUS MHOTOTPAHHUKOB METOJIOM CIIEJIOB, BBITIOJHATH (BHIHOCHBIE)
IJIOCKUE YEPTEKH W3 PUCYHKOB TMPOCTHIX OOBEMHBIX (GUTYP: BUI CBEPXY, COOKY,
CHU3Y;

pemniath 3a7a4d Ha HAXOXKJEHHWE T€OMETPUUYECKUX BEJIMYHMH MO 00pas3iam WiIH
aNropuTMaM, TPUMEHSSI W3BECTHBIC AHATUTUYECKHE METOABl TMPU PEIICHUU
CTaHJAPTHBIX MATEMAaTUYECKUX 3a7a4 Ha BBIYHCICHHUE PACCTOSHHUM MEXIY IBYMS
TOYKaMH, OT TOYKH JI0 MPSMOM, OT TOYKHU JI0 TIIOCKOCTH, MEKTYy CKPEIIHBAIOIITUMUCS
MPSIMBIMU;

pemiaTh 3a7a4d Ha HAXOXKJIECHHWE TCOMETPUYECKUX BEIMYMUH MO oOpasiaMm WiIn
ANTOpPUTMaM, TIPUMEHSISI W3BECTHBIC AHAIIMTUYECKHE METOJBI MPH PEIICHUN



CTaHJAPTHBIX ~ MAaTEMAaTHMYECKUX  3aJad HAa  BBIYUCJICHUE  YIJIOB  MEXIY
CKPEIIMBAIOIIUMHUCS MPSMBIMU, MKy IPSIMOH U TIIOCKOCTBIO, MEK]TY TUIOCKOCTSIMH,
JIBYTPAHHBIX YTJIOB;

BBIYUCIIATh OOBEMBI M IUIOMIAJAM IMOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma,
MMpaMujia) ¢ MpUMEHEHUEM (OPMYJ, BEIYUCISITH COOTHOIICHUSI MEXIY TUIOMIAIIMU
MOBEPXHOCTEHN, 00bEMaMU MOJJOOHBIX MHOT'OTPAHHUKOB;

OTEPUPOBATH MOHATUAMU: CHMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U IIOCKOCTh
CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (PUTYPHI;

U3BJIEKaTh,  MPEOOPa30OBBIBATH U HHTEPIPETUPOBATH uH(pOpMaIIIO
O MPOCTPAHCTBEHHBIX '€OMETPUUYECKUX (PUTYypaxX, NPE/ICTABICHHYIO Ha YepTexkax U
PUCYHKaX;

OPUMEHSTh T€OMETpUUecKre (PakThl JIJISl PelIeHUs CTEPEOMETPUYECKUX 3ajad,
NPEoNaraiiX HECKOJIbKO IAaroB PEIIeHUs], €CIM YCIOBHS MPUMEHEHUs 3aJaHbl
B SIBHOU (opme;

OpPUMEHSITh  MPOCTEHIIME  MPOrpaMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MTPH PELICHUU CTEPEOMETPUUECKUX 3a/1a4;

NPUBOJUTH MIPUMEPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIEC U KU3HHU,
pacrno3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE;

IOPUMEHATh IOJIyYEHHbIE 3HAaHUS Ha MPAKTUKE: aHAIW3UPOBATh peasibHbIC
CUTyalluM M TPUMEHATh HM3yUEHHBIE IOHATHS B INPOLECCE IOUCKA pPELIECHUs
MaTeMaTUYeCKU CPOPMYIUPOBAHHOMN MPOOIIEMBI, MOJIEIMPOBATh PEATbHbIE CUTYALlUU
Ha S3bIKE T€OMETPUHU, HCCIIEOBaTh IOCTPOEHHBIE MOJEIU C HCIOJIb30BAaHUEM
reOMETpUYECKUX MNMOHATUH M TEOpeM, ammapaTa aiareOpbl, pelaTh HMPaKTHYECKHe
3aJ1a4uM, CBA3aHHbIE C HAXOXKICHUEM I€OMETPUUECKUX BEJIINYHUH.

K konIty o6yuenus B 11 kiiacce oOyJaromuiicss HAyIuTCs:

ONEepUPOBAaTh TMOHATHUSMU: I[WJIUHIPUYECKAs IOBEPXHOCTh, OOpa3yroIIue
MAIMHAPUIECKON TOBEPXHOCTH, IWIMHAP, KOHMYECKass MOBEPXHOCTh, 00pasyromue
KOHUYECKON TTOBEPXHOCTH, KOHYC, c(pepruueckasi TOBEpXHOCTD;

pacmo3HaBaTh Tella BpamieHus (IUIUHApP, KOHYC, cdepa u 1Iap);

OOBSCHATH CIIOCOOBI TIOYYCHUS TEJl BPAICHHUS;

KiIaccu(UIMpoBaTh  B3aMMHOE  pacroiokeHue chepsl U IUIOCKOCTH;
OTIEpUPOBATH MOHSATUSIMHU: IIIAPOBON CETMEHT, OCHOBAaHHWE CETMEHTA, BHICOTA
CEerMEHTa, MIAPOBOM CJIOW, OCHOBAaHWE MIAPOBOTO CIIOS, BBICOTA IIIAPOBOTO CIOA,

IapOBOM CEKTOP;

BBIYHCIISATH 00BEMBI U TUIOMIAIM TIOBEPXHOCTEH TEJ BPAIICHUS, T€OMETPUUCCKIX
TEJ ¢ IpUMEHEHUuEM (PopMYyIT;

OTIEpUPOBATh TMOHATHUSMH: MHOTOTPAaHHUK, BIIMCAHHBIA B cepy W OMHCAHHBINA
okoJ10 cepsl, chepa, BIUCAHHAS B MHOTOT'PAHHUK WJIH TEJIO BPAICHUS;

BBIYHCIIATH COOTHONICHHUS MEXIy IUIOMIAASIMU TIOBEpXHOCTEH U oO0BEMaMu
IMOJOOHBIX TEI;



n300pakaTh wu3ydaeMble GUTYPHl OT PYKH W C TPUMEHEHHEM IPOCTHIX
YePTEKHBIX HHCTPYMCHTOB;

BBHITIOJTHATH (BBIHOCHBIC) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Bu cBEpXy, COOKY, CHU3Y, CTPOUTH CEUEHUS TN BPAICHUS;

U3BJICKaTh,  WHTEPIPETHPOBATH W MNpeoOpa3oBbIBAaTh  HHGPOPMAIIHIO
O TIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpaX, MPEICTABICHHYIO Ha YepTeKaxX U
PUCYHKaX;

OTIEpUPOBATH MIOHATHEM BEKTOP B TIPOCTPAHCTRE;

BBITIOJTHSATh JICUCTBHSI CJI0KCHHUSI BEKTOPOB, BEIYMTAHUS BEKTOPOB U YMHOKEHUS
BEKTOpa Ha YUCII0, OOBSICHATh, KAKMMH CBOWCTBAMH OHU 00JIaJIal0T;

NPUMEHSTH TIPABHIIO MapajlieIecuIea;

OIepUPOBATh TIOHATHSIMU: JCKAPTOBBI KOOPAMHATHI B TPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPa, PaBCHCTBO BEKTOPOB, KOOPAWHATBHI BEKTOpa, YroJll MEXKIY
BEKTOpPaMH, CKaJsIPHOE MPOM3BEJICHUE BEKTOPOB, KOJUIMHEAPHBIC W KOMILIaHApHBIC
BEKTOPBI;

HaXOJUTh CYMMY BEKTOPOB W IPOM3BEJCHHUE BEKTOpa Ha YHCIIO, YIOJl MEXIY
BEKTOpaMH, CKaJIIpHOEC TPOU3BEACHUE, pPaCKIaJblBaTh BEKTOP IO  JIBYM
HEKOJUTMHEAPHBIM BEKTOPaM;

3aJ1aBaTh IIOCKOCTh YPaBHEHNEM B JICKApPTOBOW CHCTEME KOOPIMHAT;

NPUMEHSATh TeOMEeTpUYecKre (DAaKTHI JJISl PEIICHHUS CTEPEOMETPUYECKHUX 3aiad,
IpEeIoIaralouX HECKOJIBKO IIaroB PEIICHHS, €CIIM YCIOBUS MPUMEHEHHS 3aaHbI
B SIBHOU (popme;

pemaTh TPOCTEHIINE TeOMETPHUUECKHE 3aJayd Ha TPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/IA;

pelaTh 3a7a91 Ha JI0Ka3aTeIbCTBO MATEMATHICCKUX OTHOIICHUI U HAXOXKICHUE
TrCOMETPUYCCKUX BEIMYMH 1O oOpasliaM WM alTOpPUTMaM, MPUMEHsS M3BECTHBIC
METOJIBI TIPH PEIICHUN CTAaHIAPTHBIX MaTEeMaTUICCKHX 3a71a9;

NPUMEHSATh  TPOCTCHINUE  NPOTPaMMHBIE  CPEICTBA M DAJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUIECKUX 3a/1aY;

MPUBOJIUTH MPUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U KHU3HHU,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE;

MPUMEHSATh TIONyYEHHbIE 3HAHUS Ha TMPAKTUKE: aHaW3UPOBAaTh pPEaATbHBIE
CUTyallul W TPUMEHITh W3Y4YCHHBIC TOHATHS B TIPOIECCE TIOUCKA PEIICHUS
MaTeMaTU4IecKu c(hopMyInpOBaHHON TPOOIEMBI, MOJACIUPOBATH PEATLHBIC CUTYAIUH
Ha S3bIKE TEOMETPUH, WCCIECOBATh IMOCTPOSCHHBIE MOJEINA C HCIOJIb30BAaHUEM
T€OMETPUYECKUX TOHSATUHA M TEOpeM, ammapara anreOpbl, pelraTth NPaKTHYECKUE
3aJ1auu, CBS3aHHBIC C HAXOXKICHUEM T€OMETPUICCKUX BEITMYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBanue paznena  |[KonnuecTBo OcHOBHOE cojiepKaHue OCHOBHbIE BU/IbI JICSITEIIBHOCTH
(TemnI) Kypca 4acoB oOy4Jaromuxcs
BBegeHue B crepeoMeTpuio 10 OCHOBHbBIE TTOHATHS CTEPEOMETPHU: AKTYaJau3upoBaTh (HaKThl U METOJIbI

TOYKa, MPsAMasi, INIOCKOCTh,
npoctpancTBo. [IpaBuiia uzo0paxeHus
Ha PUCYHKaX: U300pakKCHHSI
TUTOCKOCTEH, MapajuIeIbHBIX TTPSIMBIX
(OTpe3KOB), CepeIMHbI OTPE3Ka.
[TonsiTusi: mepecexaronuecs
IUIOCKOCTH, TIepeceKaroniuecs npsamas
U TUIOCKOCTb.

