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HOACHUTEJIBHASA 3AIINCKA

PabGoyas mporpamma 1o mMaTeMaTHKe Ha ypOBHE cpejHero oliero oopa3oBaHUs
pa3paborana Ha ocHoBe PI'OC COO ¢ yué€ToM COBpPEMEHHBIX MHUPOBBIX TPeOOBaHUM,
MPEABSBIIEMBIX K MaTEeMaTHYECKOMY OOpa30BaHHIO, W TPAAHUIHA POCCHICKOTO
oOpa3zoBanus. Peanuzamms mporpaMMmbl IO MaTeMaTHKe OOeCIeuMBaeT OBJIAJCHUC
KJIFOYEBBIMU KOMIETCHIUAMH, COCTABJISIIOIIMMUA OCHOBY [UJIi CaMOpPa3BUTUA U
HEMPEPHIBHOTO 00pa3oBaHUsi, IEJIOCTHOCTh OOMIEKYJbTYPHOTO, JUYHOCTHOTO H
MMO3HABATEIBLHOTO PA3BUTHSI JINYHOCTU 00YUYarOIIUXCSI.

B nmporpamMe 1o mareMaTuKe y4T€Hbl UAEHU U MOJIOKEHHUsT KOoHIenumu pa3BUuTUA
MareMaTudeckoro oopasoBanuss B Poccuiickoit ®enepanuu. B cOOTBETCTBUU C
Ha3BaHUEM KOHIIEMIIMM, MaTeMaTUYeCKoe OOpa3oBaHUE [OJDKHO, B YaCTHOCTH,
MPEAOCTABIATh KAXAOMY OOydYaromeMycs BO3MOXHOCTh JOCTHIXKEHHUS YPOBHS
MaTeMaTHYCCKUX 3HAHUH, HEOOXOJMMOTO i JaJbHEHINEH YCIEIIHOW >XU3HH B
obmectBe. IMEHHO Ha pelIeHHE ATOM 3ajauyd HarlejieHa MmporpaMma Mo MaTeMaTHKe
0a30BOro ypoBHSI.

OO0mas xapakTepucTUKa y4e0HOro npeamera «MareMaTuka

B smnoxy nudpoBoit Tpanchopmamuu Bcex cdep UYeTOBEUSCKOM eATCIbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YeJOBEKOM 0e3  0a3oBoii
MAaTEMAaTHYECKOW MOATOTOBKU. YK€ B IIKOJIE MATEMaTHKa CIYXKUAT OIMOPHBIM
MPEIMETOM I U3YUYECHUSI CMEKHBIX JUCLHMIUIMH, a4 B KU3HU MOCJE MIKOJIBI PEaTbHOU
HEO0OXOJMMOCTBIO CTAHOBHUTCSI HEMPEPHIBHOE 00pa3oBaHUE, YTO TPeOyeT MOTHOIIEHHOU
0a30Boi 00I11€00pa30BaTEIbHON MOATOTOBKH, B TOM YMCIIE U MaTeMaTUYeCKOW. DTO
00yCJIOBJIEHO TE€M, YTO B HAIllM JHU PACTET YUCIO CHEIUATBLHOCTEW, CBS3aHHBIX C
HEIMOCPEICTBECHHBIM MMPUMEHECHUEM MaTeMaTUKH: U B cpepe SIKOHOMHUKH, U B OU3HECE, U
B TEXHOJIOTHYECKUX 00JACTIX, U JaKe B TYMaHUTApHBIX cdepax. Takum oOpa3oM, Kpyr
oOyyarommxcsi, IS KOTOPBIX MaTeMaTHKa CTAHOBHUTCS 3HAYUMBIM TPEIMETOM,
CYIIECTBEHHO PACIIUPSETCA.

[IpakTuyeckasi MOJIE3HOCTh MaTE€MaTUKU OOYCIJIOBJIEHA TEeM, 4TO €€ MIpPeAMETOM
ABJISIIOTCST QYHIAMEHTAJIbHBIE CTPYKTYPhI HAIIErO0 MUpPA: MPOCTPAHCTBEHHBIE (POPMBI U
KOJIMYECTBCHHBIC OTHOIIEHHUS OT IPOCTEHIINX, YCBAMBAEMBIX B HEMOCPEICTBEHHOM
OMBIT€, JO JOCTATOYHO CJIOKHBIX, HEOOXOJMMBIX JUIsI Pa3BUTUS HAYYHBIX U
TEXHOJIOTUYECKUX UJeU. be3 KOHKPETHBIX MATEMATUYECKUX 3HAHUW 3aTPyAHEHO
MMOHMMAHHWE IPUHIIMIIOB YCTPOMCTBA W HCIOJIB30BAHUSI COBPEMEHHOM TEXHHUKHU,
BOCIIPUATHE W HMHTEPHpETAIllds Pa3HOOOpa3HOH  COLMAIBHOW, HIKOHOMHYECKOM,
MONUTHYECKOM  HMHpopmaruu, MajnodddeKTHBHA  TOBCEIHEBHAS  IMpaKTHYECKasl
NeATeNbHOCTh. KakIoMy 4eNnoBEeKYy B CBOCH JKM3HM MPUXOJIUTCS BBINOJHATH
JOCTATOYHO CJIOKHBIE PACUYETBl M COCTABJISATH HECJIOXHBIE AJITOPUTMBI, HAXOJUTh
HY)XKHbIE (OpMYJbBI M TPUMEHATh UX, BIQJCTh MPAKTHYCCKUMHU TPUEMaAMHU
TCOMETPUYECKUX U3MEPEHUHN M MOCTPOCHUH, UNTaTh UH(POPMAITUIO, TIPEACTABICHHYIO B
BUy TaOnull, AvarpaMMm U TrpadUKOB, >KUTh B YCIOBHSIX HEOMPEACIEHHOCTH H
MOHUMATh BEPOATHOCTHBIN XapakTep CIy4YailHbIX COOBITHIA.



OMHOBpPEMEHHO C pacmupeHreM cdep MPUMEHEHHS MaTeMaTUKH B COBPEMEHHOM
obmiectBe BcE Oosiee BaKHBIM CTAHOBUTCS MAaTEMaTHYECKHH CTHJIb MBIIUICHHUS,
NPOSIBIISIONINIICS B ONpPENENEHHBIX YMCTBEHHBIX HaBbIKax. B mpouecce u3ydeHus
MaTeMaTHUKUd B apceHall MPUEMOB M METOAOB MBIIUICHUS YEIOBEKAa €CTECTBEHHBIM
00pa3oM BKITIOYAIOTCS MHAYKIHS U JeAyKIHWs, 0000IIeHNne U KOHKPETH3allks, aHaIu3 U
CHHTE3, KJacCUpUKalusi U cUCTeMaTH3alus, adcTparupoBanue U aHanorus. OOBEKTHI
MaTeMaTHYECKUX YMO3aKJIIOUEHUHM, TpaBUjia UX KOHCTPYUPOBAHMS PACKPBIBAIOT
MEXaHU3M  JIOTUYECKHX  IIOCTPOCHHMH,  CIIOCOOCTBYIOT  BBIpAOOTKE  YMEHHS
dbopMynupoBaTh, OOOCHOBHIBaTh U JOKa3bIBATh CYXKIACHHS, TEM CaMbIM pa3BUBAIOT
JIOTHYECKOEe MBIIIIeHHe. MaTteMaTuke MPUHAIJICKUT BeAyllasl pojb B (POPMUPOBAHUU
AIITOPUTMUYECKON KOMIIOHEHTHI MBILIUICHUS U BOCIUTAHUM YMEHUH JIeHCTBOBAaTh IIO
3aJlaHHBIM aJiTOPUTMaM, COBEPUICHCTBOBATh M3BECTHBIE M KOHCTPYHPOBATh HOBBIE. B
MpoIeCcCe PEIICHUs 3a]a4 — OCHOBHOW Y4eOHOU NeATENbHOCTH Ha ypOKaX MaTEeMaTHKH
— Pa3BUBAIOTCS TBOpYECKAs M MPUKIIAJAHAS CTOPOHBI MBIIIUICHHUS.

OOyueHue mMaTemMaTHKe NAET BO3MOXHOCTh Pa3BUBaTh Y OOYyYarOUIMXCA TOYHYIO,
palMOHATIBHYI0 M MH(QOPMATUBHYIO peyb, YMEHHE OTOMpaTh Hauboyiee MOIXOMISIINe
S3BIKOBBIC, CHMBOJHMYECKHE, TpaduUyecKhue CpeiCTBa S BBIPAKCHHS CYXICHUH U
HATJISAHOTO UX MPEACTABICHHUS.

HeoOXxoquMbpIM KOMIIOHEHTOM OOIIeH KyJIbTYphl B COBPEMEHHOM TOJIKOBaHHUH
SBISeTCd  O0Ilee 3HAKOMCTBO C  METOJAaMH  TMO3HAHUS  JICHCTBUTENBHOCTH,
NpEJCTaBICHUEe O TMpEAMETe M METOJe MaTEeMaTHKH, €ro OTJIMYUS OT METOJOB
€CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 OCOOCHHOCTSIX MPUMEHEHHUSI MAaTEMAaTHKH AJIs
pellleHusT Hay4YHbIX M MPHUKIAJHBIX 3a7ad. TakuM o0pa3oMm, MareMaTH4ecKoe
oOpa3zoBaHNe BHOCHUT CBOW BKJIaJ B (POpMHUpPOBaHHE OOIIEH KyJIbTYPHl YeIOBEKa.

W3ydyeHne MaTeMaTHKHA CIIOCOOCTBYET 3CTETHYECKOMY BOCIHTAHHIO YEJIOBEKa,
MOHMMAHHIO KpPAacOTbl M U3AIIECTBA MAaTEMaTHYECKUX PACCYXKICHUH, BOCIPHUITHIO
reoMeTpUYECKUX POpM, YCBOCHHIO UJIEU CUMMETPUH.

Hean u3yyeHus yueOHOro npeamera «MaremaTtuka»

[TpuopureTHbiMU 1IETsIMU O0yueHus matematuke B 10-12 kiaccax Ha 0a30BOM
YPOBHE SIBJISIFOTCSL:

dbopMupoBaHUE ICHTPAIBHBIX MAaTEeMaTHYSCKUX TOHATUH (YUCIIO, BEIMYMHA,
reomeTpudeckas ¢urypa, NnepeMeHHas, BEPOSATHOCTb, (YHKIIHS), 00ECIICUYMBAIOIINX
MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMAaTHUUYECKOTO 00pa3oBaHMs 00yYaromnxcs;
MOABE/ICHUE 00YUAIOIIMXCS HA TIOCTYITHOM JIJI1 HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTeMaTUKH W OKPY)KAIoIIero MHpa, MOHUMAaHHE MaTeMaTHKH KaK dYacTh OOIIeH
KYJbTYphl YEJIOBEUECTBA; Pa3BUTHE HMHTEIUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyarommxcsi,  MO3HABATEJIbHOM  AKTUBHOCTH,  HCCIIEIOBATEIbLCKUX  YMEHH,
KPUTUYHOCTH MBIIIUICHUS, HWHTEpeca K U3YYCHUI0 MaTeMaTuKH; (HOPMHUPOBAHUE
(G YyHKITMOHATBHOM MaTeMaTHYE€CKON TPAMOTHOCTH: YMEHUSA pacrio3HaBaTh
MaTEMaTUYECKUE ACIIEKThl B PEAbHBIX XW3HCHHBIX CUTyalUsAX W NPU HU3YYCHUU
JIPYTUX Yy4eOHBIX TPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEM,



(bOpMy.HI/IpOBaTB X Ha A3BIKC MAaTCMATHKKW KW CO34aBaThb MATCMAaTHYCCKHUC MOICIIH,
IMPUMCHATDH OCBOCHHBIM MaTeMaTUYCCKUU alrmapar IJis1 pCIICHUA  IIPAKTUKO-
OPUCHTUPOBAHHLIX 3ada4, HHTCPIIPCTUPOBATh U OLICHNBATD ITIOJIYUYCHHBIC PC3YJIbTATHI.

OCHOBHBIMM JIMHUSIMU cojepkaHuss mareMatuku B 10—12 kmaccax sBastoTCS:
«Hucma u BeUUCIEHUD», «ANredpa» («ANredpandecKkue BBIPAKEHUS», « Y PABHCHHS U
HEPABEHCTBAY), «Hayvamna MaTeMaTU4YECKOro aHaIu3a, «I"eomerpus»
(«I'eomerpuueckue GUrypbl U UX CBOUCTBaAY, «VI3MepeHre TeOMETPUUECKUX BETUYUHY),
«BepoaTHOCTh U CTAaTUCTHKa». J[aHHBIE JTMHUM PA3BUBAIOTCS MapajuIeNIbHO, KaXas B
COOTBETCTBHHM C COOCTBEHHOMW JIOTMKOW, OJHAKO HE HE3aBHUCHUMO OJIHA OT JAPYTOH, a B
TECHOM KOHTaKTe W B3auMmojeicTBuu. Kpome 3TOro, ux oOBEAMHSET JOTHYecKas
COCTaBJISIIONIAsl, TPAAUIMOHHO TMPHUCYIIasi MAaTeMaTHUKEe W MPOHU3BIBAIOIIAS BCE
MaTeMaTU4YeCKhe Kypchbl U cojepkarenbHbie JuHUU. ChopmynupoBanHoe B OI'OC
COOQO TpeboBaHue «BIAJCHUE METOAAMH JOKA3aTEILCTB, AITOPUTMAMU PEIICHUS 3a/1ad,
yMeHue (HopMyIupoBaTh OIPEACIICHUS, aKCUOMbl W TEOPEMbI, NPUMEHITh WUX,
MPOBOJIUTH JOKA3aTEJIbHBIE PACCYX JICHHS B XOJ€ PELICHUS 3a7a4» OTHOCUTCS KO BCEM
y4eOHBIM KypcaMm, a (GOpMUPOBAHUE JIOTUUECKUX YMEHUM pachpeieisieTcsi Mo BCeM
rojam oOy4eHHUsI Ha YPOBHE CpeHEro 001mero oopa3oBaHusl.