3HAKOMCTBO C MHOTOTPaHHUKAMH,
U300pakeHNe MHOTOTPAHHUKOB

Ha PUCYHKAaX, HA IPOEKIIMOHHBIX
yeprexax. HaganbHble cBeIeHUS

0 KyOe 1 mupaMuie, X pa3BéPTKU

u Mojienu. CedeHns MHOTOTPaHHHUKOB.
[TonsiTHe 00 aKCHOMAaTUYECKOM
MIOCTPOCHHUH CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPHH U CJICIICTBUS U3 HUX

TUTAHUMETPUH, PEIICBAaHTHBIC TEME.
IMosyuaTh npeacTaBiICHUS

O MPOCTPAHCTBEHHBIX (PHUTypax,
pa30upaTh MPOCTECHIIINE TIPaBUIIA
HU300paxeHus 3TuX GUryp.
H300pakaTh NpsMYIO U TUIOCKOCTh
Ha PUCYHKE.

Pacno3znaBaTbh MHOTOTpaHHUKH,
nupamMuay, Kyo, Ha3pIBaTh UX
DIIEMEHTHI.

JleJaTh pUCYHOK Ky0a, MUpaMHIbI,
HAXOJUTh OIMIUOKHA B HEBEPHBIX
HN300paKeHUSX.

3HAKOMUTLCS C CCUCHUSAMU,

C METOJIOM CJIEJIOB; UCITOJIH30BATh
JUTSI TIOCTPOCHHUSI CEUCHUSI METO]]
CJIEJIOB, KPaTKO 3aMCHIBATH MIATH
MOCTPOCHUS CEUCHHUS.
Pacno3naBaTh BHJ CEUCHUS




Y OTHOILICHHUM, B KOTOPBIX CEYCHUE
nenuT pedpa Kyba, HaXOAUTh TI0IIA b
CEUCHHSI.

Hcnons3oBaTh nogodue npu
pELIeHUH 3a/1a4 Ha MOCTPOCHUE
CECUCHUU.

3HAKOMHUTBCS C AKCMOMATUYECKUM
MOCTPOEHUEM CTEPEOMETPHH,

C aKCMOMaMH CTEPEOMETPUHU

U CJICJCTBUSIMU U3 HUX.
NismrocTpupoBaTh aKCUOMBI
PUCYHKAMH U [IPUMEpPaAMHU

U3 OKpYyXaroleid 00CTaHOBKH

[IpsiMbI€ U TUIOCKOCTH

B IIPOCTPAHCTBE.
[TapanienbHOCTh PAMBIX
U IJTIOCKOCTEN

12

B3anMHOE pacnonoxeHue mpsMbIxX
B [IPOCTPAHCTBE: EPECEKAOIIUECS,
napajieNIbHbIE U CKPEIIUBAIOIINECS
psIMbIE.

[TapannenbHOCTh NPSAMBIX

Y IJIOCKOCTEMN B IIPOCTPAHCTBE:
NapaJuyieIbHbIC MIPSIMBbIE

B IPOCTPAHCTBE; NAPaJIIEIbHOCTD
TPEX MPSAMBIX; NapPaLIEIIbHOCTD
MPSIMOU U TTIOCKOCTH. Y TJIBI

C COHAIIPABJIICHHBIMHA CTOPOHAMU; YT OJI
MEXKY IPSIMBIMU B IPOCTPAHCTBE.

AKTYaJIu3upoBaTh (PAKTHl U METOIbI
TUTAHUMETPUH, PEICBAaHTHBIC TEME,
MIPOBOUTH aHAIOTHH.

IlepeuncasiTb BO3MOXKHBIE CTIOCOOBI
PACIIOJIOKEHHUSI ABYX MPSMBIX

B [IPOCTPAHCTBE, UILTFOCTPUPOBATH UX
Ha [IpuMepax.

/laBaTh onpejae/ieHue
CKPELIMBAIOIIUXCS MPSIMBIX,
bopmMyIUpoOBaTh MPU3HAK
CKPELIMBAIOIIUXCS MPSAMBIX

U TIPUMEHSITh €T0 MPU PEeIICHUU




[TapannenbHOCTh MIIOCKOCTEN:
napasieiabHbIe IIIOCKOCTH; CBOMCTBA
napayieabHbIX TIOCKOCTEM.
[Ipocreiimne NpoCcTpaHCTBEHHbBIE
burypbl Ha TNIOCKOCTH: TETPAdIP, KyO,
napajuieIeuIe1; NOCTPOEHNE
CEUCHUN

3a/1a4.
Pacno3naBaTh npu3My, Ha3bIBaTh €€
DIIEMEHTHI.

CTpoutb ceyeHus Npru3Mbl

Ha TOTOBBIX YEpPTEkKAX.

IlepeuncasiTb BO3MOKHBIE CITOCOObI
B3aMMHOI'0 PACIIOJIOKEHUS MPSMOU
Y TIJIOCKOCTH B ITPOCTPAHCTBE,
MPUBOAUTH COOTBETCTBYIOIINE
MIPUMEPBI U3 PEATBHOMN )KU3HH.
JlaBaTh onpeneseHue
NapauieIbHOCTH IPSIMOI

Y TJIOCKOCTH.

DopMyJIHPOBATH MPU3HAK
MApALIETBHOCTH IPAMOU

U TJIOCKOCTH, YTBEPKAECHUE O MPSAMOU
MEPECECUCHUS IBYX IIJIOCKOCTEM,
IIPOXOAAIIMX Yepe3 apajuleIIbHbIE
MIPSIMBIE.

PemaTp npakrtrueckue 3agadu

Ha IOCTPOCHUE CEUYCHUIN
MHOTOI'PaHHHUKA.

OO0BbACHATH ClTy4an B3aUMHOTO
PACIIONIOKEHHUS TTIOCKOCTEN.

JlaBaTh onpeaesieHne napaaieabHbIX
IJIOCKOCTEM; MPUBOAUTH MPUMEPHI




U3 pEeAIbHON JKU3HU U OKPYIKaroLen
00CTaHOBKH, UJUTFOCTPUPYIOIIUE
MAPALIETBHOCTD IIOCKOCTEM.
HUcnonb3oBaTh npr3HaK
NapajuIeIbHOCTH JIBYX IIJIOCKOCTEN,
CBOMCTBA MapajlIeIbHBIX INIOCKOCTEM
IIPU PEIIEHUH 33/1a4 Ha IOCTPOCHHUE.
OO0BACHATH, YTO HA3BIBACTCA
napajyieIbHbIM MPOCKTUPOBAHUEM

Y KaK BBITOJIHSIETCA MPOCKTUPOBAHUE
buryp Ha MIOCKOCTb.

N300paxaTh B napajuieibHON
IIPOEKIUU Pa3IMYHbIE
reoMeTpuiecKkue QUrypsl.
MopeaupoBaTh peajbHbIC CUTYalluU
Ha SI3bIKE T€OMETPUHU, UCCIEN0BATH
IIOCTPOEHHBIE MOJAEIHU

C HCIIOJIb30BAHUEM T'€OMETPUUYECKUX
MTOHATUM.

HUcnonb3oBaTh Npu pelIeHNN 3aa4
Ha IOCTPOCHUE CEUYCHUM NTOHATHE
MapajyIeIbHOCTH, TPU3HAKHU

Y CBOMCTBA MAPAJIIEIBbHBIX IIPSAMBIX
Ha IUIOCKOCTHU




[ lepneHANKYJIAPHOCTD NPSAMBIX
U TJIOCKOCTEM
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[TepnieBAUKYIAPHOCTD NPAMOM

Y IJIOCKOCTH: IIEPIIEHAUKYIISIPHBIE
IIPSIMBIE B IIPOCTPAHCTBE, NPSAMBIE
IapajuleabHble U NIEPIICHAUKYIISIPHbIE
K IUIOCKOCTH, IIPU3HAK
NIEPIICHAUKYIIAPHOCTH IPAMOU

Y IJIOCKOCTH, TEOpPEMA O MPAMOMN
NIEPIICHAUKYIISIPHON TUIOCKOCTH
[IeprieHAUKYIISIp U HAKJIIOHHBIE:
pacCTOsHUE OT TOYKH JO INIOCKOCTH,
PacCTOSHUE OT MPSIMOM 10 TUIOCKOCTH

AKTYaan3upoBaThb (HaKThl U METOJIbI
IJIAHUMETPHUH, PEIICBAHTHBIE TEME,
MPOBOJUTH aHAJIOTHUHU.