B cootBerctBun ¢ ®I'OC COO MaremaTuka SBISETCS 005S3aTCIBHBIM MPEIMETOM
Ha JIaHHOM ypoBHE oOpazoBanus. [IporpamMmoil mo mareMartwke IpeaycMaTpUBaCTCS
u3yueHue ydeOHoro mnpeamera «MaremaTuka» B paMKax TpEX YYEOHBIX KYpPCOB:
«Anrebpa W Havala MareMaTHdeckoro aHamms3a», «leomerpus», «BeposTHOCTh U
CTaTUCTUKA». POPMUPOBAHUE JIOTUUYECKUX YMEHHUI OCYIIECTBISETCA Ha MPOTSKECHUU
BceX JieT oOy4yeHHs Ha YPOBHE CpeHEero ooOiiero oOpa3oBaHUs, a JIEMEHTHI JIOTHKU
BKJIIOUYAIOTCS B COJIEP KaHUE BCEX HA3BAHHBIX BBIIIE YUEOHBIX KYPCOB.

MecTto yueOHOro npeamera «MaremMaTuka» B y4eOHOM IJIaHe

B yuebnom maHe cpemHero oOmiero oOpa3oBaHus TpeaMer  «MaremaTukay
0a30BOrO YPOBHS BXOJUT B COCTaB MpeaMeTHOW obmactu «MaremaTtuka u
UH(OPMATHKAY.

OO6111ee yuciIo YacoB, pEKOMEHIOBAHHBIX ISl U3ydeHUsI MaTeMaThky — 340 yacos:

B 10 kmacce — 102 yacoB (3 uvaca B Henento), B 11 kiacce — 136 yvacoB (4 yaca B
Hezeno), B 12 kimacce — 102 gacoB (3 yaca B HEJEINIO).

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBI 110
MATEMATHUKE HA YPOBHE CPE/THEI'O OBIIIEI'O OBPA3OBAHUSA

N3ydyeHne MaTeMaTMKU Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs HAIpPaBJIEHO
Ha JIOCTM)KEHHE OOYyYarolMMHUCA JIMYHOCTHBIX, METANpPEIMETHbIX M MPEAMETHBIX
00pa30BaTeIbHBIX PE3YIbTATOB OCBOCHUS YUEOHOTO IpeaMeTa.



JIMYHOCTHBIE PE3YJIbTATDBI

B pe3ynbrate n3ydeHuss MaTeMaTHUKU Ha YPOBHE CPEAHETO 001ero o0pa3oBaHus y
oOyuatoierocst OyayT chopMUPOBaHbI CIEAYIONIUE INIYHOCTHBIE PE3YIbTaThI:
1) rpaKaaHCKOro BOCIMTAHUA:

chOpPMHUPOBAHHOCTh TPAKIAHCKOW TMO3ZHUIIMK OOYYArOIIeTOCsT KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCHICKOro 00IlecTBa, MPEACTaBICHUE O MATEMaTHYECKUX
OCHOBax ()YHKIITMOHUPOBAHUS PA3JIMUHBIX CTPYKTYP, SBICHUHN, IPOIIEAYP IPAKIAHCKOTO
oOrmiecTBa (BHIOOPHI, OMPOCH! U APYTO€), YMEHHE B3aWMOJCHUCTBOBATh C COLMAIBHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX QYHKIUAMH U Ha3HAYCHHUEM;

2) IaTPUOTUYECKOI0 BOCIIUTAHUSA:

c(hOPMUPOBAHHOCTb POCCUUCKON TPAKIAHCKON HJIEHTUYHOCTH, YBAXKEHHUS K
MPOUUIOMY W HACTOAILIEMY POCCHMCKOW MAaTEMAaTHKHA, LEHHOCTHOE OTHOILICHHE K
JOCTMIKEHUSIM POCCHUMCKUX MATEMaTHUKOB M POCCUMCKOM MaTEeMaTUYECKOM IIKOJIBI,
WCIIOJIb30BaHUE ATUX JOCTHXKEHUH B JIPYTUX HayKaX, TEXHOJIOTUSX, chepax SKOHOMUKH;
3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEM pPOCCHUHCKOro Haponaa, cHopMUPOBAHHOCTH
HPAaBCTBEHHOI'O CO3HAHUsS, OSTUYECKOTO TMOBEJCHHUS, CBSA3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHKEHUHW HAYKH W JEATEIBHOCTBIO Y4EHOIO, OCO3HAHHUE JIMYHOTO
BKJIaJ[a B IOCTPOEHHE YCTOWYMBOTO Oy IyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA

ACTETUYECKOE OTHOUIEHUE K MUPY, BKIFOYast ACTETUKY MaTEMATUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, PEIICHUH, pAaCcCyX ACHUI, BOCIPUUMYHBOCTh K

MaTeMaTUYECKUM aclieKTaM pa3jnyHbIX BUJOB UCKYCCTBA;
5) pu3n4ecKoro BOCHIUTAHUSA:

c(pOpMUPOBAHHOCTh YMEHUS IPUMEHATh MAaTEMATUYECKUE 3HAHUS B MHTEpEcax
3I0pOBOTO0 M 0€30MacHOro ooOpasza >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBBIO  (30pOBOE MNHTAaHHE, COATAHCUPOBAHHBIA PEXKHUM 3aHATUH W OTIbIXA,
peryispHas (pusnueckasi akTUBHOCTb), (PU3NUYECKOE COBEPIICHCTBOBAHUE MIPH 3aHATHUSAX
CIIOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) Tpy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYyAY, OCO3HAHHME LEHHOCTU TPYIOJIIO0Us, MHTEPEC K Pa3INuHbIM
chpepaMm MnpodeccCUOHAIBHON JAEATEIbHOCTH, CBSA3aHHBIM C MaTeMaTMKOW U €
NPWIOKEHUSIMUA, YMEHHUE COBEpILATh OCO3HAHHBIA BbIOOp Oyaymieil mpodeccuu u
peanu30BbIBaTh COOCTBEHHBIE >KM3HEHHBIE IUIAHBI, TOTOBHOCTb M CIOCOOHOCTH K
MaTeMaTHYeCKOMY OOpa30BaHHIO M CaMOOOpa30BAaHUIO HA MPOTSHKEHUHM BCEH KHU3HHU,
TOTOBHOCTh K AKTHUBHOMY YYaCTHIO B PELICHUM NPAKTHUYECKUX 3a]a4 MATEMaTUYECKOU
HaIlpaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIMTAHUS

C(l)OpMI/IpOBaHHOCTB AKOJIOTHUECKOM KYyJbTYPbI, IOHUMAaHUC BJIUSAHUA COOUAJIbHO-



SKOHOMHUYECKHUX TPOIECCOB HA COCTOSAHUE NPUPOJAHOM M COUMAIBHOM CpPEIBI,
OCO3HAHHUE TIJIO0AJBHOIO XapakTepa »SKOJOTMYECKUX MpoOjieM, OpHeHTalus Ha
MpPUMEHEHUE MAaTEMaTUYECKUX 3HAHWM JJIsl pPelleHHs 3a7ad B OOJACTH OKpYyKarouien
cpeabl, IUIAHUPOBAHUE TIOCTYNIKOB M OLEHKM HMX BO3MOXHBIX TOCIEICTBUN IS
OKPY’KAIOIIEN CPEbI;
8) neHHOCTH HAYYHOIO NMO3HAHUS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH, MTOHUMAaHUE MAaTEMAaTUYECKOW HAyKH Kak
chepbl UeTTOBEYECKOU JIEATENIbHOCTH, ATANOB €€ Pa3BUTHS U 3HAUUMOCTH JIJI Pa3BUTHUS
UMBWJIM3ALAN, OBJIAJICHUE SI3BIKOM MATEMATHUKH U MATEMATHUYECKOW KYJIbTYpPOM Kak
CPEACTBOM  IIO3HAHUSI MHpPA, TOTOBHOCTb  OCYUIECTBIJISITH  IPOEKTHYIO u
HCCIIEIOBATENbCKYIO ACSATEIbHOCTh UHANBUAYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

B pesymbrare OCBOCHHS TPOrpaMMbl 1O MaTEeMaTHKE Ha YPOBHE OCHOBHOTO
oOirero oOpa3oBaHusi y oOydaromierocss OyayT chOpMUPOBAHBI MeETaNpeIMETHBIC
PE3yNbTaThl, XapaKTEPU3YIOIIMECS OBJIAJICHUEM YHUBEPCAIbHBIMU IMO3HABATEIHHBIMU
JCHUCTBUSAMH, YHUBEPCATBHBIMA KOMMYHUKATUBHBIMA ~ JCHCTBUSAMHU U

YHUBEPCAIIBHBIMU PETYJISITUBHBIMU JIEUCTBUSMH.

ITo3HaBaTe/bHbIe YHUBEPCAJIbHBIC YUeOHbIe 1eicTBUSA ba3oBbie
JIOTHYeCKHe JeiCTBUSA:

BBIBIISIT M XapaKTepHU30BaTh CYIICCTBCHHBIC TMPU3HAKA MaTeMaTHYCCKUX
O0OBEKTOB, TOHATUH, OTHONICHHH MEXIy MOHATHSIMH, (POPMYIHPOBATH OMPEICICHUS
MOHSATHM, YCTaHABIWBATh CYIICCTBCHHBIM NMPHU3HAK KIACCU(HUKAIIUH, OCHOBAHUS IS
0000IIeHNsT W CpaBHEHMS, KPUTEPUHM MIPOBOJAMMOTO aHajau3a; BOCIHPUHUMATH,
(bopMyIHUpOBaTh U MPEOOPA30BHIBATE CYKJICHHS: YTBEPIUTCIIHHBIC
W OTpUIATeIbHBIC, EIUHUYHBIC, YacTHbIE U OOINHME, YCIOBHBIC, BBISBIISATH
MaTeMaTH4YeCKUe 3aKOHOMEPHOCTH, B3aUMOCBSI3HM U MPOTUBOpPEYHs B (aKkTaxX, JaHHBIX,
HAONIOACHUAX W yTBEPKICHUSAX, TMpeayiaraTh KpPHUTEPUHU JUIS  BBISBJICHUS
3aKOHOMEPHOCTEH W MPOTHUBOPEUWI; JeaTh BHIBOABI C HUCIOJB30BAaHUEM 3aKOHOB
JIOTUKH, ACAYKTUBHBIX U HHIYKTUBHBIX
YMO3AKJIFOUECHUH, YMO3AKIFOUECHUH 110 aHAJIOTHH;

MPOBOJUTH CAMOCTOSTEIBHO JIOKA3aTeIhCTBA MATEMATUYCCKUX YTBEPKICHHM
(mpsiMble W OT MPOTHBHOTO), BBICTPAWBATH APTYMEHTAIMIO, MPUBOJWTH NPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYXJACHUS U BBIBOJIBI; BRIOMPATh CIIOCO0
perieHus ydyeOHOW 3a7auM (CpaBHHUBATh HECKOJIBKO BapUaHTOB PEIICHUsS, BBHIOMPATH
HanOoJIee MOAXOIAIINN ¢ YIETOM CaMOCTOSTEILHO BBIICIICHHBIX KPUTCPHUEB).