OO0BSCHATH, KAKON yroj Ha3bIBAETCS
YTJIOM MEXKIY NEPECEKAOITUMUCS
MPSMBIMH, CKPEITMBAIOIIUMUCS
MPSMBIMU B IPOCTPAHCTBE.

JdaBaTb onpeneseHue
MEePIEHAUKYIAPHBIX MPAMBIX

Y IIPSIMOU, TTEPIIEHAUKYJIIPHOU

K IUIOCKOCTH.

Haxoauthb yriiel MexIy
CKPEIIMBAIOIIUMUCS MIPSIMBIMU B KyOe
U IMpaMu/Ie.

IIpuBoauTH IPUMeEPHI U3 PEATTBHOU
’KU3HU U OKpYyKaromieil 00CTaHOBKH,
WUTIOCTPUPYIOIINE
NEPHEHIUKYISIPHOCTD IPSIMBIX

B IPOCTPAHCTBE

Y IEPIICHIUKYIISPHOCTD NPSIMOU

K TUIOCKOCTH.

DopMyIHPOBATH PU3HAK
MEPIEHAUKYIPHOCTH TPSAMOU

Y IJIOCKOCTH, ITIPUMEHSTH €T0 HA
MPaKTUKE: OOBSICHATD
NEePHEHIUKYIIPHOCTh pedpa Ky0a

Y IMaroHalld €ro TPaHu, KOTopas €ro




HE COAEPKUT, HAXOAUTH JUIMHY
JMaroHajgu Ky0a. BeIuuciaTh BHICOTY
IIPaBWIBHON TPEYTOJIbHOU

Y [IPABUJIBHOM YETBIPEXYTOJIBHOM
MUpaMuU/I 1o JjIuHaM pedep.

Pemathb 3a/1a4n Ha BBIYNCIICHUS,
CBSI3aHHBIE C MTEPIIEHIUKYIIPHOCTHIO
IIPSIMOM U INIOCKOCTH,

C MCTIOJIb30BAaHUEM MPU PEUICHUN
IUTAHUMETPUYECKHX (HaKTOB

Y METOJOB.

OO0DBACHATH, YTO HA3BIBAIOT
NEPIICHIUKYIISIPOM 1 HAKIIOHHOW

U3 TOYKH K ITIOCKOCTH; IPOEKIINEN
HAKJIOHHOM Ha MIIOCKOCTh. OOBACHSTS,
YTO HA3bIBAETCS PACCTOSIHUEM

OT TOYKH A0 TUNIOCKOCTH; MEXKITY
NapauIeIbHBIMU IJIOCKOCTSIMU; MEXITY
MPSIMOM U NTapaJUIEIbHOU €1
IUIOCKOCTBIO; MEKIY
CKPEILIMBAIOIIUMHUCS IIPSIMBIMH.
Haxoaurhb 3TH paccTosiHUSA B POCTHIX
Cllydasix B Ky0Oe, nupamuse, pusMe.
MoaeaupoBath peaybHbIE CUTYyaLlUN
Ha SA3BIKE TEOMETPUH, UCCIEA0BATh
ITOCTPOECHHBIE MOJIEIIN

C MCTIOJIb30BAHUEM I'€OMETPUYECKUX




MOHSATHH.

HNcnoab30BaTh Npyu pELICHUH 3a1a4
Ha IIOCTPOCHUE CEUEHUUN TEOPEMY
[Tudaropa, cBoiicTBa MPSIMOYTOJIBHBIX
TPEYrOJbHUKOB

Y TIIbI MEKTy IPSIMBIMU U
MJI0CKOCTSIMU
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VYTiabl B IPOCTPAHCTBE: YIOJI MEXIY
NPSAMOM U INIOCKOCTBIO; JIBYTPAHHBIN
yIOJl, JUHEUHBIN yTOJI IBYTPAHHOT'O
yria.

[TeprieHAUKYISIPHOCTD INIOCKOCTEN:
NPU3HAK NEPHEHAUKYISIPHOCTH IBYX
Iockocrent. Teopema o TpEX
NEPIEHIUKYIIApax

AKTYaau3upoBaTh (HaKThl U METOJIbI
IJIAHUMETPUH, PEJIEBAHTHBIE TEME,
MIPOBOJINTH aHAJIOTHH.

JlaBaTh onpejaesieHue yria Mexay
IIPSIMOU M TIIIOCKOCTBIO,
bopMyIHpOBaTh TEOPEMY O TPEX
NEePHeHAUKYJIsIpax 1 0OpaTHYIO K HEH.
HaxomuThb yros Mexay npsiMou

Y IJIOCKOCTBIO B MHOTOTPAaHHUKE,
paCCTOAHUE OT TOYKH A0 MPSMOM

HAa IJIOCKOCTH, UCIIOJIb3Ysl TEOPEMY

0 Tpéx nepneHaukysipax. [Iposoaute
Ha YEPTE)KE NEPIEHIUKYIISIP: U3 TOUKH
Ha MPAMYIO; U3 TOYKU Ha IJIOCKOCT.
JlaBaTh ornpeiesieHue ABYIrpaHHOIO
yIria U ero 351eMeHToB. OOBICHSITH
PABEHCTBO BCEX JIMHEUHBIX YIJI0B
JIBYTPAHHOTO yTJIA.

HaxoauTh Ha yepTexe ABYIPAHHBIN
yToJ1 pu pedpe MUpaMUibl, IPU3MBI,
napajuieJIenunea.




/laBaTh onpejaesieHue yria Mex1y
MIJIOCKOCTSIMH.

JaBaTb onpeaeeHue

1 (GOopMYJIHPOBATH MPU3HAK
B3aUMHO MEPNEHAUKYIAPHBIX
IIJIOCKOCTEM.

Haxoauthb yribel MeXay INIOCKOCTSIMU
B KyOe U mupaMHu/ie.

Hcnoab30BaTh Npy peENIEHUN 3a/1a4
OCHOBHBIE TEOPEMBI U METO]IbI
MJIAHUMETPUH.

MopneaupoBaTh peajibHble CUTYalUN
Ha SI3bIKE TEOMETPUHU, HCCIAEA0BATH
IIOCTPOEHHBIE MOJEIHN

C UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX
TTOHSITUI.

HUcnonb3oBaTh NpH pelICHNUN 3a1a4
HA IOCTPOCHUE CEYEHH I
COOTHOUIEHUS B IIPSIMOYTOJILHOM
TPEYTOJIbHUKE

MHOrorpaHHUKHU
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[IoHsATHE MHOTOTPaHHUKA,

OCHOBHBI€ 3JIEMEHTHl MHOTOTPDAaHHUKA,
BBIITYKJIbIE U HEBBITYKJIbIE
MHOTOTPaHHUKHU; pa3BEPTKA
MHOTOT'PAHHUKA.

[Ipu3ma: N-yronpHast npu3ma; rpaHu

AKTYaJIu3upoBaTh (PaKThl U METOIBI
IJIAHUMETPUH, PEIICBAHTHBIEC TEME,
MPOBOAUTH AHAJIOIHUH.

/laBaTh onpeaeieHue
napajuieenunea, pacino3HaBaTh €ro
BHJIbI U U3y4YaTh CBOWCTBA.




Y OCHOBaHUS MPU3MBIL; MIpsiMas

Y HaKJIOHHAs MPU3MBbIL; OOKOBast

Y TIOJIHASl TIOBEPXHOCTH MPU3MBI.
[Tapannenenunesn, TpAMOYIrOJIbHBIN
napaJijiesIeuIe]l U €ro CBOMCTBa.
[Mupamupaa: n-yroybHas nupamuja,
IpaHU U OCHOBAHHE MUPAMU/IBI;
OOKOBasl U MOJIHAs TOBEPXHOCTh
NUPaMU/Ibl; IPABUIIbHAS U YCEUEHHAS
nupamuaa.

DNEeMEHTHI MPU3MbI U TUPAMUJIBI.
[IpaBuIbHBIE MHOTOTPAaHHUKH:
MOHSITHE MPABUIBHOTO
MHOTOTPaHHUKA; MpaBHIbHAS TpU3Ma
U TIpaBWJIbHAS NTMpaMuUa; MpaBUIbHAS
TpeyroJjibHas MUpaMuIa

U TIPABUJIBHBIN TETPAdIP; KYO.
[IpencraBnenne o MpaBUIBHBIX
MHOTOI'PaHHUKAX: OKTa’Ap, AOJAEKAIP
¥ MKOCa’Ip.

CummMmeTpusi B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEJIBHO TOUYKH,
IPSIMOM, MIIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B TUPAMUIAX,
napajuiesIenuIe1ax, NpaBUIbHbIX
MHOT'OI'paHHUKAX.

JlaBaThb onpeneneHrue Nupamu/Ibl,
pacno3HaBaTh BUJIbl TUPAMU]I,
(¢hopmysmpoBaTh cBOMCTBa pEOED,
I'PaHel U BBICOTHI IPABUIIBHOMN
MAPAMUJIBI.

HaxoauTthb muomaap moixHou

1 OOKOBOM MOBEPXHOCTH MUPAMU/IBI.
/laBaTh onpeaeieHne yCeUEHHOU
MMPaMU/Ibl, HA3bIBATh €€ 3JIEMEHTBHI.
DopMyIHPOBATH TEOPEMY

O IJIOIIA I OOKOBOW MOBEPXHOCTH
MPAaBUJIBHON YCEUEHHOW MUPAMUIBI.
Pemathb 3a1aun Ha BBIYHCIICHHE,
CBA3aHHBIE C MUPAMUJIAMH, & TAKKE
3a/1a4d HA IOCTPOCHUE CEUECHUM.
JlaBaTh onpenesgeHue MpU3MsI,
PACO3HABATDH BUJIbI IPU3M,
H300pakaTh MPU3MbI HA YEPTEKE.
Haxoauthb miomaas NOJIHON MU
OOKOBOI MOBEPXHOCTH HPU3MBI.
N3yuath cooTHOLIEHUS Diiepa
ISl yrcia peédep, rpaHeld U BepIInH
MHOTOI'PaHHHUKA.

N3yuyaTh BUJIbI TPaBUIbHBIX
MHOTOI'PAHHUKOB, UX HA3BaHUS

Y KOJIMYECTBO IPaHEM.




Brruuciienue 351eMeHTOB
MHOTOTPAaHHUKOB: pEOpPa, JUaroHanm,
yribl. [Inomane 60K0BOM MOBEPXHOCTH
Y IIOJIHOM ITIOBEPXHOCTH IIPSAMOMN
NPU3MBI, IUIOIIA b OCHOBaHUI, TEOpEMA
0 OOKOBOI MOBEPXHOCTHU MPAMOIA
npusmbl. [Tnomans 60KOBOM
MOBEPXHOCTHU U TOBEPXHOCTH
IIPaBUJIbHOM MUPAMHUIBI, TEOpEMA

0 oA OOKOBOM MOBEPXHOCTH
YCEYEHHOU MUPAMUIBI

N3yyarb cuMMeETpUIO
MHOTOTPAHHUKOB.

OOBSCHATH, KAKHE TOYKH
HAa3bIBAIOTCSI CHMMETPUYHBIMU
OTHOCHUTEJIBHO TAaHHOW TOYKH, IPAMOM
WU IJIOCKOCTH, YTO HA3LIBAIOT
LEHTPOM, OCBIO WJIU MJIOCKOCTBIO
CUMMETPUU (PUTYPHI.

IIpuBoaAUTH IPUMeEPHI
CUMMETPUYHBIX (PUTYP B apXUTEKTYPE,
TEXHUKE, IPUPOJE.

MopeaupoBaTh peajabHbIC CUTYallUU
Ha SI3bIKE TEOMETPHUH, UCCIIECIOBATH
MMOCTPOECHHBIE MOJEIH

C UCIIOJIb30BAHUEM T€OMETPUYECKUX
MOHSATHH, UCIOJIB30BaTh I101001e
MHOTOTPaHHUKOB

OO6BEMBI MHOTOTPAHHHUKOB

[Torsgatre 00 00bEMe. OOBEM
TUPAMUJIBI, TTPH3MBI

AKTYaJIu3upoBaTh (PaKThl U METOIBI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME.
OO0BbACHATD, KaK U3MEPSIOTCA
00BEMBI TEJ, MPOBOS AHAJIOTHIO

C U3MEPEHUEM IIOMIAJECH
MHOTOYTOJIbHUKOB. DOpPMYJIHMpPOBATH
OCHOBHbBIE CBOMCTBa 00BEMOB.
N3yyaTh, BHIBOAUTH GOPMY.JIbI




00BEMa MPSAMOYTOJILHOTO
napajuiesenunea, Npu3Mbl

Y TIUPAMHU/IBI.

Boruncasitb 00bEM IPU3MBI

Y IIMPaMHUJIBI TIO UX SJIEMEHTAM.
IIpuMeHATH 00BEM ISl perIeHUs
CTEPEOMETPUYECKUX 3a7a4 U

JUISL HAXOXKJEHUS TEOMETPUYECKUX
BEJINYMH.

MopneaupoBaTh peajibHbIE CUTYalUU
HAa SI3bIKE T€OMETPUHU, HCCIEA0BATH
IIOCTPOECHHBIE MOJIEIIN

C UCIIOJIb30BaHUEM I€OMETPUYECKUX
IIOHATUN

[loBTOpEHME: CeUeHUH,
PACCTOSIHUS U YIJIbI

[TocTpoenue ceueHnu

B MHOT'OTPaHHUKE.

Brruuciienue paccTosiHuin: MEXIy
JIBYMsI TOYKAMH, OT TOUKH JI0 MPSIMOH,
OT TOYKH JI0 IJIOCKOCTH; MEXAY
CKPEIIMBAOLIIUMUCS MIPSIMBIMH.
Brruncnenue yrioB: Mexay
CKPEIIMBAOIIUMUCS TPSIMBIMH,
MEXKy MPSMOU U TIOCKOCTBIO,
JBYTPaHHBIX YTJIOB, YTJIOB MEXIY
IJIOCKOCTSIMH

CTpouTh ceueHre MHOTOTPaHHUKA
METOJIOM CJIE/IOB.

JlaBaTh onpejesieHue PacCTOSTHUS
MeXay purypamu.

Haxomutb paccTosiHue Mex1y
napaieIbHbIMU MJIOCKOCTSAMH,
MEKy MJIOCKOCThIO M TapaJIeIbHON
e’ pAMOM, MEXKIY
CKPELIMBAIOIIUMHUCS TMPSMBIMHU.
CTpouts JIMHEHHBIN YO
JIBYTPaHHOTO yTjia Ha YepTeke




MHOTOI'PaHHUKA U HAXOAUTH €TO
BCIIMYHHY.

Haxmme YTJIbI MCXKAY INIOCKOCTAMUA
B MHOI'OrpaHHHUKax

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME
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11 KJIACC

HaumenoBanue pa3gena  |[KomudecTBo OcHOBHOE coziep KaHne OCHOBHBIE BUJIBI ICITEIBHOCTH
(Temsl) Kypca 4acoB oOy4Jaromuxcs
Tena Bpamenus 20 Cdepa u map: ueHtp, paauyc, AKTYyaJIu3upoBaTh (PAKThl U METO/IbI

JMaMETp; IO b TOBEPXHOCTU
cdepsl. B3auMHoe pacnonoxenue
cdepsl U MII0CKOCTH; KacaTellbHas

IUIOCKOCTB K cepe; rioaab chepsol.

Nzobpaxenue chepsl, mapa
Ha TUIOCKOCTH.
Ceuenus mapa

IUTAHUMETPUH, PEJIEBAaHTHBIE TEME,
NPOBOIANTH AHAJIOTUU.

JlaBaTh onpeeaenus chepsl U 11apa,
uX LEHTpa, paauyca, TuaMeTpa.
Onpepenstb chepy kak purypy
BpAllICHUS OKPYKHOCTH.
HccaenoBaTh B3auMHOE
pacnosyiokeHue chepbl U MIOCKOCTH,
IBYX chep, WITICTPUPOBATH ITO

Ha YEpTEkKaxX U PUCYHKAX.
D®opmMyJIMPOBATH ONPEICIICHHUE
KacaTeIbHOU ITOCKOCTH K cdepe,
CBOMCTBO M ITPU3HAK KACATEIbHOMN
IUIOCKOCTH.

3HAKOMUTBCS C T€0JE3NYECKUMHU
JUHUSIMH Ha cepe




[Hunuaapuyeckas MOBEPXHOCTD,
oOpazyroIue HUINHIPUIECKON
MIOBEPXHOCTH, OCh IIJIUHAPUIECKON
noBepxHOCTH. L{unuHIp: OCHOBaHUs
1 OOKOBasi TOBEPXHOCTb,
o0pa3yrolas 1 0Ch; IJIOMAIb
OOKOBOI1 U TIOJTHON TTOBEPXHOCTH.
N3o6parkenne nuianHapa

Ha IIJIOCKOCTH. PaSBépTKa HUuJInHIapAa.

Ceuenus nunuHApa (IIOCKOCTHIO,
MApAVICITBHON WU
HNEePIEHANKYIIPHON OCH LIMIINHAPA)

OO0BSCHSTH, YTO HA3BIBAIOT
UWJIAHAPOM, Ha3bIBATh €r0 JIEMEHTHI.
N3yuaTh, 00bSICHATH, KaK OJTYYHUTh
UAJIAHAP MYTEM BpaIllCHUS
MPSIMOYTOJIbHUKA.

BbIBOAMTH, HCTIOJIB30BATH (DOPMYIIBI
JUISL BLIYMCJIEHHS TUIOIIA I OOKOBOM
MOBEPXHOCTH LUIIUHJIPA.

N3yuaTs, pacno3HaBaThb pa3BepPTKy
HAJIAHPA.

N300paxkaTh HUIMHJIP U €0 CEYEHUS
MJIOCKOCTBIO, MPOXOAIIEH Yepe3 ero
OCh, MapaJIJICILHON WIH
MEePIEHAUKYIISIPHOMN OCH.

HaxoauTh 1uiommagy 3TUX CEUEHUI.
MopeaupoBaTh peajbHbIE CUTYyalluU
Ha SI3bIKE TEOMETPHU, HCCIAEA0BATH
MMOCTPOEHHBIE MOJCITH

C UCIIOJIb30BAHUEM F€OMETPHUUECCKUX
TMOHSTHM

Konunueckast moBepXHOCTS,
00pa3yronme KOHMYECKOM
MOBEPXHOCTH, OCh U BEpILINHA
KOHUYECKOUW MTOBEPXHOCTH.
Konyc: ocHoBaHue u BepinHa,
o0pa3ytolas u 0Ch; IIOMAb

OO0BbACHATH, KAKOE TEJIO HA3bIBAIOT
KPYTOBBIM KOHYCOM, HAa3bIBATh €r0
DJIEMEHTBHI.

N3yuath, 00bSICHATD, KaK MOJYYUTh
KOHYC IIYTEM BpalleHUs
MPSIMOYTOJIBHOT'O TPEYT OJIbHUKA.




OOKOBOH U MOJTHON MOBEPXHOCTH.
VYceu€Hnslil KOHYC: 00pa3yrolme
¥ BBICOTA; OCHOBAHUA U OOKOBast
TIOBEPXHOCTb.