Ba3oBrble HcciaenoBare/bcKue AeCTBHS:



WCIIOJIb30BaTh  BOINPOCHI KAK  HMCCIENOBATEIbCKAM HMHCTPYMEHT TO3HAHMS,
(GbOopMyIHUPOBAaTh BOMPOCHI, (DUKCUPYIONIIHE MPOTHBOpPEUUE, MPOOIEMY, yCTaHABIHBAThH
UCKOMOE€ U JlaHHO€, (OPMHUPOBATH THUIIOTE3Yy, APTYMEHTHUPOBATh CBOIO TO3UIIHIO,
MHEHUE; IPOBOAUTH CAMOCTOSTENILHO CINIAHUPOBAHHBIN KCIIEPUMEHT, UCCIICIOBAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro OOBEKTa, SIBICHHS, MpoIllecca,
BBISIBJICHUIO  3aBUCUMOCTEH  MEXIy  OOBEKTaMH,  SIBJICHHUSIMHU,  IPOIIECCAMH,
CaMOCTOSITeILHO  (OpMyIHpOBaTh  O0OOIIEHHWS U BBIBOJABI IO  pe3yjbTaTaM
MPOBEJEHHOTO HAOJIOJICHUS, UCCIIC0BaHuUs, OLIEHUBATh JIOCTOBEPHOCTh MOJIYYEHHBIX
pEe3yNbTaTOB, BBIBOJAOB H O0OOIIEHWI; TPOTHO3UPOBATH BO3MOXKHOE DPAa3BUTHE
rpolecca, a TaKKe BbIJIBUTaTh

MPEAIOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSX.
Pabora c undopmanueii:

BBISIBIIATH e(UITMTHI HH()OPMAITMH, JaHHBIX, HCOOXOAMMBIX JIJIsi OTBETA Ha BOIIPOC
U IS pelICHMsI 3a/1ayd; BBIOMpATh WHPOPMAIIUIO U3 UCTOYHUKOB Pa3IMIHBIX THUIIOB,
aHAJTM3UPOBATh,
CHUCTEMAaTHU3HPOBATh M HHTEPIPETHPOBATh MH(DOPMAIMIO PA3IUYHBIX BHIOB M (hopm
NPEJICTABICHHS, CTPYKTYPUPOBaTh HWH(GOPMAIIMIO, MPEACTaBIATh €€ B Pa3IMYHBIX
dbopmax,
WUTIOCTPUPOBATh  TpadUYeCKH;  OICHWBATh  HAA&KHOCTH  MHPOpMAIUU  TIO
CaMOCTOSTEIILHO c(OpMyITHPOBAHHBIM KPUTEPHSIM, c(hOpMyITMPOBAHHBIM
CaMOCTOSITEIIBHO.

KomMMmyHuKaTHBHBIE YHUBEPCAJIbHBbIE YUeOHbIE IeCTBUSA:
BOCIPUHUMATh U (POPMYIUPOBATH CYXkIECHUS B COOTBETCTBUU C YCIOBUSIMU

U LEJISMH OOILEHUSs, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U
[MACBMEHHBIX TEKCTaX, J1aBaTh MOSCHEHUS 110 XOLy PELICHUS 3a1a4d, KOMMEHTUPOBATh
MOJIYYEHHBIA pe3yJIbTaT; B XOJle OOCYXJIEHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY
o0CyX/1aeMol TeMbl, MPOOJIEMBbI, pelaeMoi 3aJaud, BbICKa3bIBaTh HJIEH, HAICJICHHbIE
Ha IIOUCK PELICHHUS, COIIOCTABIIATh CBOU CYXIEHUS C CYKICHUAMU JAPYIUX YYaCTHUKOB
auanora, OOHapyXHUBaThb pas3MYMe€ M CXOJCTBO IO3ULHUNH, B KOPPEKTHOH Qopme
(bopMyIUpPOBATh PA3HOIIACHS, CBOM BO3PAXKEHMS; NIPEJICTABISATh PE3YJIbTaThl PEIICHUS
3a/layM, HKCIEPUMEHTA, MCCIEIOBAaHUA, MPOEKTa, CAMOCTOATENbHO BbIOMpaATh (popmar
BBICTYIUICHUSA C y4ETOM 3a/1a4 NMPE3EHTAIMN U OCOOEHHOCTEH ay TUTOPHUH.
PeryasiTuBHbIC YHUBEPCAJIbHBIE YUeOHbIe 1elCTBUA CamoopraHu3aimsi:

COCTaBJIATH IUJIaH, AJITOPUTM PEUICHHs 3aJayd, BBIOMpATh CIOCOO0 PpELIEHUsS ¢
y4€TOM HMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MH(POpPMALIUU.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

BJIa/IETh HAaBbIKAMU IMO3HABATEIbHON peIIeKCHH KaK OCO3HAHUS COBEPIIAEMbIX
JNCHUCTBUH UM MBICIHUTENbHBIX IPOILIECCOB, MX pE3YyJIbTaTOB, BIAAETh CHoco0aMu
CaMOIIPOBEPKH, CAaMOKOHTPOJIA IIpoLecca U Ppe3yJbTaTa PEILICHUS MaTeMaTU4eCKON
3a7a4y; MPEABUIETh TPYAHOCTU, KOTOPBIE MOIYT BO3HHUKHYTH IIPU PELUICHUU 3a1ayd,



BHOCHUTh KOPPEKTUBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, IAHHBIX,
HaWJICHHBIX OIIMOOK, BBISBICHHBIX TPYAHOCTEH; OIICHWBATh COOTBETCTBUE pe3yJbTaTa
[[EJN U YCIOBHSIM, OOBSICHATh MIPUUMHBI TOCTUKEHUS WIM HEJOCTHKEHUS PE3yIbTaTOB
NESTENbHOCTH, HAXOOUTh OIIMUOKY, JaBaTh OILIEHKY TNPUOOPETEHHOMY  OIBITY.
CoBMecTHAS 1eSITEJIbHOCTD:

MMOHUMATh U UCIOJIH30BAaTh MPEUMYIIIECTBA KOMAHIHON U MHIUBUAYAJIbHOU paOOThl MpH
pelieHny y4eOHbIX 3a7a4, IPUHUMATh 11€Jh COBMECTHOW NIEATEIbHOCTH, TUIAHUPOBATH
OpraHu3allii0 COBMECTHOM paboThl, pachpeneisTh BHUIbI padOT, JOroBapuUBaThCH,
o0Cy>IaTh TpOLIECC U pe3yabTaT padOThl, 0000IIaTh MHEHUS HECKOJbKUX JIOJICH;
y4acTBOBaTh B TPYMIIOBBIX (popMax paboThl (00CYykIeHUsI, 0OOMEH MHEHHIA, «MO3TOBBIE
IITYPMBD» U UHBIE), BBITIOJIHATH CBOIO YaCTh PA0OTHI U KOOPJAUHUPOBATH CBOU JICUCTBUS
C IpyTMMHU YJICHaMH KOMAaH/JIbl, OIIEHUBATh KA4eCTBO CBOET0 BKJIaJla B OOUIUI MPOAYKT
0 KpUTEpHUsIM, CHOpMYJIUPOBAHHBIM YUYACTHUKAMU B3aUMOICUCTBUSI.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIC PE3yNBTATBl OCBOCHHS MPOTPAMMBI IO MaTeMaTHKe Ha 0a30BOM
YPOBHE Ha YPOBHE CpeJHEro oO0IIero oopa3oBaHus MPECTABICHBI 110 ToaM 00yUYeHHUs
B paMKaxX OT/CJbHBIX Y4eOHBIX KYPCOB B COOTBETCTBYIOIIMX pa3jeiiax MPOrPaMMBI 10
MaTeMaTHKe.

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJI'EBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIN3A»

HOACHUTEJBHAA 3AIIMCKA

VY4eOHblil Kypc «Anredpa u Hayansa MaTeMaTHYECKOIO aHAINU3a» SBISETCS OJHUM
u3 HanboJiee 3HaYMMBIX B NPOTrpaMME CPEAHEro OOIIEro 0Opa3oBaHMs, MOCKOJIBKY, C
OJIHOM CTOpPOHBI, OH O0OECIEYMBAET MHCTPYMEHTAJIbHYIO 0a3y Uil HU3y4YEeHHsI BCEX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYrol CTOpPOHBI, (OPMHUPYET JIOIMYECKOEe HU
abCTpakTHOE MBbIIIJIEHUE OOYy4arolUuXcsd Ha YPOBHE, HEOOXOIUMOM JJisi OCBOEHHUS
y4eOHBbIX KypcoB MH(OpPMATHKH, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTU. B pamkax
y4ueOHOro kypca «AnreOpa M Hayajga MaTeMaTHYECKOro aHaln3ay oOydyaromuecs
OBJIQZICBAIOT YHHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOW HayKu, KoTopas (opmyiupyer
CBOM JJOCTHKEHHS B MaTeMaTu4eckon opme.

VY4eOHbli Kypc anreOpsl U Hauaa MaTEMaTUYECKOTO aHaIN3a 3aKJIabIBAET OCHOBY
JUISL  YCIICIIHOTO OBJAJC€HUS] 3aKOHaMHM (U3UKH, XUMHH, OWOJOTMH, NOHUMAaHUS
OCHOBHBIX  TEHJEHUMW HKOHOMHKMA M  OOIIECTBEHHOM  W3HHM, IO3BOJSET
OPUEHTHPOBATHCSI B COBPEMEHHBIX IUQPPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSAX,
YBEPEHHO HCIOJb30BaTh HX B IIOBCEAHEBHOM >KM3HU. B TOXe Bpems oBiajaeHUE
aOCTPAaKTHBIMU M JIOTMYECKH CTPOIrMMH MaTEMaTUYECKUMH KOHCTPYKLMSIMHU Pa3BUBAET
YMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTb YTBEPXKICHHUS,
UCIONIb30BaTh 0000IIEHHEe M KOHKpEeTH3alhio, a0CTparupoBaHHE U aHaJOTHIO,



dbopMupyeT KpeaTMBHOE W KPUTHUECKOE MbIIUIeHHE. B Xoje m3yueHus anreOpsl u
Havyajgl MaTeMaTHM4YeCKOTro aHali3a Ha YpOBHE cpenHero oolmero oOpa3oBaHUs
oOyyarolyecsi  MOJIy4YalOT  HOBBIM  ONBIT  peHIeHHs  NPUKIaJHBIX  3aj]ad,
CaMOCTOSITEJIBHOTO TIOCTPOEHUS MAaTEMaTHYECKUX MOJENEH peallbHbIX CUTyallud U
MHTEPIIPETAlNN TOTYYCHHBIX DPEIICHUH, 3HAKOMATCS C MpUMEpaMH MaTeMaTHYECKUX
3aKOHOMEPHOCTE B TMpUPOJEe, Hayke U B HCKYCCTBE, C  BBIJAIOUIMMHUCS
MaTeMaTHYECKUMHU OTKPBITHSIMHU U UX aBTOPaMH.

VY4eOHbIi Kypc anreOpsl M Hayal MaTeMaTU4YecKoro aHajau3a o0nanaer
3HAYUTEIbHBIM BOCHHUTATEIbHBIM TOTEHIIMAIIOM, KOTOPBIM peamu3yeTcs Kak duepes
y4eOHBI MaTepHall, CocoOCTBYIOMUN (HOPMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS, TaK
u dYepe3 crnenuduky ydeOHOH JesATeNbHOCTH, TpeOyromel CcaMOCTOSTEIbHOCTH,
aKKypaTHOCTH, MPOJOJIKUTENIbHON KOHLIEHTpAllMM BHUMaHHUs M OTBETCTBEHHOCTH 3a
IIOJIy4YEHHBIN pe3yJIbTaT.

B ocHOoBe MeToamku 0oOydeHHs anreOpe W HavajaM MaTeMaTHYeCKOro aHallni3a
JICKUT ACSITETbHOCTHBIN MPUHITUI 00YUYCHHS.

B crpykType mporpammbel 1o anredpe M HayajdaMm aHalu3a BBIIETSIOTCS
CIEAYIOIIUE COJEPKATEIbHO-METOAUYECKHE JIMHUM: «Yuciaa ¥ BBIYHMCICHUS»,
«DyHkuuu U rpadukny, «YpaBHEHUS U HepaBeHCTBay, «Hawama maremartnueckoro
aHanu3a», «MHOXKeCTBa M JIOTMKa». Bce OCHOBHBIE COIEPKATEIBbHO-METOANYECKUE
JUHUYU U3Y4YalOTCs Ha MPOTSHKEHUHU JBYX JIeT OOy4eHHs] Ha YPOBHE CPETHEro OOIIEro
o0pa3oBaHus, €CTECTBEHHO AOIMOIHSIS IPYT Apyra U MOCTENEHHO HACHIASICh HOBBIMU
TEMaMU U paszenamu. JlaHHbBI y4eOHbBI KypcC SIBISETCS MHTEIPATUBHBIM, IOCKOJBKY
o0benuHseT B cebe coliep)KaHue HECKOJbKMX MaTeMaTHYeCKUX TUCIMIUIMH: anreopa,
TPUTOHOMETPUS, MATEMATUUECKUIN aHAJIN3, TEOPUS MHOXKECTB U Jpyrue. Ilo mepe toro
Kak oOydJarouiyecsi oBjiaaeBaroT Bc€ Oosiee MIMPOKUM MATEMATHUYECKUM anmnaparoM, Yy
HUX TIOCIENOBaTeIbHO (OPMUPYETCS U  COBEPLICHCTBYETCS YMEHHE CTPOMUTh
MAaTEMAaTHYECKYK0 MOJENb PEAIbHOW CUTYallMW, NIPUMEHSTH 3HAHMS, MOJIYYCHHBIE B
yueOHOM Kypce «AnreOpa M Hadajga MaTEMaTHYECKOTO aHalIu3a», IS pEelIeHUs
CaMOCTOATENBHO  CHOPMYJIMPOBAHHOM  MaTEeMaTHYECKOM  3amayu, a  3aTeM
WHTEPIPETUPOBATH IMOJTyYEHHBIN PE3yJIbTAT.