H306pa}K€HI/I€ KOHYCa Ha IINIOCKOCTH.

Pa3Béprka koHnyca.

Ceuenus koHyca (II0CKOCTHIO,
I1apaJljIeIbHOU OCHOBAHHUIO,

Y TUTOCKOCTBI0, TPOXOISIIIEH
4yepe3 BEPLINHY)

HN300paxkaTh KOHYC U €T0 CEUCHUS
IIJIOCKOCTBIO, MPOXOASIIEH Yepe3 OCh,
Y IUIOCKOCTBIO, NEPIEHAUKYIIAPHON
K OCH.

N3yuaTh, pacno3HaBaTh pa3BEPTKY
KOHYca.

BbIBOAMTH, HCHIOJIB30BATH (DOPMYIIBI
JUTSL BLIYMCIIEHHS TUIOIIA I OOKOBOM
MMOBEPXHOCTH KOHYcCA.

HaxoauThb 1mjo1aau CeYeHuM,
MPOXOISIIIUX Yepe3 BEPIIMHY KOHYCa
WJIA TIEPIICHAUKYIISIPHBIX €T0 OCH.
OO0BACHATH, KAKOE TEJIO HA3BIBACTCS
YCEUEHHBIM KOHYCOM.

N3yuaTthb, 00bSICHATH, KaK €ro
MOJIYYUTh ITYyTEM BpalCHUS
MPSAMOYTOJILHOW TPaIeyu.
BbIBOAMTH, MPUMEHATH POpMYITy
JUIA BBIYMCJIEHUS IUIOIAIU OOKOBOMU
IMOBEPXHOCTH YCEYEHHOTO KOHYyCa

KoMmOuHarus ten BpaieHus

¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK,
OMHMCAaHHBINA 0KOJIO chepsr; chepa,
BITMCAHHAS B MHOTOTPaHHUK WU

B TEJIO BPAIICHUS

AKTYaJIu3upoBaTh (PaKThl U METOIBI
IJIAHUMETPUH, PEIICBAHTHBIEC TEME,
MIPOBOJAUTH AHAJIOTHUHU.

Pemiates cTepeomeTpuueckue 3aaaum,
CBSI3aHHBIE C TE€JIAMU BpaLCHHUS,
MTOCTPOEHUEM CEUEHHM TEN BpAICHNUS,




C KOMOMHALIMSIMU TEJ BpallleHUS

Y MHOTOTPaHHUKOB HAa HAXOXK/ICHUE
r€OMETPUYECKUX BEJINYHUH.
Hcnonb3oBaTes Ipu peLICHUN
CTEPEOMETPUUECKHUX 3a/1a4
TUTAaHUMETpUUYECKre PakThl U METObI
3a/1a4M HA BBIYHUCIICHHUE

Y J10Ka3aTeJIbCTBO.

MoaeaupoBaTth peanbHbI€ CUTyalluN
Ha SI3bIKE TEOMETPUH, HCCIAEA0BATH
MIOCTPOECHHBIE MOJIENN

C UCITOJIb30BAaHUEM I'€OMETPUUECKUX
ITOHATUI

OO0BEMBI TEN
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ITonsarue 06 00béMme. OCHOBHEBIE
CBOlCTBa 00BEMOB TEJI.

O0BEM mIIMHIpa, KOHYCA.
O0bEM mapa u momaas chepsl

AKTYyaJIu3upoBaTh (PAKTHl U METOIbI
TUTAHUMETPUH, PEICBAaHTHBIC TEME,
MPOBOIUTH aHAIOTHH.

BbIBOANTD, HCN0JIB30BATH (HOPMYITHI
00BEMOB: IPU3MBI, IUITUHIPA,
MAPaMUbl, KOHYCa; YCEUYEHHOU
MUPaMUIbl U YCEUEHHOTO KOHYCA.
PemaTh cTepeoMeTpruecKue 3a1auu,
CBSI3aHHBIC C BEIYHCIICHUEM 00BEMOB.
@opMyTHPOBATH OTIPEICIICHUE
IIapOBOTO CETMEHTA, IMAPOBOTO CIIOS,
IIIApOBOTO CEKTOPA.




[IpumensaTs GopmyIbl
JUJISl HAXOXKJIEHUS 00BEMOB IIAPOBOTO
CErMEeHTa, apOBOI0 CEKTOpa

[lonoGHBIE TENa B MPOCTPAHCTBE.
CooTHOUIEHUS! MEXAY MIIOIAIMU
MOBEPXHOCTEH, 00BEMaMU MOI0OHBIX
TN

PemaTh crepeomeTpuyeckue 3agauu,
CBSI3aHHBIE C 00BEMOM IT1apa

U TUJIOIIAIbIO C(EpHI.

MoneanpoBaTh peajibHbIE CUTYAIlUU
Ha SI3bIKE TEOMETPHUHU, UCCIET0BATh
MOCTPOEHHBIE MOJAEITU

C UCTIOJIb30BAHUEM T€OMETPUUECKUX
TIOHSTUH.

AKTYaJIu3UpoBaTh (PAKTHI U METOIbI
IJIAHUMETPUH, PEJIEBAHTHBIE TEME,
MIPOBOJINTH aHAJIOTHH.

Pemartb crepeoMeTpuuecKkue 3ajayu,
CBSI3aHHBIEC C COOTHOIICHHEM O0BEMOB
Y TIOBEPXHOCTEH MOJOOHBIX TE

B IIPOCTPAHCTRBE.

MopneaupoBaTh peajibHbIE CUTYalUU
Ha SI3bIKE€ TEOMETPUH, UCCIEA0BATh
MIOCTPOEHHBIE MOJAEIN

C HCIIOJIb30BAHUEM T€OMETPUUECKUX
MTOHSITUI

BekTopbl 1 KOOpAWHATHI
B IPOCTPAHCTBE

18

BekTop Ha miiockoctr
U B ripocTpaHcTBe. CloxKeHne
Y BBIYMTAHUE BEKTOPOB. Y MHOXKEHHE

AKTYaJIU3upoBaTh (PAKTHI 1 METOIBI
TUTAHUMETPUH, PEICBAaHTHBIC TEME,
MPOBOJIUTH aHAJIOTUH.




BEKTOpa Ha yucio. Pasnoxenue
BEKTOpA MO TPEM HEKOMILJIAHAPHBIM
BekTopaM. [Ipasuiio
napasuiesenuneaa.

Pemenue 3amay, CBI3aHHBIX

C IIPUMEHEHUEM NPABUII IEUCTBUI

C BEKTOpaMH.

[IpsamoyronbHas cuctema KOOpAruHAT
B npocTpancTBe. KoopauHatsl
BekTOpa. [Ipocreiimue 3anaun

B KOOpAMHATaX. YTOJI MEXIY
BekTOopaMu. CkanspHoe
MPOU3BEICHUE BEKTOPOB.
Brruuciienue yrioB Mexy NpssMbIMU
U TUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIA METO/T
[IPU PEIIEHUU TEOMETPUYECKUX 3a7a4

OnepupoBaTh NOHATHEM BEKTOD

B POCTPAHCTBE.

DopMyIHpPOBATH [IPABUIIO
MapAJLIENENNUIIEA TIPU CIIOKEHUN
BEKTOPOB.

CriaaabiBaTh, BBIMUTATH BEKTOPHI,
YMHOKATh BEKTOP Ha YUCIIO.
MN3yyaTh OCHOBHBIE CBOMCTBA ATUX
OTIepaLUU.

JlaBaTh onpeiesieHue NpsMOYyroibHON
CHUCTEMBbI KOOPJAMHAT B IPOCTPAHCTRE.
Bripa3urs KOOpIMHATHI BEKTOPA
4yepes KOOPAMHATHI €ro KOHIIOB.
BbiBOAMTEH, HCIOJIBL30BATH (POPMYJTY
JUIMHBI BEKTOPA U PACCTOSTHUSI MEXK Y
TOYKAMMU.

BripaxaTh CKaISIpHOE NPOU3BEIACHUE
BEKTOPOB Yepe3 UX KOOPAUHATBHIL,
BBIYUCIIATDH YTOJI MEXAY JABYMSI
BEKTOpPaMH, ABYMs IIPSIMBIMHU.
HaxoauTthb yros Mexay npsMou

Y TJIOCKOCTBIO, YTOJI MEXKY IByMS
IJIOCKOCTSIMHA aHAJTUTHYECKUMU
METOIAMMU.

BrIBOAUTS, HCII0JIB30BATH (POPMYJTY
pacCcTOSIHUA OT TOYKH 10 INIOCKOCTH




[loBTOpEHUE, 0000IICHNE 17 OcHoBHbI€ (DUTYpBHI, PaKThl, TeOpeMbl | PemaTsb npocreiive 3aaadu
1 cUCTeMaTH3alus 3HAHUM Kypca IJIaHUMETPHUH. 3aJauu Ha HaXOKJICHHUE JIJIMH U YTJIOB
IUTAHUMETPUU U METOABI UX B T€OMETPUUECKUX (PUrypax,
perieHus. npuMeHsTh Teopemy Iludaropa,
OcHoBHbIE QUTypBbI, PaKTBI, TEOPEMBI | TEOPEMBI CHHYCOB M KOCHHYCOB.
Kypca CTepeoOMETpHUH. 3aaauun HaxoauTsb miionia b MHOTOYTOJIbHUKA,
CTEpPEOMETPHUH M METOJIbI UX PELIEHUsI | Kpyra.
Pacno3naBaTh no1o6HbIE HUTYPHI,
HAXOJUTh OTHOIICHUS JJIUH
U IJIOIA e .
Hcnonb30BaTh Mpu pelieHun
CTEpEOMETPHUECKUX 3a/1a4 (PaKThl
Y METOJIbI TUTAHUMETPUU
OBILEE KOJIMYECTBO 68

YACOB I1O ITPOTPAMME




PABOYASA TPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

HOACHUTEJIBHASA 3AIIMCKA

VYueOHniii kypc «BepoATHOCTP W CTaTUCTUKa» ©0a30BOr0 YPOBHS SBISICTCS
MPOJOJDKEHUEM M Pa3BUTUEM OJHOMMEHHOTO Yy4yeOHOro Kypca 0a30BOrO YpOBHS
OCHOBHOTO 0011ero o0pazoBanus. Y4eOHbIA Kypc MpeaHazHadeH [ (OopMUPOBAHUS
y 00y4aronmxcsi CTaTUCTUYECKON KyIbTypbl U IOHUMAHMS POJIM TEOPUH BEPOSITHOCTEH
KaK MaTeMaTH4YeCKOro MHCTPYMEHTA JJisi U3YUYEHHs CIyYalHbIX COOBITHM, BETUYUH U
npoueccoB. [lpu wu3ydenun y4yeOHOro Kypca oOoramjarorcs MpeACcTaBICHUS
oOy4aromuxcs 0 METo/Iax UCCIeOBaHUS U3MEHUYMBOTO MUPA, Pa3BUBAETCS TOHUMaHUE
3HAYMMOCTH W OOIIHOCTH MAaTeMaTUYECKUX METOJOB IMO3HAHMUS KaK HEOThEeMJIEMOM
YaCTH COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS.

Copeprxanue yueOHOr0o Kypca HalmpaBJICHO Ha 3aKpeIyIeHUE 3HAHUH, MOJyYEHHBIX
OpU M3yYEHHWU Kypca Ha ypOBHE OCHOBHOrO oOIIero oOpa3oBaHMs, U Ha pPa3BUTHE
NPE/ICTABIICHUN O CIIy4alHBIX BEJIMYMHAX U B3aMMOCBS3SX MEXKAY HUMU Ha BaXKHBIX
NpUMepax, CIOKEThl KOTOPBIX TMOYEPHHYTHl M3 OKpy’Kawiiero mMupa. B pesynbraTte
y oOydvarommxcs  JOKHO  cHOpMHpOBAaThCS — MpEACTaBIeHHE O  HauOolee
yIOTPEOUTENBHBIX U OOIIMX MATEeMAaTHYECKUX MOJEINX, UCTIONb3YEMbIX ISl ONMHUCAHUSA
AHTPOMOMETPUYECKUX U IEMOTpaPUUECKUX BEIMUKH, TOTPEIIHOCTEH B pa3IMyHOro poja
U3MEpPEHUsX, JUIMTETBHOCTH  O0€30TKa3HOW  paboThl TEXHUYECKHX  YCTPOUCTB,
XapaKTepUCTHUK MAaCCOBBIX SIBIEHUH U MIPOLIECCOB B OOIIECTBE.

B coorBercTBHMM ¢ yKa3aHHBIMM LETISIMA B CTPYKType Y4eOHOro Kypca
«BeposITHOCTh M CTAaTHCTUKA» JUISI YPOBHS CpEeJIHETO 00IIero oopa3zoBaHusi Ha 0a30BOM
yYpOBHE BBIICTICHBI CIEAYIONINE OCHOBHBIC cojepkaTelbHble JTuHUU: «CiaydaliHbie
COOBITHS ¥ BEPOATHOCTUY, «CirydaifHble BETUYMHBI U 3aKOH OOJIBIIUX YHCEI».

BaxHnyio dyactp y4eOHOro Kypca 3aHMMaeT H3YYCHHE TE€OMETPUYECKOro U
OMHOMMAIILHOTO PAaCHpENeICHU W 3HAKOMCTBO C WX HEMPEPHIBHBIMH aHAJIOTaAMH —
MOKa3aTEJIbHBIM U HOPMAJIbHBIM paclpeIeICHUSIMU.

Conepxanue nuHuU «CiaydaiiHble COOBITHS U BEPOSTHOCTU» CIYXHUT OCHOBOIA
s (OPMHUPOBAHUS MPEACTAaBICHUA O PpaCHpeleIeHUHd BEpPOSITHOCTEN Mexay
3HAUCHUSMH CITy4YalHBIX BEIWYMH, a TakKe 3Ta JHHHS HeoOxonuma Kak 0asa
IUIA U3yYeHUsl 3aKOHA OOJIBIIMX 4YKcen — (PYyHIAMEHTAJbHOTO 3aKOHA, JAEHCTBYIOIIETO
B IpHUpOJIe U OOIIECTBE U HMMEIOUIETO MaTeMaThdeckyro (gopmanuzanuio. Cam 3aKoH
OONMBIIMX dYHCEN Tpejaraercs B O3HAKOMUTENbHOW (opMe ¢ MUHUMAIbHBIM
MCIIOJIb30BaHUEM MaTeMaTU4YecKoro (popmanusma.

Tembl, CBsI3aHHBIE C HEMPEPHIBHBIMU CIIYYaWHBIMH BEITMYMHAMH, AKIEHTUPYIOT
BHHMAaHUE OOYYarONIMXCSl HA OMUCAHUM U U3YUYEHUHU CIIyYalHBIX SIBJICHUU C MOMOILbIO
HenpepbIBHbIX (QYHKIUIA. OCHOBHOE BHUMAHHE YZAEJSETCS IOKa3aTeIbHOMY H



HOPMAJILHOMY  pPACTpEeNCHHUsIM, TPH OTOM MPEATNOaracTcs O03HAKOMHUTEIIBHOE
H3ydeHHE MaTepuaia 0e3 JoKa3aTeIbCTB MPUMEHIEMbIX (DaKTOB.

OO0miee 4YKMCIO 4YacoB, PEKOMEHJIOBAHHBIX [JIsi HM3Y4Y€HUsS Yy4yeOHOro Kypca
«BepositHOCTh U cTraTucTHKa» — 68 vacoB: B 10 kiacce — 34 yaca (1 yac B Hemeio),
B 11 ximacce — 34 yaca (1 4ac B HeJEINIO).

COIAEPKXAHUE OBYYEHUA

10 KJIACC

[IpencraBnenue JaHHBIX C TOMOIIbI0 Tabnui, u  auarpamm. Cpeanee
apudMeTHIeCcKoe, MeJIaHa, HauOoJIbIIIee U HaUMEHBIIIee 3HAYEHUS, pa3Max, TUCTIEPCHs
U CTaHJapTHOE OTKJIOHEHUE YMCIIOBBIX HA0OPOB.

Cny4aiiHple SKCHEPUMEHTHI (OMBITHI) W CiIydalHbIE COOBITHS. DJEMEHTapHbIC
coObiTUs  (McXoAbl). BeposTHOCTH cliydaliHOTO COOBITHS. bBIWM30CTh YacTOTHI |
BEpPOSTHOCTU COOBITUH. CilydyallHbIE OIBITHI C PAaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMH
coObITUAMHU. BeposTHOCTH COOBITHI B OMBITAX C PAaBHOBO3MOXKHBIMU JJIEMEHTAPHBIMU
COOBITHUSIMU.

Onepanuu Haja COOBITUAMH: TIepeceueHne, OObEeIMHEHUE, MPOTHBOIOJIOKHBIC
cobbIThs. JInarpammel Ditnepa. opMmyina ciiokeHUsT BEPOSITHOCTEH.

YcioBHAasT BEPOSTHOCTh. YMHOXKEHHUE BEpPOSITHOCTEW. JlepeBO ciydailHOro
skcriepuMenTa. @opmyiia nonHou BepositTHocTH. HesaBrucruMbie cOOBITHS.

KomOunaropaoe mpaBuwio ymHoxeHus. llepecranoBku u dakropuan. Ywucio
coueranuii. Tpeyronpuuk Ilackans. ®opmyna 6unoma HeroToHa.

bunapHblii ciaydailHbli ONBIT (MCHBITAaHUE), ycHeX U Heyaada. HezaBucumblie
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIIBITAHUM 10 TepBoro ycrnexa. Cepusi He3aBUCUMbBIX
UcHbITaHUN bepHyIuin.

Cnyuaiinas BenuuuHa. Pacnipenenenue BeposiTHocTel. JluarpamMmma pacnpeaeaeHus.
[Tpumepsl pactpeneneHuii, B TOM YUCie, TEOMETPUUECKOE U OMHOMUATIBHOE.

11 KJIACC

UucnoBble XapaKTEPUCTUKU CIy4YallHbIX BEJIIMYMH: MaTeMaTH4YECKOE OXKHJIaHHE,
OUCIEPCUsl M CTaHAAPTHOE OTKIOHEHHWE. [Ipumepspl NMpUMEHEHHs MaTEeMAaTHYECKOTO
OXXHMIAHUsI, B TOM YHUCJIE B 3aJadax M3 IIOBCEJHEBHOM »XU3HU. MaremaTtuyeckoe
OXKHJaHWE OWHAPHOW CIIy9allHOW BETWYMHBL. MaTeMaTHYeCKOEe OXHUIAAHUE CYMMBI
CIIy4allHbIX BEJIMYHMH. MaTreMaTH4eCcKoe OXUAAHWE U JUCIEPCUS T'€OMETPUUYECKOTO H
OMHOMMAIILHOTO PACTIPEICIICHHH.

3akoH OONBIKUX YHCENI U €T0 POJib B HayKe, Mpupojae u odmecTBe. BriOopodHbIN
METO]I UCCIEOBAHUM.