ConepxxkarenbHO-MeTOAMYECKAsA JUHUA «Yucna W BBIYMCICHUS» 3aBEpIIACT
dbopMupOoBaHHE HABBIKOB HCIIOJIb30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOpPOE OBLIO
HA4YaToO Ha YpPOBHE OCHOBHOIo o00Omiero ooOpasoBanus. Ha ypoBHe cpemaHero oOuiero
oOpa3zoBaHus  oco0oe  BHUMaHuE  yAensercs  (OPMUPOBAHUIO  MPOYHBIX
BBIYKCIIUTEIbHBIX HABBIKOB, BKIIIOYAIOIIMX B C€0S MCIOJIB30BAHUE PA3IUYHBIX (hopm
3aIIUCU JEHCTBUTEIBHOIO YMCIIA, YMEHHE PAllMOHAIIBHO BBINOJHATH ACHCTBHS C HUMU,
Jenath TNPUKUIKY, OILEHHBaTh pe3yibrar. OOyuwaromuecs TMOJy4YaroT HaBbIKU
MPUOIMKEHHBIX BBIYMCIICHUM, BBITIOJIHEHUS JEUCTBUUA C YWCIaMM, 3allMCAaHHBIMU B
CTaHAAPTHON (opMe, HCIOIb30BaHUS MaTEMaTHUYECKUX KOHCTAHT, OLEHUBAHUS
YUCJIOBBIX BBIPAKCHUMU.

CopepxatenbHasi JMHUA «YPaBHEHHS W HEPABEHCTBA» peaU3yeTrcs Ha
IPOTSKEHUH BCETO0 00yUYeHUS Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHus, MOCKOIbKY B



KaX/IOM paszfiefie MpOrpaMMbl NPEeTyCMOTPEHO pelIeHHE COOTBETCTBYIOIIMX 3a/ad.
OOyuaromuecs OBJIAAEBAIOT PANUYHBIMUA METOJIAMHU PEUICHHS LIETBIX, PAllHOHATIBHBIX,
UpPpAlMOHATIbHBIX, TOKAa3aTeNIbHBIX, JIOTAapU(PMHUUECKUX U TPUTOHOMETPHUUECKUX
ypaBHEHHH, HEPaBEHCTB W UX cucteM. llonydeHHBbIE yMEHHS HCHOJB3YIOTCA TPH
WCCIICIOBAaHNH (PYHKIIMIA C TOMOIIBI0 MPOU3BOIHOM, PEIICHUH MPHUKIAIHBIX 331a4 |
3aJa4 Ha HAXOXKJCHHE HaWOOJBIIMX M HAWMEHBIIMX 3HaueHUU ¢GyHKIuH. [laHHAas
coJiepKaTesibHas JIMHUSA BKIIOYaeT B ce0s Takxke (HOpMHpPOBAHHE YMEHUW BBIONHSTH
pacu€tsl o (hopMynam, Mpeodpa3oBaHUs LEJBIX, PAIIMOHATBHBIX, HPPALIMIOHAIBHBIX U
TPUTOHOMETPUUYECKUX BBIPAKEHUN, a Tak)Ke BBIPAKCHHI, COJAEP)KAINX CTETCHU U
gorapumel.  braromaps u3ydeHHio anreOpanyecKkoro MaTepuana MPOUCXOAUT
JajbHEHNIIee Pa3BUTHE aJITOPUTMUYECKOT0 U aOCTPAKTHOTO MBIIUICHHS 00y4aroIuxcs,
bopMHpYIOTCS HaBBIKM JCIyKTHBHBIX pacCyXIeHHH, pabOoThl C CHUMBOJBHHBIMH
dbopMamu, TMpencTaBiICHHUs] 3aKOHOMEPHOCTEH W 3aBUCHUMOCTEH B BHJIE PaBEHCTB WU
HepaBeHCTB. Aurebpa mnpemnaraer 3¢G(GEKTUBHbIE HMHCTPYMEHTHI U PELICHUS
NPAKTUYECKUX U E€CTECTBEHHO-HAYYHBIX 3aJay, HarjsJAHO JIEMOHCTPUPYET CBOU
BO3MOXXHOCTH KaK SI3bIKa HAYKH.

ConepxxarenbHo-MeTOoMYeckass JuHUA «DyHKIMM U TpaduKu»  TECHO
NEPEIJIETACTCA ¢ APYTMMHU JIMHUSAMHU y4eOHOIo Kypca, OCKOJIbKY B KaKOM-TO CMBICTIE
3a1a€T  MOCJIEOBATEIBHOCTh  M3y4YeHUs  marepuana. F3ydeHue  cremneHHoM,
MOKa3aTeJIbHOM, JIOrapu(MUUYECKON M TPUTOHOMETPUUYECKUX (YHKLMMA, UX CBOMCTB U
rpaMKoOB, HCIONb30BaHHE (QYHKIUN JUIsl pelieHus 3adad M3 JPYruX Y4eOHbIX
IIPEIMETOB M PEAIIBHOM JKU3HU TECHO CBA3aHO KAaK C MATEMATHYECKUM aHAJIU30M, TaK U
C pellleHHeM YpaBHEHM W HepaBeHCTB. [Ipum 3TOM OOJbIIOE BHUMaHUE YACNAETCS
(OpMHpPOBAaHUIO YMEHUS BBIpaXaThb (POpPMYJIaMH 3aBUCUMOCTH MEXAY PpPa3IMYHbIMHU
BEJIMYMHAMU, UCCIIEI0BAaTh MOJyYeHHbIe (PYHKIHMH, CTPOUTh HX rpaduxu. Matepuan
COJIEP>KATEJIbHOM JIMHUM HALEJEH HAa pPa3BUTUE YMEHUI M HaBBIKOB, IO3BOJISIOLIUX
BBIPA)KaTh 3aBUCUMOCTH MEX]y BEJIMYMHAMU B Pa3IM4yHON (hopMe: aHAIUTUYECKOH,
rpaduueckoii u cioBecHOM. Ero n3yueHue crnocoOCTBYET pa3BUTHIO aJlTOPUTMUYECKOTO
MBIIUICHUS, CIOCOOHOCTH K 00OOIICHUIO U KOHKPETH3aIlMH, UCIIOJIb30BAHUIO aHAJIOTHIA.

CopepxarenbHass JuHUsA «Hawama mareMaTHdyeckoro aHanusa»  I03BOJISET
CYLIECTBEHHO pAaCUIMPUTh KPYr Kak MaTEeMaTHYEeCKUX, TaK M NPHUKIAJAHBIX 3ajad,
JOCTYIIHBIX OOYYarolUMCS, Y KOTOPBIX MOSBISAETCS BO3MOXXHOCTb HMCCIENOBaTh U
CTpOUTh Tpa@uku (YHKIUH, ONpeneisITh UX HAauOONbIIME M HAMMEHbIINE 3HAYCHMUS,
BBIUUCIISATh IJIOWAAN (QUIryp U OOBEMBI TEJ, HAXOJIUTh CKOPOCTH M YCKOPEHHUS
npoueccoB. CojaepkarenbHas JUHUS OTKPHIBAET HOBBIE BO3MOXKHOCTH MOCTPOCHUS
MaTEeMaTUYECKUX MOJENIEH peabHbIX CUTYallul, HAXO0XKICHNUS HAWIYYIlEero pelieHus B
NPUKJIAJAHBIX, B TOM YHUCJIE COLHMAIBHO-DKOHOMHYECKHX, 3aJadax. 3HAKOMCTBO C
OCHOBAaMHM MAaTE€MaTHYECKOIO0 aHajh3a CHOCOOCTBYET pa3BUTHUIO a0OCTPAKTHOTO,
(GOpMaNIbHO-JIOTMYECKOTO ¥ KPEaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO yMEHUMN
pacno3HaBaTh MPOSBICHUS 3aKOHOB MAaT€MATHKM B HAayKe, TEXHUKE W HCKYCCTBE.
OOyuaromuecss y3HaIOT O BBIJAIONIMXCS pe3yJbTaTaX, MOJYYEHHBIX B XOJE pPa3BUTHUSA
MaTE€MaTUKH KaK HayKH, U UX aBTOpax.



ConepxaTenbHO-MeTOAMYECKas JHMHUS «MHOXECTBa W JIOTHKa» B OCHOBHOM
MOCBSIIICHA AJEMEHTaM TEOpUU MHOECTB. TeopeTuKO-MHOXKECTBEHHBIE
MPEACTABICHUS] TPOHMU3BIBAIOT BECh KypC MIKOJBHON MAaTEMAaTHUKA W MPEAIararoT
HamOoJiee YHHUBEPCAIbHBINA S3bIK, OOBEIUHSIONIMI BCE pa3fesibl MaTeMaTUKU U €€
MIPUJIOKEHUH, OHU CBSI3bIBAIOT pa3HbIe MaTEMAaTUYECKUE AUCITUILIMHBI B €IMHOE 1IEJI0C.
[TosToMy BaxXHO JaTh BO3MOXHOCTh OOydYarolmemycsi TIOHHMaTh TEOPETUKO-
MHOKECTBEHHBIH S3bIK COBPEMEHHON MAaTEeMaTUKHU U UCIOJIb30BaTh €r0 ISl BBIPAXKEHUS
CBOMX MBICJIEH.

B ydueOHOM Kypce «Anrebpa u Hayajga MaTeMaTUYECKOr0 aHaIM3ay MPUCYTCTBYIOT
TaKX€ OCHOBBI MaTEMaTUYECKOTO MOJEIUPOBAHUS, KOTOPhIE MPU3BAHbI CPOPMHUPOBATH
HABBIKM TOCTPOEHUSI MOJEJNEN PEATbHBIX CUTYallUi, UCCICIOBAHUSA 3THUX MOJEIEH C
MOMOIIIO  ammapaTa ajireOpbl M MaTeMaTHUYeCKOro aHaju3a W HMHTepIpeTaluu
MOJIYYECHHBIX Pe3yJbTaToOB. Takue 3aJaHusi BIUIETEHbI B KaXIbIH M3 pa3jieiioB
MPOrpaMMbl, TTOCKOJIBKY BECh MaTepuall yueOHOIro Kypca IIMPOKO UCIOIb3YETCS IS
pelieHnus NOpUKIagHbIX 3anad. [lpu  pemieHuu peanbHbIX MPAKTHYECKUX —3ajad
oOy4aroniyecsi pa3BUBAIOT HAONIOAATENILHOCTh, YMEHHE HaXOIUTh 3aKOHOMEPHOCTH,
a0bCTparupoBaThCsi, HCMOJb30BaTh AaHAJIOTHUIO, 00001IaTh W KOHKPETU3UPOBATH
npobsemy. JlesTeabHOCTh 10 (POPMUPOBAHUIO HABBIKOB PEIICHMS MPUKIATHBIX 3a7ad
OpraHu3yeTCsl B MPOIECCe M3YUYEHUsI BCEX TeM Yy4eOHOro Kypca «Anrebpa W Hauana
MAaTeMaTH4YECKOr0 aHAIN3ay.

OO611ee YMCiI0 YacoB, PEKOMEHAOBAHHBIX I U3yUeHUsI YU4eOHOTo Kypca «Anredpa
¥ Havaja MaTeMaTH4ecKkoro a"amusa», — 170 4dacoB: B 10 kmacce — 34 gaca (1 gac B
Heneno), B 11 kimacce — 68 yacoB (2 yaca B Hezento), B 12 kinacce — 68 yacoB (2 yaca B
HEJISTIO).

COAEPKAHUE OBYUEHUSA

10 KJTACC
Yucji1a ¥ BBIYUCTICHUSA
Panvonanbsupie uncna. OOBIKHOBEHHBIE M JIECSITHYHBIE JpOOH, TPOLIEHTHI,
OeCKOHEUHbIE MEepUoInYecKue Tpodu. ApupMeTnyeckue ornepanuu ¢ paruoHaIbHBIMU
YuCIIaMH, TpeoOpa30BaHus YUCIIOBBIX BhIpaxkeHul. [Ipumenenue npobeil u NpoLUEeHTOB
JUISL pELICHKS ITPUKIIAAHBIX 3a/1a4 U3 PA3JIMYHBIX OTPACIe 3HAHUN U PEAIbHOM KU3HU.
[enictBurenbHple  yucina.  PanuoHanbHBIE W MpPpPAUMOHAIBHBIE  YHUCIIA.
Apubdmernyeckue omnepanuu ¢ JACHCTBUTENbHBIMH  yuciaamu. [IpuOmmxénnbie
BBIYMCJIEHUS, IPABWIIA OKPYIJIEHUS, TPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUMN.
Crenenb ¢ uensiM nokazatenem. CtanaapTHas Gopma 3arnucu 1eHCTBUTEIbHOTO

gyucna. Mcnonp3zoBanue noaxosiieii (hopMbl 3aMMCH ICHCTBUTEIIbHBIX YUCET IS
pELICHUS MPAKTUYECKUX 3374 U MPEJICTABICHHS JaHHBIX.

ApudmeTnueckuil KOpeHb HaTypalbHOM cTeneHu. JleicTBus ¢ apupMeTHIeCKUMHU
KOPHSIMH HaTypaJIbHOU CTEIICHHU.



11 KJTACC
Yuciia ¥ BIYMCICHUSA

ApudmeTnueckuil KOpeHb HaTypaJbHOU cTeneHu. JleicTBus ¢ apupMeTHIeCKUMH
KOPHSIMH HaTypaJIbHOU CTEIICHHU.

CHuHyCc, KOCMHYC M TaHI'€HC YHCIIOBOIO AapryMeHTa. ApPKCHUHYC, ApKKOCHHYC,
APKTAHI€HC YMCIOBOTO apryMEHTa.

HaTypaJ'IBHBIG H O CJIbIC YUCJIa. HpI/I3HaKI/I JACIIMMOCTH L CJIBIX YHCCII.

CrenmeHp ¢ panMoHalnbHBIM — TOKazareneM. (CBoicTBa  CTENEHWU.
Jlorapudm uncna. JleciTHUHbIE U HATypabHbIE JTOTapU(MBbI.

YpaBHeHUus U HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHBIE TPEOOPA30OBAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUUECKUX BBIPAKEHU. OcHOBHBIE
TPUTOHOMETPUUECKHE (POPMYIIBIL.

VYpaBHeHUEe, KOpeHb ypaBHEHUA. HepaBeHCTBO, pellleHHEe HepaBeHCTBA. Meron
MHTEPBAJIOB.

Pemenue nensix v IpoOHO-pallMOHATIBHBIX YPAaBHEHU 1 HEPABEHCTB.

Pemenue nppanimoHaabHbIX YPaBHEHUNA U HEPABEHCTB.

Pemienve TpUroHOMETPUYECKUX YPABHEHU .

[IpuMeHeHnEe ypaBHEHH M HEPABEHCTB K PELICHUI0 MAaTeMaTHYECKHUX 3adad U
3aJ1a4y U3 pa3IuvHbIX 001acTel HAYKH U pealbHOU KU3HH.

ITpeobpazoBaHue BbIpaXKEHUH, COJIEPKALINX JTOrapu(MBI.

[IpeoOpa3oBaHue BBIPAKECHHM, COJAEpKAIIMX CTENEHU C  PalMOHAIBHBIM
ITOKA3aTEIIEM.

[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE ypaBHEHHS U HEPABEHCTBA.

Jlorapudmuyeckrue ypaBHEHUS! U HEPABEHCTBA.

Cucrembl JIMHEMHBIX YypaBHEHMH. PemeHue MNpUKIAAHBIX 331ad € ITOMOUIBIO
CUCTEMBI JJUHEHHBIX YPABHEHUN.

Cuctembl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHMM, CUCTEM M HEPABEHCTB K PEIICHHUI0 MATEMaTUYECKHUX
3a/1a4 v 33714 U3 pa3IMuHbIX 00J1acTell HAYKU U PeaIbHON KU3HHU.

DOyHKUMH U TPaPUKH

Oynkuus, cnocoObl 3amanust QyHkuuu. ['papuk QyHkiuu. BzanmHo oOpaTHbIE
byHKIUU.

OO6nacte omnpeAeNeHuss W MHOXKECTBO 3HaueHWW QyHkiuu. Hymu dyHKIuU.
[TpomexyTKH 3HAKOMOCTOSIHCTBA. YETHBIC U HEUETHBIE (DYHKITUU.

CrenieHHass (GyHKIHS C HATypaldbHBIM W IIEJBIM TOKa3zateneM. EE cBoiicTBa u
rpaduk. CBo¥icTBa U rpa@uK KOPHS N-Oi CTEIIEHHU.



TpuroHomerpruyeckass OKpYy>KHOCTb, OIIPEIETICHUE TPUTOHOMETPUUECKUX (DYHKIIHMA
YUCJIOBOTO apryMEHTa.

Oyuknus. [lepuonnueckne ¢GyHkuuu. IIpomMexyTKH MOHOTOHHOCTH (DYHKIIMH.
Maxkcumymbl 1 MUHUMYMBI QpyHKIMu. Hanbompiiee n HauMeHblee 3Ha4eHHe (PyHKIHH
Ha [IPOMEXKYTKE.

TpuroHomerpruyeckue PyHKIIMU, UX CBOMCTBA U Tpa(UKH.

[Toka3arenbHas u JorapupmMuyeckast PyHKIUHU, UX CBOMCTBA U FPAPUKU.

Hcnonp3oBanue rpadukoB (yHKUIUN [UIsl PELIEHUS YpPaBHEHUHW M JIMHEWHBIX

CUCTEM.

Hcnonp3oBanue rpa@ukoB (QYHKIOMM A8 HCCIeIOBaHUS IIPOLIECCOB

U 3aBUCUMOCTEH, KOTOPbIE BO3HUKAIOT MPH PEIICHUU 337a4 U3 JAPYTUX y4eOHBIX
IIPEMETOB U PEANbHON KU3HMU.

Hauaja MmaTeMaTH4ecKOro aHajan3a

ITocaenoBaTeabHOCTH, CHOCOOBI 3aJaHHsA MOCIEHOBATEILHOCTEH. MOHOTOHHBIE
MOCJIEJOBATCIBHOCTH.

Apudmernueckass W TeoMeTpHUecKass mporpeccuu. beckoHedHO yObIBaromias
reomeTpudeckas rmnporpeccus. Cymma OeCKOHEYHO YyObIBalOIIEH T€OMETPUUECKOM
nporpeccud. PopMyJia CIOXKHBIX MPOUEHTOB. Vcmoyib30BaHME MOPOTPECCHU IS
pELICHUs PeabHbIX 3a7a4 MPUKIAJHOTO XapaKTepa.

HenpepoiBHble hyHKIIMU. MeTo1 HHTEPBAJIOB /JIsl PEIICHHS] HEPABEHCTB.

MHo:xecTBa U JIOTHKA
MHOxkecCTBO, omepauMy HaJl MHOXecTBamMu.  JluarpaMmsl
Oiinepa—Benna. [IpuMeHeHrE TEOPETUKO-MHOKECTBEHHOIO — amnmapara i
ONMCAHUSI PEAJTbHBIX MPOLECCOB W SBJICHUH, NMPU PEUICHUM 3aJa4 W3 APYTUX
yueOHbIX npeameToB. OmnpeneneHue, Teopema, CleJCTBUE, J0Ka3aTeabCTBO.

12 KIIACC

Havana MaTeMaTH4eCKOro aHajam3a

[TpousBoanas pynkuuu. 'eomerpruueckuii 1 GU3NUECKHUI CMBICT TPOU3BOIHOM.

[TpousBoaHbIe 37EMEHTAPHBIX (PYHKIUNA. DOPMYIB HAXOXKIACHHUS MPOU3IBOIHOM
CYMMBI, TPOU3BEIACHUS U YACTHOTO (DYHKIIHIA.

[IpumeHeHne NPOU3BOJIHON K HCCIENOBaHUIO (YHKIMI Ha MOHOTOHHOCTH H
sKkcTpeMyMbl. Haxosk/ieHne HamOoJbIIero M HAaWMEHBILIEro 3HAuYeHHs (PYHKIUU Ha
OTpE3KE.

[IpumMeHeHne TPOM3BOJHOM JUISI HAXOXKIAEHUS HAWIYYLIEro pEUIeHUus B
NPUKJIAJAHBIX 3a/Jadax, g ONpPEeNeTeHUs] CKOPOCTH Ipoliecca, 3aJaHHOro (popmyIion
WM rpaduKoM.

[TepBooOpa3znas. Tabimira nepBooOpa3HbIX.



WuTerpan, ero reoMeTpuueckuii U1 Qu3nyeckuil cMbIci. Bbluucienue uHTErpaia
no popmyne Herotona—Jleibuuna.

INPEAMETHBIE PE3YJIBTATBI

K koniy oOyuennss B 10 kJjacce OOyYaromMICS TOJYYUT CJICAYIOIIHE
MPEJIMETHBIE PE3YJIbTATHI:
Yucaa v BBIYMCICHUSA:

OINEPUPOBATH MOHATUSAMU: PALIUOHAIBHOE U JEHCTBUTEIBHOE YUCIIO, OOBIKHOBEHHAS
U JaecaThyHas JApoOb, IPOLEHTHI; BBIIOJIHATh apU(PMETUUECKUE ONEpaluu C

palroOHATBHBIMU U JIEHCTBUTEIIbHBIMU
YHUCJIaMU; BBINOJHATH NMPUOIMKEHHBIE BBIYUCIICHUS, UCIIOIb3Ys MpaBUiia OKPYTJICHHUS,

Jienarth
NPUKUIKY W OIICHKY pe3ysbTaTa BBIYMCICHUH; ONEpUPOBATHh TMOHATHSAMU: CTEIECHb C
HENBIM TOKa3aTeneM, cTaHiapTHas ¢opMa 3amuch JIEHCTBUTENBHOTO YHKCIa, KOPEHb
HATYpaJIbHON CTENEHH, UCIOJIb30BaTh MOAXOIAIIYI0 (OpMYy 3alucu ACHCTBUTEIBHBIX
qucen S peUIeHMs] NMPaKTUYECKUX 3aJad U IPEJCTaBICHUS JaHHBIX; ONEPUPOBAThH
MOHSTUSMH: CHHYC, KOCHHYC W TaHTEHC IPOU3BOJBHOTO YIJIa, MCIOJB30BaTh 3aIlHCh
MIPOU3BOJIBHOIO yIJla Yyepe3 oOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIUU.

YpaBHeHUs U HEPABEHCTBA:

ONEepUpPOBaTh TOHATUSAMHU: TOXKIECTBO, YpPaBHEHHE, HEPaBEHCTBO, IEJIOE,
palyoHaNbHOE, HPPALMOHATFHOE YypaBHEHHE, HEPaBEHCTBO, TPUTOHOMETPHUYECKOE
ypaBHEHUE; BBIMOJIHATH MPEOOPA30BAHNS TPUTOHOMETPHUUECKHUX BBIPAKCHHUN U PelIaTh
TPUTOHOMETPUUYECKUE YPABHEHMSI; BBIIOJIHATH IPEOOPA30BAHUS LEINIBIX, PALUOHAIBHBIX
Y MPPAlMOHANFHBIX BBIPAXKEHUI U pelIaTh OCHOBHBIE THUIIBI LIEJIBIX, PAIMOHAIBHBIX U
UppaAlMOHATIbHBIX YPaBHEHUI 1 HEPABEHCTB; IPUMEHATh YPAaBHEHHUS U HEPABEHCTBA IS
pelleHnss MaTeMaTHYeCKUX 3a7a4d U
3a]a4 U3 pazIUYHbIX 00JIacTel HAyKH U peaslbHOM >KU3HU; MOJAEIUPOBATH PEajibHbIC

CUTYalluH Ha A3bIKE aJIreOpbl, COCTABIISITh BHIPAKEHUS,
ypaBHEHHUS, HEPABEHCTBA MO YCIOBHIO 3a/1a4yM, MCCIEA0BATh MOCTPOECHHBIE MOJEIN C
UCIIOJIb30BAaHUEM arrapaTa anreOpsl.

DOyHKUMH U TPaPuUKn:

OINEepUPOBATh MOHATUSAMU: (QYHKIUS, CTIOCOOBI 3a1aHus (GYHKIIUMHU, 00JIaCTh
OTIPEJICIICHHS] 1 MHOXECTBO 3HaUYCHUU (YHKIMHU, rpaduK (GyHKIIMH, B3AUMHO OOpaTHBIC
GYHKIMH; ONIEPUPOBATH MOHATHUAMU: YETHOCT U HEYETHOCTh (DYHKIIMU, HYJTH (PYHKIIHH,
IPOMEXYTKH 3HAKOIMOCTOSHCTBA; MCIONb30BaTh Ipaduku (QYyHKUMN I pelIeHus
YPaBHCHUI;

CTPOUTb U YUTATh IpaUKU JTUHEUHON QYHKIMH, KBaAPATUUHON (PYHKIIMH,
CTETIEHHON (PYHKLIMU C LEJIbIM TOKa3aTelieM; HCMIOJIb30BaTh rpauku QyHKUMNA AJs
UCCIIEIOBaHMSI MPOLIECCOB U 3aBUCHMOCTEN IMpH PEIIeHUH 3a/ay U3 JPYruX yuyeOHbIX



MPEIMETOB W pEalbHOM JKM3HU, BBIpaXaTh (OpMyJIlaMH 3aBHCHMOCTH MEXKIY
BEITUYMHAMU.
MHoxkecTBa M JIOTHUKA:

OTepUPOBATh  TOHATHUSAMHU: MHOXECTBO, OIEpalldd  HaJ  MHOXECTBAMU;
UCTIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar s OTIMCAHUS PeaTbHBIX
MPOIIECCOB U SIBJICHWHM, TMPU pEHICHWW 3a7a4 W3 JPYruX Yy4eOHBIX MPEAMETOB;
OTIepUPOBATh MOHIATUSIMU: OTIPEIEIICHUE, TeOpeMa, CIEJACTBUE, T0KA3aTEIHCTBO.

K xoniy oOyuenuss B 11 kjacce oOydYarOmIMiiCs TMOJIYYUT CIETYIOIINE

MNpECAMCTHBIC PC3YJIbTATHI: Yucia 1 BbIYMCJIEHUS:

OTIEpUPOBaTh TMOHATHUSMH: HATYypaJbHOE, I1EJI0€ YHCIIO, WCIIONh30BaTh MPU3HAKU
JCITMMOCTH TEJBIX YHUCEII, PA3JIOKEHUE YHCIIa HA TIPOCTHIC MHOKUTEIH JIJIS1 PEIICHUS
3aJla4; ONCPHUPOBATH IOHATHEM: CTEICHb C  PAIMOHAILHBIM

MIOKa3aTesIeM;

OTIEpUPOBATh MOHATHIMHU: JIOTapU(PM YHCIIa, TECITHYHBIC U HATYpaTbHBIC
Jorapu@mel.