[Ipumepsl  HENMpephIBHBIX  Cly4aWHbIX BenuuuH. [loHATHE O TIOTHOCTH
pacnpeneneHus. 3ajladd, MPUBOASIIIME K HOpMaIbHOMY pacnpenencHuto. [lonsTue
0 HOPMAJIbHOM pPaCHpPEAECICHUH.



NPEAMETHBIE PE3YJIBTATBI

K koniy o0yuenus B 10 kiacce oOydaromuiicss HOJy4UT CAEAYIOLINUE IPEAMETHBIE
PE3YJIbTATHI:

YUTATh U CTPOUTDH TAOIUIIBI U TUATPAMMBI,

ONEepUpOBaTh MOHATUAMH: CpeaHee apupMeTHyecKoe, MeaAuaHa, HauOoJblIee,
HaMMEHbLIEe 3HaYEHUE, pa3MaxX MacCUBA YUCIIOBBIX JaHHBIX;

OTEPUPOBATH MOHATUSIMHU: CIYYaHBIN SKCIEPUMEHT (OTIBIT) U ClIydaliHOE COOBITHE,
AJIEMEHTApHOE COOBITUE (PJIEMEHTAPHBIA HCXOJA) CIy4allHOTO OIbITa, HAXOJUTh
BEPOATHOCTU B OMNBITaX C PAaBHOBO3MOKHBIMU CIIYyYalHBIMH COOBITHSIMH, HAXOAHUTH U
CpPaBHUBATh BEPOSITHOCTH COOBITUN B U3YyUEHHBIX CITyUYalHbIX SKCTIEPUMEHTAX;

HaxXoAUTh U (GOPMYJIMPOBATH COOBITUS: TNEpeceueHHe M OObEIMHEHUE JaHHBIX
COOBbITHI, COOBITHE, MPOTUBOMOJIOKHOE  JAHHOMY  COOBITHIO,  TOJB30BATHCS
auarpaMMamu Jisiepa u GopMyson CI0KEHHS BEpPOSTHOCTEH MpU pellIeHnH 3a/1a4;

ONEepUPOBATh MOHATHUSMHU: YCJIOBHAs BEPOSTHOCTh, HE3aBUCUMBIE COOBITHS,
HaXOAUTh BEPOSITHOCTU C TOMONIBIO TMpPaBWJIa YMHOXKEHHUS, C IOMOIIBIO JepeBa
CJIy4alHOTO OIIbITA;

OPUMEHSATh KOMOMHATOPHOE TPAaBHJIO YMHOXKEHHUS TpU PpEIIeHWH 3a]ady;

ONEepUPOBATH MOHATHAMU: UCTIBITAHUE, HE3ABUCUMBbIE UCIBITAHUS, CEPUS
UCIIBITAHUM, YCIIEX U Hey/aua, HAXOIUTh BEPOSITHOCTU COOBITUN B CEPUH HE3aBUCHUMBIX
UCIIBITAHUM JI0 TIEPBOTO YyCIeXa, HaXOJUTh BEPOSITHOCTU COOBITHI B CEpUU HCTIBITAHUN
bepnynnu;

ONEepUPOBATh MOHATUSIMU: ClIydailHasi BEJIMYMHA, pacIpelielieHue BEpOSTHOCTEM,
JauarpaMMa pacrpeiesieHusl.

K xoniry o0yuenus B 11 kiacce oOydaromuiicss HOTYy4UT CASAYIONINAE MPEAMETHBIC
pPE3YIbTATHI:

CpPaBHUBATh BEPOSITHOCTH 3HAUYCHUH CITyYaliHOM BEJIMUMHBI IO PACIIPEICIICHUIO UITH
C IOMOIIBIO JUArpamm;

ONEPUPOBATH MOHITUEM MATEMATHYECKOTO OXXHUIAHUSI, MPUBOJUTH IPUMEPHI, KaK
MPUMEHSAECTCS  MAaTEMATU4YECKOE€  OXKHMAAHHUE  CIYyYalHOM  BEJIIMYMHBI  HAXOJUTh
MAaTEMaTHYECKOE OKUJIAHUE 110 JAHHOMY PaCIpPEIeIICHUIO;

UMETh TPEACTABICHHE O 3aKOHE OOJBIIUX YHCET;

MMETh NIPEACTABICHUE O HOPMAJIbHOM PACIPEACTICHHM.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBanue paznena  |KomuuectBo OcHOBHOE cojiepKaHue OcCHOBHbBIE BUJIbI JICSITEIIBHOCTH
(TembI) Kypca 4acoB oOy4Jaromuxcs
[IpencraBneHne qaHHBIX 4 [IpencraBrnenne TaHHBIX C TOMOIIBIO N3Baekats uHGOpMAIMIO U3 TAOIHI]
U oMucaTeNbHasl CTaTUCTHKA tabnui u guarpamm. CpenHee U uarpamm, MCMoJb30BaTh Ta0IUIIbI
apupMeTHIeCcKoe, MeIaHa, U JTMarpamMMbl JJIsI IPEJICTaBICHUS
HauOoJIbIIIee M HAUMEHBIIICE CTATUCTUYECKUX JIAaHHBIX.
3HAYCHUS, pa3Max, JTUCIIepCus, HaxoauTthb onvcaTesbHbIC
CTaHJapTHOE OTKJIIOHEHUE YHCIIOBBIX XapaKTePUCTUKU JaHHBIX.
HaOOpOB BbiiBUraTh, KpUTHKOBATH TUNOTE3bI
0 XapakTepe cilydyalHON M3MEHUHUBOCTU
U onpenenstonux eé pakropax
CityuaifHbI€ OTIBITHI 3 CiyyaiiHble 3KCIIEpUMEHTHI (OTBITHI) BbieasiTe Ha npUMepax ciiydyaiiHbIe

U CIy4alHbIE COOBITHSI,
OTIBITHI C PABHOBO3MOKHBIMU
DIIEMEHTAPHBIMHU UCXOJAaMHU

U CIy4alHbIC COOBITHS.
DnemeHTapHbIe COOBITUS (MCXOBI).
BeposiTHOCTH clTydyaliHOTO COOBITHS.
BepositHocTH COOBITHI B OMIBITAX

C PaBHOBO3MOKHBIMH
AJIIEMEHTAPHBIMU COOBITUSIMU.
[IpakTueckas pabota

COOBITHS B OTIMCAHHOM CITy4aifHOM
OTIBITE.

®opmMyJIMpPOBATH YCIOBUS MPOBEACHUS
CJIy4alHOTO OMBITA.

Haxoautb BEpOATHOCTH COOBITUI

B ONBITaX C PABHOBO3MOXHBIMU
HCXOJIaMH.

MopneaupoBaTh OIBITHI

C PaBHOBO3MOYHBIMU 3JIEMEHTAPHBIMU




UCXOJaMH B XOJI€ TPAKTUICCKOMN
paboThI

Omnepanuu HaJl COOBITUSIMU,
CJI0’KEHUE BEPOSITHOCTEU

Onepanuu Hal COOBITUSIMU:
nepeceyeHue, 00beIMHEHUE COOBITHIA,
IPOTUBOMOJIOKHBIE COOBITHS.
Huarpammel Didnepa. Dopmya
CJI0’KEHUSI BEPOSTHOCTEN

Hcnoab3oBaTh quarpaMmMel Jisepa

U CJIIOBECHOE OIIMCAaHHUE COOBITHI

1151 GOPMYJIUPOBKHU M N300 pakeHUs
00BbEIMHEHUS U TIePECeUEHUs COOBITHH.
Pemath 3a1a4M ¢ UCIIOJIBL30BaHUEM
(hOopMYJIBI CIIOKEHUSI BEPOSITHOCTEN

Y cil0BHast BEPOSITHOCTb,
JIEPEBO CIYYaHHOTO OIIbITA,
dbopmysia moTHOM
BEPOSITHOCTHU

Y HE3aBUCUMOCTb COOBITUI

VYcnoBHasA BEPOATHOCTh. Y MHOKEHUE
BEPOSITHOCTEU. JlepeBo ciydailHOro
sKcrepuMenTa. @opmyrsa moJHON
BeposTHOCTU. HezaBucumbie cOOBITHS

PemaTh 3a1aum Ha HAXOXKICHUE
BEPOSITHOCTEH COOBITHI, B TOM YHCJIC
YCJIOBHBIX C IIOMOIIBIO JIE€pEBa
CIIy4allHOT'O OIIBITA.

Onpenensitb HE3aBUCUMOCTh COOBITHI
o opMyIie U Mo OpraHu3aluu
CIIy4alHOTO ONbITa

DneMeHThl KOMOMHATOPUKHU

KombunaTopHoe mpaBuiio
yMHO)keHus. [lepectaHOBKM

u dakroprai. Yucmo coueTaHmii.
Tpeyronbauk [lackans. @opmyia
ounoma HerotoHa

HUcnonb30BaTh NPaBUIIO YMHOKEHUS
JUIS1 IEPEYUCIICHUST COOBITHIA

B CJIy4YallHOM OIIBITE.