YpaBHeHUs U HEPABEHCTBA:

OPUMEHATHh CBOMCTBA CTENEHU Il MPeoOpa3oBaHUs BBIPAKEHUH, ONEPUPOBAThH
MOHATUSIMU: TIOKA3aTE€bHOE YpaBHEHHWE M HEPABEHCTBO, pElIaTh OCHOBHBIE THUIIbI
MOKAa3aTENbHBIX YPABHEHUN W HEPABEHCTB; BBIMOJIHATH MPEOOpPa3OBaHUsl BBIPAKEHUM,
COJIEp KaIIMX JIOrapu(pMbl, ONIEpUPOBATH
HNOHSTUSMMU: JIOTApU(PMUUECKOE YPAaBHEHHE M HEPABEHCTBO, peLIaTb OCHOBHBIE THIIbI
Jorapu(MHUUECKUX ypaBHEHWH W HEPABEHCTB; HAXOIUTh PEIICHUS MPOCTEHIINX
TPUTOHOMETPUUECKUX HEPABEHCTB;, OINEPUPOBATH MOHATHAMH: CHUCTEMa JIMHEHHBIX
YPaBHEHUH U €€ pEIICHHUE,

UCIIOJIb30BaTh CHCTEMY JIMHEWHBIX YpAaBHEHUMN Ui pEUIEHUs MPAKTHYECKUX 3aj1ay;

HaXOJUTh PEIICHHS] MPOCTEHIINX CUCTEM U COBOKYITHOCTEN PallMOHAIbHBIX
YpPaBHEHUN W HEPABEHCTB; MOJEIMPOBATh PEAIbHBIE CUTyallMd Ha A3BIKE aiareOpsl,
COCTaBJISITh BBIPAKEHUS, YpaBHEHHs, HEPaBEHCTBA U CHCTEMBI 110 YCJIOBHMIO 3a/ayH,
UCCIIEI0BATh IOCTPOEHHbBIE MOJIENIH C UCIIOJIb30BAaHUEM amrapaTa aareopsbl.

DOyHkuMu ¥ rpapuku:

OTNEpPUPOBATh MOHATHAMU: MEepUoauYecKas PyHKINSA, TPOMEKYTKA MOHOTOHHOCTH
GyHKIUMA, TOYKH OHKCTpeMyma (YyHKIMH, HauOoJbllleeé W HAaWMEHbIEee 3HAYCHUS
(GYHKIIMM Ha IPOMEXKYTKE, MCIOIb30BaTh UX JUISl MCCIEN0BAaHUSA (YHKIMH, 3aJaHHOU
rpaukom; onepupoBaTh NOHATUAMU: TpapUKK MOKA3aTEIbHOH, JIorapupMudecKoit
U TPUTOHOMETPUYECKHX (YHKIUH, H300pakaTh UX Ha KOOPAMHATHOM IUIOCKOCTU U
UCIOJIb30BaTh JJIsl PEeUICHUs] YPAaBHEHUI W HEPAaBEHCTB; M300pa)xkaThb Ha KOOPAMHATHOM
IUIOCKOCTH Ipa(pUKU JINHEHHBIX YpaBHEHU
U HCIOJIb30BAaTh UX JUIA PELIECHUS CHUCTEMbl JHMHEWHBIX YpaBHEHUI; MCIIOJIb30BAThH

rpaduky GyHKIMIA 715 UCCIIEIOBAHUS MTPOIIECCOB M 3aBUCUMOCTEMN
U3 JPYTUX YYEOHBIX JUCLUILINH.



Havaja MmaremMmaTH4eCKOro aHaJIu3a:

ONEPUPOBATH NOHATUSAMMU: MOCJIEIOBATENIbHOCTh,  apudmernueckas o

reoMeTpuYecKas TMPOTPECCUU; OMNEPUPOBATH MOHATUSMU: OECKOHEUHO YOBIBaroas
reoMeTpUYECKas Mporpeccus,

cymMma 0€CKOHEUHO YOBIBaIOIEH TeOMETPUIECKOM MPOrpeccun; 3a1aBaTh

MOCJIEIOBATENHHOCTU PA3TUYHBIMU CIIOCOOAMH;

MCIIOJIb30BaTh CBOMCTBA MOCJIEIOBATEIBHOCTEN U IPOTPECCUI ISl PELLICHUS

peaNbHBIX 337a4 IIPUKIATHOTO XapaKTepa.

OTIEpUPOBATh TIOHATHSIMHU: HENpepbiBHAS (YHKIMSA, MPOU3BOAHAS (YHKIINH,
MCITOJI30BaTh T€OMETPUUECKUHN U (PM3UUECKUI CMBICT TIPOU3BOIHOM IS PEIICHUS
3a/1a4.

K konmy obOydenuss B 12 kijiacce 0oOy4aromuiCs TMONYYUT CIETYIONINE MPEIMETHBIC
pE3yJIbTATHI:

HaXOJUTh MIPOU3BOHBIE JIIEMEHTAPHBIX (PYHKIIUMA, BBIYUCISATH MPOU3BOAHBIC

CyMMBbI, TMPOU3BEJCHUS, YaCTHOTO (YHKIUMH; UCIOIb30BaTh MPOUZBOAHYIO IS

uccinenoBaHusi (YHKIIMM HAa MOHOTOHHOCTb M OKCTPEMYMbI, TNPUMEHSTH

pe3yNbTaThl  MCCIENOBAaHUS K  TMOCTPOEHUIO  TpaduKOB;  HCIOIH30BATh

MIPOU3BOJIHYIO ISl HAXOXJEHUS HAWJTy4YIlIero PElICHUs B MPUKIAJAHBIX, B TOM

YUCII€  COUMAIbHO-DKOHOMHYECKMX,  3aJayax; ONEpUpPOBATh  MOHATUSIMH:

nepBoOOpa3Has W WHTErpall, MOHUMATh FEOMETPUUYECKUN U (DU3NUYECKUN CMBICI

WHTErpaja; HaXOJIUTh IMEPBOOOpA3HBIE JIIEMEHTAPHBIX (DYHKIUH, BBIUUCISATH

uHTerpan no ¢opmysne Hetotona—Jleitbuuila; pemarb npuKkiIajaHble 3aa4u, B TOM

YHClIe€ COLUAIbHO-3KOHOMHUYECKOTO M (DU3MYECKOr0 XapakTepa, CpelcTBaMU

MaTeMaTH4YECKOr0 AaHAJIN3A.



TEMATUYECKOE INTAHUPOBAHUE

10 KUJIACC
HanmenoBanwme pasgena | Konuyectso OcHOBHOE coaepKaHue OcHOBHBIE BUBI AESATEIBHOCTU
(TemBbI) Kypca 4acoB 00yJaromuxcs
MHokecTBa palluOHAIBHBIX 14 MHokecTBO, Onepauuu Haj HcnoJsb30BaTh

U JEUCTBUTENBHBIX YUCET.
PanmonanbHble ypaBHEHUS
U HEPaBEHCTBA

MHOeCTBamu. [narpammel Ditnepa—
Benna.

Pannonansabie yucia. OOBIKHOBEHHBIE U
JECATUYHbBIE POOU, MPOIEHTHI,
OeCKOHEUHbIE IEPUOINYECKUE TPOOH.
Apudmernueckue onepanuu C
palMOHAaIbHBIMU YUCIIAMU,
npeoOpa30BaHUs YUCIOBBIX BRIPAXKEHUH.
[Tpumenenue apoOeit 1 MPOIEHTOB IS
pELICHUS MPUKIAJHBIX 33/1a4 U3
Pa3IMYHBIX OTPACIICH 3HAHUW U pEATbHOU
KU3HU.

JlecTBUTENIBHBIC YHCIIA.

PanmonanbHbie M UppallMOHAIBHBIE
yuciia. ApupMeTuyeckue onepamum ¢
JNEUCTBUTENBHBIMU YUCIIAMMU.
[TpubnuxEHHbIC BRIYUCICHUS, MPaBUIIa
OKpYTJICHUS, MPUKUJKA U OLICHKA
pe3yabTara BhIUYMUCICHUM.

ToxzaecTBa U TOXKIECTBEHHbBIE
npeobpazoBaHusi. Y paBHEHUE, KOPEHb
ypaBHeHus. HepaBeHCTBO, penieHue

TEOPETUKOMHOKECTBEHHBIN
anmapar Jyisl ONMCaHus X0/1a
peleHrs MaTeMaTUYECKUX 3a/1ay, a
TaK)X€ pEAJIbHBIX MPOILIECCOB U
SBJICHUHN, TIPU PELICHUU 3a]1a4 U3
JIpYyTrUX y4eOHBIX MPEIMETOB.
OnepupoBarb NOHATHSIMM:
palloOHaIbHOE YUCIIO,
JNIEUCTBUTEIILHOE YHCIIO,
OOBIKHOBEHHAsI Ip00b, JECATUUHAS
Ipo0b, NPOLEHTHL. BBINMOJIHATH
apudMeTHIECKUE OTepaluu ¢
paloOHaTbHBIMU U
JEeHCTBUTENBHBIMU YUCIIAMU;
npuOIMKEHHBIE BBIYUCIICHHUS,
UCIIONIb3Y4 MPaBUiia OKPYTJIEHUS.
Jes1aTh NPUKHUIKY U OLEHKY
pe3yiibTaTa BhIUUCICHHI.
OnepupoBarb NOHATHSIMM:
TOKJIECTBO, YPABHEHHUE,
HEPaBEHCTBO;

1IEJI0€ U PAIMOHAJIBHOE YPABHEHHE,




HepaBEeHCTBA. MeTo ] MHTEPBAJIOB.
Pemienue nensix U ApoOHOpAIIMOHATBHBIX
YpaBHECHHM ¥ HEPABEHCTB

HEPABEHCTBO.

BeinotHATH npeodpasoBaHus
LEBIX 17} palMOHAJIbHBIX
BhIpaXeHUM. Pemiare OCHOBHBIE
TUINBl  LEIbIX  MPPALMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.
IIpuMeHATL pallOHAIIBHBIE
YPAaBHEHMs U HEPABEHCTBA IS
peleHns MaTEMaTUYECKUX 3a1a4 U
3a7a4 U3 pa3IuyHbIX 00JacTei
HAYKU U PEAIbHOM KU3HU

@OyHKIMYU U rpaduKH.
Crenens ¢ 1uenbIM
noKasareyemM

@OyHKIUSA, CrMOCOObI 3amaHus (PYHKIUH.
B3zaumuo oOpatubeie ¢yskmuu. ['padux
byHKIUN.

OO6nacTh onpeesieHHs] 1 MHOKECTBO
3HaueHud pynkuu. Hynu pyHkuuu.
[IpoMexyTKH 3HAKOMIOCTOSHCTBA.

YéErHble U HEUETHBIE (DYHKIIMH.

CreneHb ¢  LEIbIM  IOKa3aTeeM.
CranpapTHas dopma 3aInucu
JAEUCTBUTEIBHOIO YHCIIA.

Hcnonb3oBanue noaxoasien Gopmsl
3aIliCU ACUCTBUTEIBHBIX YUCEN IS
pelleHus: MPaKTUYECKUX 3aa4d U
MIPE/ICTABIICHUS IaHHBIX.

CreneHHast yHKIHS C HATYpPaJIbHBIM H
LeTbIM NTOKa3aTeneM. E€ cBolicTBa u

rpadux

OnepupoBaTb NOHATHAMM:
(GyHKUHMA, CIOCOOBI 3aJaHUs
(GyHKUMU, B3aUMHO 0OpaTHbIE
GbyHKUMH, 00JACTh ONPEEICHUS U
MHO>KECTBO 3HaU€HUN (PYHKIINH,
rpaduk GyHKIUH; YETHOCTh U
HEYETHOCTh (DYHKIINH, HYJIH
GyHKIIMU, TPOMEKYTKH
3HAKOIOCTOSHCTBA.
BbInoaHATH npeodpa3oBaHus
CTENEHEH C IEeJIbIM IOKa3aTeJeM.
Ucnonb3oBaTh CTaHIAPTHYIO
dbopMy 3amucu JAEUCTBUTEIBHOTO
yucia. DopmyJMpoBaTh
U WJIIOCTPUPOBATH rpaduyecKu
CBOMCTBa CTENEHHOW (QYHKIUU.
Bbipaxartsb bopmynamu
3aBUCUMOCTH MEX]1y BEIMYMHAMH.




Hcnoan3oBath nudposbie
pecypchl )i IOCTPOCHUS
rpadukoB QYHKIMH U U3YUYEHUS UX
CBOMCTB

Apudmernueckuii KOpeHb
n—OW CTEIICHHU.
HppaunonanbHbie
YPaBHEHHUS U HEPABEHCTBA

18

ApudmMeTnueckuii KOpeHb HaTypabHON
creneHu. JlelicTBus ¢ apudMeTHIeCKUMU
KOPHSIMU 7—OU CTETIEHH.

Pemenve nppanmoHanbHbIX ypaBHEHUN U
HEPABEHCTB.

CBoticTBa 1 TpaduK KOPHS 1-0f CTETICHU

DopMyJHPOBATDH, 3aNINCHIBATH B
CUMBOJIMYecKO# ¢popme u
WLIIOCTPUPOBATH NPUMEPaAMHU
CBOMCTBA KOPHS #-OM CTETICHM.
BbInoHATH npeoOpa3oBaHuUs
UppanuoHaIbHbIX BBIpaKEHUH.
Pematn OCHOBHBIE THUIIBI
UppalMoOHAIbHBIX  YpaBHEHUH U
HEpPABEHCTB.

IIpumenaTs I penieHust
Pa3JINYHBIX 3a1a4
UppallUOHAIbHBIE  ypaBHEHUSA W
HEpPABEHCTRBA.

CTtpoutb, ynTaTh rpaduK KOPHS 7-
OH CTEIICHMU.

HUcnoas3oBatsh uudpoBbIie
pecypchbl I NOCTPOCHUS
rpadukoB QyHKINN U U3y4EHUS UX
CBOICTB

[loBTOpeHue, o006o0OIICHME,
cucTeMaTH3alus 3HaHUHN

OcCHOBHBIE MOHATUSL Kypca anreopbl U
Hayaj MaTeMaTU4EeCKOI0 aHAJIN3a

10 xnacca, o000meHNE U
CHCTEMATH3AIIUS 3HAHHUI

IIpuMeHATH OCHOBHBIC ITOHATHUS
Kypca anreOpbl 1 Haval
MaTeMaTHUYECKOTO aHau3a JJis
pEIIeHNUs 3aa4 U3 PeaIbHOM
KU3HH U JPYTUX IMTKOJIBHBIX




JUCTUITIINH

OO011ee KOJMYECTBO YACOB 34
10 MporpaMmMme
11 xnace
HaumenoBanue pasgena | KoaudectBo OcHOBHOE coJIepKaHNe OcHOBHBIE BUBI AEATENBHOCTU
(Tembl) Kypca 4acoB 00y4Jaronmxcs
Apudpmernueckuil KOpeHb 6 ApudmeTrueckuil KOpeHb ®opMyIHPOBATD,

Nn—OW CTETICHH.
WppaunonanbHbie

YPaBHEHHUS U HEPABEHCTBA

HAaTypaJbHOU CTeNeHU. JIelCTBUSA C
apuPMETUIECKUMU KOPHSIMU n—OH
CTEIICHH.

Pemienne wuppanvoHaabHBIX YpAaBHEHUU
Y HEPABEHCTB.

CBolicTBa 1 rpauK KOpPHS n-0d CTEIIEHU

3allUChIBATh B
CHMBOJINYECKOH (popme u
WIJIIOCTPUPOBATH

NpUMepaMH CBOWCTBA KOPHS
n-OU CTEIICHHU.

BoinoaHATh

npeoOpazoBaHus
UppALMOHAIBHBIX

BBIPAKCHU . Pemarp
OCHOBHBIE THIIBI
UPpALMOHATBHBIX

YPaBHEHUU U HEPABEHCTB.
IlpuMeHsaTL Js  pelieHus
Pa3IHYHBIX 3apay4
VPPALMOHAIBHBIE YPABHEHHUSI U




HEPABEHCTBA.
CTpouTh, YNTATH TPadUK KOPHS
n-0U CTEIECHMU.

HUcnoab3oBath Hu@ppoBbIe
pecypchbl JJIs IOCTPOCHUS
rpauKkoB GyHKIIUN U U3YUEHUS
UX CBOWCTB

®opMmyIibl TPUTOHOMETPUHU. 22 CuHycC, KOCUHYC Y TAHT€HC YHCIIOBOTO OnepupoBarb  NOHATHAMM:
Tpuronomerpuyeckue apryMeHra. APKCHHYC, apKKOCHHYC CHUHYC, KOCUHYC U TaHICHC
ypaBHeHHUs ApPKTAHI€HC YMCIOBOTO apryMEHTA. NPOM3BOILHOTO YIJIA.
Tpuronomerpuyeckas OKpy>KHOCTb,
Hcnoab3oBath 3aUCh
OIpEIEIIEHNE TPUTOHOMETPUIECKHUX
. IIPOU3BOJIBHOTO YIJIa Yepes
(YHKIMN YUCIIOBOTO apryMEHTa.
oOpaTHbIe TPUTOHOMETPUUECKHE
OCHOBHBIE TPUTOHOMETPUUECKUE
¢yHkuuy. BeimoaHaTb
dbopmyibl. [IpeobpazoBanue
. npeodpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKECHUM.
TPUTOHOMETPHUUECKUX
Pemenne TpuroHoMeTpuYECKUX .
. BbIpakeHui. Pemiatb OCHOBHBIE
YPaBHEHHUI
TUIBI TPUTOHOMETPUYECKUX
YpPaBHECHUM
IlocnenoBarenpHOCTH 5 ITocienoBaTeIbHOCTH, CITOCOOBI OnepupoBaTb NOHATHSIMH:
3a1aHUA [TOCIEA0BATEILHOCTEN. IIOCJIEI0OBATENBHOCTb,

Y IIPOTpeCCUn

MOHOTOHHBIE ITOCIEN0BATEILHOCTH.
Apudmernueckas U reoMeTpudecKas
nporpeccuu. beckoneuno yobIBatoas
reoMerpudeckas nporpeccuss. Cymma
0eCKOHEYHO yObIBaromIei
F€OMETPUUECKON MPOTPECCHUH.

apudmeTndecKas u
reoMeTpUYECcKasi IPOTPECCUH;
O0eCKOHEYHO yObIBaroIIast
reoMeTpUYECcKasi Iporpeccus,
CyMMa OECKOHEUHO yOBIBaIOIIEH




PopMmyJia CI0KHBIX ITPOLEHTOB.
Hcnonp3oBaHue nporpeccuu Jis
pELIeHHs peajJbHbIX 3a/1a4
IIPUKIJIATHOTO XapaKkTepa

r€OMETPUYECKON MTPOTPECCHH.
3agaBaTh N0CIEA0BATEIBHOCTH
Pa3JIMYHBIMU CTIOCOOAMHU.
bopmyry
CJI0KHBIX TMPOUEHTOB /JIA

IIpumeHsaTs

peleHus 3a7a4 W3 PeajbHOU

MPaKTUKHU
(C uCIoap30BaHUEM
KaJIBKYJISITOPA).

Hcnoas3oBath CBOICTBA
MOCJIEAOBATEILHOCTEN u
IIporpeccun TS peleHus

pebHBIX  3a7ad  MPUKIAJTHOTO
Xapakrepa

Crenens ¢ pallMOHAIBHBIM
MOKA3aTEeJIEM.

[TokazarenbHass  QyHKIIHS.

[Toka3aTenbHble YpaBHEHUS
Y HEPaBEHCTBA

12

CreneHb ¢ pallMOHAIbHBIM

nokaszareieM. CBOMCTBA CTEIIECHH.

[IpeobpazoBaHuEe BHIPAKCHHUI,

COoACPpKaAMMUX pallMOHAJIIBHBIC CTCIICHHU.

[Toka3zaTenbHble ypaBHEHHS U
HEPABEHCTBA.

[TokazaTtenbHast pyHKIHS, €€ CBOWCTBA U

rpadux

DopMyJIMpPOBATD,
3allUCHIBATH B
CHUMBOJIHYECKOH popMme u
WIIIOCTPUPOBATH
NpUMepaMH CBOMCTBA
CTEIICHH.

IIpumeHsaTH CBOMiCTBA
CTETNICHU JIJIsl TpeoOpa3oBaHus
BbIpakeHn. PopMyIMpPOBATH
U WIJIIOCTPUPOBATH
rpa)u4ecKu CBOKCTBA




MOKa3aTeIbHON (DYHKIIMH.
PemiaTh OCHOBHBIE THIIBI
MOKa3aTeJIbHbIX YPaBHEHUHN U
HEPaBEHCTB.

HUcnoas3oBats uudposbie
pecypcehl ISl IOCTPOCHHUS
rpadukoB GyHKUMA U U3yUEHUs
UX CBOMCTB

Jlorapudmudeckas
byHKIHS.
Jlorapupmuueckue
ypaBHEHUS U HEPABEHCTBA

12

Jlorapudm uucna. JlecaTuaabie U
HaTypaJbHbIC JIOTapU(PMBI.
[IpeoOpazoBaHue BBIPAKCHHIM,
COJIepIKaluX JorapuMmabl.
JlorapudmMuueckue ypaBHEHUS U
HEPABEHCTBA.

Jlorapudmuueckast pyHkuus, e
CBOICTBA U TpaduK.

D®opMyIUPOBaATH, 3ANIUCHIBATH
B CMMBOJINYeCKOH (popMe 1
WLIIOCTPUPOBATH IPUMeEPaMu
CBOMCTBa Jiorapudma.
BoinoansaTh npeobpazoBaHus
BBIPAKEHUUN, COJICPKALINX
norapupMsl.

DopMyaMpoBaTh U
WLJIIOCTPUPOBATH rpapuieckn
CBOICTBa JorapupmMuueckoin
¢ynkun. Pemiath OCHOBHBIE
THUIIBI JTOTapUPMUIECKUX
YPaBHEHUU U HEPABEHCTB.
Hcnoab3oBats uudpoBbie
pecypchl I IOCTPOEHUS
rpaduKoB GYHKIHN 1 U3yYeHUS
UX CBOWCTB.

3HAKOMHUTBHCH ¢ HCTOPHEH




Pa3BUTHA MATCMATHUKH.

Tpuronomerpuyeckue
GyHKUIMU U UX TpaduKH.
Tpuronomerpuueckue
HEPaBEHCTBA

Tpuronomerpudeckue GyHKITMH, KX
CBOICTBA U TpaduKHu.

[IprMepbl TPUTOHOMETPHUYECKUX
HEPaBEHCTB

OnepupoBatb NOHATHEM
nepuoanyecKkas QyHKIuS.
CTpoutb, aHAIM3HPOBATD,
CPaBHUBATH IpapuKH
TPUTOHOMETPUUECKUX (QYHKIIUH.
®opmyMpoBaTh

U WTKCTPUPOBATH
rpaguyecku CBOWCTBA
TPUTOHOMETPUUECKUX
byHKIMA.

Pemares npocrenme
TPUTOHOMETPUUYECKHE
HepaBeHCTBa. Mcmouib30BaTh
rpaguKM ISl peIeHNs
TPUTOHOMETPUUYECKUX HEPABEHCTB.
HUcnoab3oBath Hu@ppoBbIe
pecypchl 1Ji IOCTPOEHUS
rpaduKoB GYHKIIUN U U3YUYEHUS
UX CBOWCTB

[ToBTOpeHue, o0000IICHME,
cUCTeMaTHu3anus 3HAaHUU

OcCHOBHBIE MOHATHUSL Kypca anreopsl U
HayaJl MaTEMaTUYECKOTO aHAJIN3a

11 xiacca, o0oOIIeHe u
CHUCTEMAaTH3alMs 3HAHUI

IIpuMeHSITHL OCHOBHBIC MTOHATHS
Kypca ajnreOpbl 1 Haval
MaTEMaTUYECKOTO aHaIN3a IS
pelIeHus 3a7a4 U3 peajbHo
KU3HU U JPYTUX IMKOJIBHBIX
JTUCHUTUIAH

OO0I111ee  KOJIMYECTBO YacoB
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10 MporpaMMme

12 KUIIACC
HanmenoBanwue pasnena  KonmyecTBo OcroBHOE conepranue OcHOBHbIE BUBI IEATEIIBHOCTH
(Templ) Kypca 4acoB 00yyarommxcs
[IpousBonHas. [IpumeHnenue 24 HenpepsiBabie hynkmu. Meron OnepupoBartsb NOHATUAMMU:

TPOU3BOTHOM

MHTEPBAJIOB JIJIs1 PEIICHUSI HEPABECHCTB.
[IpousBoaHas GyHKIHUU.
['eomeTpudeckuii u puznUecKuii
CMbICII pon3BOHOU. [Ipon3BonHbIe
DIIEMEHTAPHBIX (DYHKITHIA.
[IponsBoHas CyMMBbI, MPOU3BEACHNUS,
gacTHoro QyHKIui. [Ipumenenue
IIPOU3BOIHOM K MCCIIETOBAHUIO
GbyHKIMH HA MOHOTOHHOCTH U
3KCTpemMyMbl. Haxoxnenue
HauOOJIBIIETO U HAUMEHBIIIETO
3HauYeHUs (PYHKIIMU Ha OTpE3KeE.
[IppuMeHeHne Npon3BOAHON JJIst
HaXOXJCHHS HAWTYUYLIEro PEIIEHUS B
NPUKIIAHBIX 3aa4ax, s
ONPENEIICHHS] CKOPOCTH IIpoIecca,
3a1aHHOTO (hOopMYIIoi uiu rpaduKkomM

HenpepbiBHAs (QYHKUUSA; TPOU3BOAHAS
GyHKIINU.

Hcnoab30BaTh T€OMETPUUECKUN U
($u3nYeCKuil CMBICI IPOU3BOIHOM JIsI
pemenus 3a1a4. Haxoaurh
MPOU3BOIHBIE

AJIEMEHTAPHBIX (QYHKIHM, BBIYUCIATH
IPOU3BOJHBIE CYMMBbl, IPOU3BEICHUS,
YaCTHOTO (DYHKITHIA.