IHoab3oBaTbest hopMynoi

Y TpeyroiabHuKoM llackans

JUJIS1 OPE/ICTICHHS] YHClia COUeTaHU I

Cepuu nociie10BaTEIbHBIX
HUCIIBITAHU I

buHapHbIl CiTy4allHBINA OTIBIT
(ucpITaHuUE), YCIIEX U HEeyJaya.
HeszaBucumeie ucnbitanus. Cepus
HE3aBUCHUMBIX UCIIBITAHUH J0 IEPBOTO

Pa30uBaTh CiI0KHbBIE SKCTIEPUMEHTHI
Ha OT/JEJIbHBIC UCITBITAHUS.
OcBauBaTh NOHATHUS . HCIIBITAHUE,
cepus HE3aBUCUMBIX UCITBITAHUM.




ycrnexa. Cepusi He3aBUCUMBIX
vcnbeITaHui bepHysuu.
[Ipaktuueckas pabora

C UCIOJIb30BAaHUEM DIIEKTPOHHBIX
Ta0IUIY

IIpuBoauTH IpUMeEPHI cEpui
HE3aBUCHMBIX UCIIBITAHUU.
Pemare 3a1a4m Ha nouck
BEPOSITHOCTEN COOBITHI B cepuu
WCIIBITAHUN J10 IEPBOTO ycCIexa

Y B CEpPUAX UCIIBITAHUN bepHyIun.
N3yyaTs B X0[€ NPaKTUYECKOH
padoTHI C UCTIOIB30BAHUEM
AIIEKTPOHHBIX TaOJIUI BEPOATHOCTH
COOBITHI B CepUAX HE3aBUCUMBIX
WCTIBITAHU T

Crny4aliHble BEIMYUHBI
U pacrpeesieHus

CiyyaiiHas BEeJIMYHMHA.
Pacnipenenenue BeposiTHOCTEN.
Huarpamma pacnpeaenenus. Cymma

" IIPOU3BCIACHUC CHy‘IaﬁHbIX BCIIMYHNH.

[Ipumepsl pacripeneneHuii, B TOM
YHUCJIE TEOMETPUUECKOE
1 OMHOMHUAJILHOE

OcBauBaTh NOHATHS: CllyyaiiHas
BEJIMYMHA, paclpe/iesieHue, TabIuIa
pacrpeeneHus, [uarpaMmma
pacrpeeneHus.

IIpuBoauTH IpUMeEPHI
pacupeiesieHui, B TOM YUCIIE
reOMETPUIECKOT0 U OMHOMHAIIBHOTO.
CpaBHuUBaTh pacrpeaeieHus
CJIyYailHbIX BEJIUYUH

HaxoauTh 3HAYEHUS] CYMMBI

Y TIPOU3BEJICHUS CITyYalHbIX BEJIMYHH.
CTpouthb u pacno3HaBaTh
TrCOMETPHYECCKOE 1 OMHOMHUATIBLHOE
pacnpeneneHue




[loBTOpEHUE, 00001ICHUE, 5 OnucarenbHasi CTATUCTHKA. IHoBTOPATHL N3yUeHHOE
CHCTEMAaTH3aLMs 3HAHUH CrydaifHbIE OTIBITHI U BEPOSITHOCTH U BBICTPAUBATDh CHUCTEMY 3HAHUH
ClIy4alHbIX cOObITHH. Oneparuu Ha
COOBITHSIMH. DJIEMEHTBI
KOMOWHATOPUKH, CEPUH HE3aBUCUMBIX
HWCHBITAHUM
OBILIEE KOJIMYECTBO 34

YACOB IIO ITPOTPAMME




11 KJIACC

HaumenoBanue paznena  |KonuuecTtBo OcHOBHOE cosiepKaHue OCHOBHbIE BUIbI JICSITEIIBHOCTH
(Temnl) Kypca 4acoB oOy4Jaromuxcs
MaremaTH4ecKoe OKUJIaHHe 4 [Tpumepbr npruMeHeHuUsI OcBauBaTh MOHATHE MATEMATUYECKOTO

CIy4alHOMN BEJIUYHUHBI

MaTeMaTHYECKOTO OKHIaHUS
(cTtpaxoBaHue, JIoTEpES).
MaremaTuueckoe 0)KHIaHUE CYyMMBI
CJIIy4alHbIX BEJIUYMH.
MaremaTnueckoe 0XKUIaHue
reOMETPUIECKOT0 U OMHOMHUATBLHOTO
pacrpeeneHuin

O’KUJIaHMS.
IIpuBOAUTH U 00CYKIAATH IPUMEPHI
MPUMEHEHHS MaTeMaTHYECKOTO
OXKHJIaHMs. BEIYuciasTh
MaTeMaTUYEeCKOe OXKUTaHHE.
Hcnonb3oBaTh MoHATHE
MaTEMaTUYECKOTO OKUJAHUS U €ro
CBOMCTBA MpHU PEIICHUH 3a/1a4.
HaxoauTs 110 u3BecTHBIM (hopmynam
MaTEMaTUYECKOE OXKHUTAHIE CYMMBbI
CIIy4aWHbIX BEJIMYMH.

HaxoauThb 110 U3BECTHBIM (OpMYJIaM
MaTeMaTU4YEeCKUE 0KUAaHUs CITy4alHbIX
BEJIMYMH, UMEIOLIUX T€OMETPUUYECKOE

1 OMHOMUAJIBLHOE paclpeIeIeHUs




Jucniepcus U crangapTHOE
OTKJIOHEHUE CIIy4anHON
BEJIMYMHBI

Jlucnepcus u cTaHIapTHOE
OTKJIOHEHHE. [{ncriepcun
r€OMETPUYECKOT0 1 OMHOMHUATIBHOTO
pacrnpenesneHus.

[IpakTruueckas pabora

C HUCIIOJIb30BAHUEM JJIEKTPOHHBIX
TabJIUIL

OcBauBaTh NOHTHS: IUCTIEPCHUS,
CTaHJAPTHOE OTKJIOHEHUE CIIy4anHOU
BEJIUYMHBI.

Haxonurh 1ucrnepcuro

10 pacipeieNICHUIO.

HaxoauTs 1o u3BecTHbIM (hopmysiam
JUCTIEPCUIO TEOMETPUYECKOTO

¥ OMHOMMAJILHOTO pacrpeieieHus,

B TOM YHUCJIE€ B XOJI€ MPAKTHYECKON
paboTHI C UCIIOIB30BAaHUEM
AIIEKTPOHHBIX TAOIHUI]

3aKoH OOJIBIIMX YKCET

3akoH O60JbIINX yncesl. BeIOOpouHbIi
METOJ] MCCIIE0OBaHUH.

[TpakTrdeckas pabora

C UCTIOJIb30BaHUEM JJICKTPOHHBIX
TaOJINL]

3HAKOMHUTBHCS C BEIOOPOYHBIM METO/IOM
WCCJICJIOBAHHUS COBOKYITHOCTH JTAHHBIX.
M3y4aTh B X0/1e TPAKTHUECKON paObOTHI
C MCIIOJIb30BAHUEM DJICKTPOHHBIX
Ta0IUI] TPUMEHEHHE BEIOOPOYHOTO
METOJIa UCCIICIOBAHMUS

HenpepsiBHBIE cityyalinbie
BEJINYUHBI (pacrpeeneHus)

[IpuMepsl HENPEPBIBHBIX CIIyYaWHBIX
BeJIMUMH. OyHKIMSA IUIOTHOCTH
pacnpenenenusa. PaBHoMmepHoe
pacnpeiesieHue U €ro CBOMCTBA

OcBauBaTh NOHATHS: HENPEPHIBHASA
ClIy4aiiHas BEJIMYMHA, HEITPEPBIBHOE
pacnpenenenue, GyHKIUS ITOTHOCTH
BEPOATHOCTH.

IIpuBOAUTH IpUMEPHI HENPEPBHIBHBIX
CJIy4allHbIX BEJIUYMH.




HaxoauTb BEpOATHOCTU COOBITHI
10 JAHHOU (DYHKIIMU MIIOTHOCTH, B TOM
YHCJIE PABHOMEPHOIO paclpeeneHus

HopmanbHoe pacnipenenenue 2 3ajaun, NPUBOIAIINE K HOpMaIbHOMY | OcBaMBaTh MTOHATHSA: HOPMAJIBHOE
pactpenenenuto. OyHkus pacrpeneneHue.
IJIOTHOCTH U CBOMCTBAa HOPMAJIbHOIO Bo1aeJATh 110 ONMCAHUIO CITy4ailHbIe
pacrpeneneHusl. BEJIMYMHBI, PACTIPEICIIEHHBIC
[Ipaktruueckas pabora 110 HOPMAJIbHOMY 3aKOHY.
C HCTIOJIb30BAHUEM DJIEKTPOHHBIX IIpuBoaMTH NpPUMeEpPHI 33724,
TabJIUIL NPUBOASIIMX K HOPMAJIbHOMY
pacnpeneneHuto. HaxoauTe unciioBbie
XapaKTepUCTUKH HOPMAJIBHOIO
pacupeneneHus 1o U3BECTHBIM
bopmyam.
PemaTnb 3a7a4n, CBSI3aHHBIC
C IPUMEHEHUEM CBOMCTB HOPMAJILHOTO
pacupeiesieHui, B TOM YUCIIE
C UCITOJIb30BAaHUEM BJIEKTPOHHBIX
TaOJINILL
IToBTOpEHNKE, 00001IEHNE 19 [IpencraBneHne JaHHBIX C TOMOLIBIO [10BTOPATH N3y4EHHOE U BBICTPANUBATh

U CUCTeMaTHU3anus 3HaHUHI

TaOJIMI] U JUArpaMM, OMcaTeIbHas
CTaTUCTHUKA, OTBITHI

C PaBHOBO3MO>KHBIMH
AJIEMEHTapPHBIMU COOBITHUSIMU,
BBIYMCIICHUE BEPOSTHOCTEH COOBITHI

CUCTEMY 3HAHUM




C MpUMEHEHueM (popmyn

U rpaUyeCKUX METOI0B
(koopauHaTHAS TpsiMasi, 1EPeBo,
nuarpamma Disiepa), ciyJaiHbie
BEJIMYMHBI U pacrpeieieHus,
MaTEMaTUYECKOE OXKUIAaAHHUE
CIIly4YaliHOM BEJIMYHUHBI

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME
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