Hcnosb30BaTh MPOU3BOIHYIO TS
uccienoBanus PyHKIIMU Ha
MOHOTOHHOCTH M SKCTPEMYMBI,
NPUMEHSTH Pe3yJbTaThl
HCCJIeOBAHMSA K TIOCTPOCHUIO
rpa¢ukoB. [IpUMeHATH TPOU3BOTHYIO
JUTSI HAXOKICHUSI HAVUTYYIIIEeTO PEIICHUS
B MIPUKJIAIHBIX, B TOM YHCJIE COIUATIBLHO-
HYKOHOMHYECKHUX, 3a/1a4ax.
3HAKOMUTBHCS € UCTOPHEH pa3BUTHUS




MAaTCMaTHYCCKOI'O aHaJIn3a

HuTerpan u ero npuMeHeHus 9 [TepBooOpa3znas. Tabiuia Omnepuposartb MOHATUSAMU:
epBOOOpa3HBIX. nepBooOpa3Has, wuHTerpai. Haxogutb
WuTerpait, reoMeTpUISCKUH 1 nepBooOpa3HbIe 3JIEMEHTAPHBIX
(bU3UYECKUIN CMBICIT MHTETpaJa. (GyHKUMH; BBIMMCIAATH MHTErpayl o
Beruncienne uarerpana no popmyte | Popmyae Heiorona—JleiOnuma.
Hrerorona—Jlenonuiia 3HAKOMHTBCH € HCTOPHMEHd pa3BUTHS

MaTEMaTU4YEeCKOro aHAJIN3a
CucTteMbl ypaBHEHUN 12 Cuctembl IMHEHBIX YPaBHEHUIA. OnepupoBarb NOHATUSIMHU: CHCTEMA

Pemenne npukinagseix 3a1a4 C
IIOMOILIBIO CUCTEMBI JINHEWUHBIX
YPaBHEHHM.

CucreMbl M COBOKYITHOCTH LENbIX,
palUOHANIbHBIX, UPPALIMOHAIIBHBIX,
MOKA3aTeNbHbIX, JOTapU(PMUYECKUX
YPaBHEHUU U HEPABEHCTB.
Hcnons3oBanue rpadukoB GyHKIUH
JUISl PELLIEHUS] YPABHEHUN U CUCTEM.
[IpruMmeHeHne ypaBHEHUN, CUCTEM U
HEPABEHCTB K PEILICHUIO
MaTeMaTHYEeCKUX 3a/1a4 U 3a7a4 U3
pa3IMYHBIX O0NacTel HAYKH U
pEabHOM KU3HU

JIMHEVHBIX YPAaBHEHUU U €€ pEIICHUE.
HUcnoab3oBaTe CUCTEMY JIMHEWHBIX
YPaBHEHMU JJIs1 PELICHUS TPAKTUYECKUX
3a/1a4.

HaxoauTth peumieHusi npoCTEUIINX
CUCTEM U COBOKYITHOCTEMN
pallOHAJIbHBIX YPABHEHUN U
HEPABEHCTB.

HUcnoab3oBath rpaduku GyHKIMN 7151
peleHns ypaBHEHUM.

MoaeaupoBath peajabHbIE CUTYallud Ha
A3BIKE anreopsl, COCTaBIIAATh
BBIPAXXCHUs, YPAaBHEHMs, HEPABEHCTBA U
CUCTEMBI [0  YCJOBHIO  3aJa4H,
HCCJIe0BATh MOCTPOCHHBbIE MOAEIH C
MCII0JIb30BAHUEM aIrmapara ajareopsl




HarypanbHbie u 1esnble yucia

Harypanbnble w uenble 4yucina B
3aJlayax U3  PEAIbHOW  KU3HH.
[Ipu3HaKku JeIMMOCTH LEJIBIX YACEN

OnepupoBatb NOHATUSIMH:
HATYypaJbHOE YHCIIO0, LIETI0€ YUCIIO.
Hcnoab3oBaTh Npu3HaKU JEIUMOCTH
LETbIX YUCEN, pa3JI0KEHUE Yicia Ha
MPOCTHIC MHOKUTEIIU JIJISl PEIICHUS
3as1a4y

[ToBTOpeHue, o6o0IIEeHNE,
CHCTEMATH3AaLUs 3HAHHUI

17

OcHOBHBIE MOHATUS Kypca anreopsl u
HayaJl MaTeMaTUYECKOI0 aHaju3a,
000011IeHHEe U CUCTEeMaTU3allus 3HaHUN

Pemate npuKJIagHbIC 3212490 U3
pa3IMuHBIX o0nacTell HayKHu U
pEabHOM KU3HU C MOMOILBIO
OCHOBHBIX TIOHATUH Kypca anredpsl u
Hayaja MaTeMaTHYECKOTO aHAJIN3A.
Bb10upaTh onTUManbHBIE CIIOCOOBI
BBIYUCIICHUN.

Hcnouab30BaTh IS pelieHus 3a1a4
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI
ypaBHEHUH, CBOWCTBA (DYHKIIUHN U
rpadukoB

OO011ee KOJIUYECTBO 4YaCOB I10

nporpamme

68




PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA «I'EOMETPUS»

HOACHUTEJBHAA 3AIINCKA

Baxxnocte yueOHOro Kypca TEOMETpUM Ha YPOBHE CpPEIHEro oOIIero
oOpa3oBaHHs OOYCJIOBJICHA TPAKTHYECKOM 3HAYUMOCTBIO METAlpPEeIMETHBIX U
PEIMETHBIX PE3yJIbTATOB OOYUYeHUsS TEeOMETPHHM B HAMPaBICHUU JUYHOCTHOTO
pa3BuTHs oOywaromuxcsi, (GopmupoBaHus (QYHKIIMOHAIBHOH MaTeMaTHYECKOM
IPaMOTHOCTH, M3yYEHUs APYTUX y4EeOHBIX TUCHUIUIMH. Pa3zBuTHe y oOyuarommuxcs
NPABUIBHBIX TIPEJCTABICHUNA O CYIIHOCTH W TIPOUCXOXKJICHUU TEOMETPUUYCCKUX
aOCTpaKIMii, COOTHONIICHWH pPEAbHOTO W HWJICATBHOTO, XapaKTepe OTpPaKCHUS
MAaTeMaTHYECKOW HAYKOW SBJIEHHUM U MPOLIECCOB PEATIBHOTO MHPA, MECTE T€OMETPHUU
B CUCTEME HayK U POJIM MAaTEMaTUYECKOTO MOJICTMPOBAHUS B HAYYHOM MO3HAHUU U B
IPAKTUKE CIIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHUPOBO33PEHUS O0YUYaOIIUXCH,
a TaKXKe KauyeCTB MBINUICHUS, HEOOXOAMMBIX I aJanTallid B COBPEMEHHOM
oOriecTBe.

['eomeTrpusi siBIsieTCS OAHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero o0Opa3oBaHusi, TaKk Kak 0OECIeurMBaeT BO3MOXKHOCTh M3YUYCHHS Kak
JUCITUTUIMH €CTECTBCHHO-HAYYHOW HAIIPaBJICHHOCTH, TaK U TYMaHUTapHOM.

Jlornyeckoe MbIIUICHHE, (HOPMUPYEMOE TpU HU3YYCHUH OOYYarOIIUMHUCS
MOHATHUHHBIX OCHOB T€OMETPHH M MIOCTPOCHUH IIETIOYKN JIOTUICCKUX YTBEPKICHUN B
XOJIe PEIICHHS TEOMETPUICCKUX 3a]1a4, YMEHHUE BBIJIBUTATh M OMPOBEPTaTh TUITOTE3bI
HEMOCPEJICTBEHHO HCIIOJIB3YIOTCS TPH  PEIICHUH 3a7a4 eCTeCTBEHHO-HAYyYHOTO
IIUKJIa, B YaCTHOCTH M3 Kypca (pU3HKH.

YMeHHe OpPUEHTHPOBATHCS B IMPOCTPAHCTBE HMIPAacT CYIIECTBEHHYIO POJIb BO
BCeX OOJacTAX MACSATCIBHOCTH dYenoBeka. OpHeHTaIusl dYelioBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOUMOE yCIIOBUE €T0 COIMAIBHOTO OBITHSA, (JOpMa OTpaKCHUS
OKPY>KaIoIIero MHUpa, yCIOBUE YCIEIIHOTO MO3HAHUS U aKTUBHOTO MPeoOpa3oBaHUs
neicTBuTenbHOCTH. OnepUpoOBaHUE MPOCTPAHCTBEHHBIMU 00pa3amMu 0OBEIUHSCT
pasHble BUIBI Y4EOHOW W TPYMOBOH JCATCIBHOCTH, SBISCTCS OJHUM U3
npodeccoHanbHO BAXHBIX KaueCTB, MOATOMY aKTyaldbHa 3amada OpMHUPOBAHUSA Yy
0o0y4Yaronuxcst MPOCTPAHCTBEHHOTO MBIIUICHUS! KaK Pa3sHOBUAHOCTH OOpa3HOTO
MBIIIJICHUST — CYIIECTBEHHOTO KOMIIOHCHTa B TIIOATOTOBKE K IPAKTUYCCKOMN
JESATEITHPHOCTH 110 MHOTUM HAIPABIICHUSIM.

[{exs ocBoeHMS MporpaMMbl yaeOHOTO Kypcea «['eomeTpus» Ha 6a30BOM ypOBHE
oOydeHus — o01e00pa3oBaTeTbHOE W OOIICKYJIBTYPHOE Pa3BUTHE OOYUAIOIIUXCS
yepe3  o0ecrieyeHWe  BO3MOXKHOCTH  MPUOOpPETEHHWs U HKCIOJIb30BaHUSA
CHUCTEMATHYCCKUX TEOMETPUYCCKUX 3HAHWUN W JACHUCTBUH, CHICITUPUIHBIX TCOMETPHH,
BO3MOXHOCTH YCTEIIHOTO TPOJOJDKEHUS O0pa3oBaHUs 1O CHEIUATBHOCTSIM, HE
CBSI3aHHBIM C MPUKIIATHBIM HUCTIOJIB30BAHUEM T'€OMETPHH.



[IpuopuTeTHBIMU 3aa4aMU OCBOEHHUs ydeOHOro kypca «['eomerpum» Ha 6a3oBOM
ypoBHe B 10—12 xiaccax sBisitoTcs:

(bopMHpOBaHUE MTPEACTABICHUS O TEOMETPUU KaK 4aCTU MUPOBOU KYJIbTYpbI U
OCO3HaHME €€ B3aMMOCBS3U C OKPYXAIOIUM MUPOM; (POPMUPOBAHUE MPEACTABICHUS

O MHOTOTPAHHHUKAX M TeJIaX BPAILEHUs KaK
0 BaXHEWIIMX MAaTEMATHYECKHX MOJENSAX, IMO3BOJSIOIIMX OINUCHIBATH U H3Yy4yaTh
pa3HbIe SIBICHUS OKpY’Kalollero Mupa; (OpMUpPOBaHHE YMEHHs paclio3HaBaTh Ha
yepTexkax, MOJAENAX U B pealbHOM MHpPE MHOTOTPAHHUKM U Tejla BpallCHMUS;
OBJIAJICHHE METOJIaMUd pEelIeHUs1 3a7ad Ha IOCTPOEHUS Ha HM300paX)EeHUsAX
IPOCTPAHCTBEHHBIX PUTYD;

(GopMupOBaHHE YMEHHUS  ONEPUPOBATh OCHOBHBIMM  IOHATUSMHU 0
MHOTOTpaHHHUKaX M TelaxX BpAllEHHWS M UX OCHOBHBIMHU CBOMCTBaMH; OBJIAQJCHUE
QITOPUTMAMH PEIICHUS] OCHOBHBIX THIOB 3a/1a4, (OPMUPOBAHUE YMEHUS IPOBOIUTH
HECJIOKHBIE JTOKA3aTEJIbHBIE PACCYXJIECHHUS B XOJI€ PELICHUS CTEPEOMETPUYECKUX
3aJa4 M 3a37a4 C IPAKTUYECKUM COJEpPKAHUEM; Pa3BUTUE HHTEIUIEKTYalbHBIX U
TBOPUECKMX  CHOCOOHOCTEM  OOydaromuxcsi, IMO3HABaTEIbHOM  AKTHUBHOCTH,
UCCIIEJIOBATEILCKAX ~ YMEHUHM,  KPUTUYHOCTH  MBIIUICHUS;  (OPMHUpPOBAHUE
(YHKIIMOHATBHON TI'PaMOTHOCTH, PEJIEBAHTHOW TIE€OMETPHM: YMEHHE paclo3HaBaTh
IPOSIBJICHUS] TEOMETPUUYECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEW B PEAJIbHBIX
KU3HEHHBIX CUTYAIUsIX U MPH M3YYEHUH IPYTUX YIeOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEH M 3aKOHOMEpHOCTeW, (HOpMyIHpOBaTh MX Ha S3BIKE T€OMETPUU U
co37aBaTh TIEOMETPHUYECKHE MOJENIH, IPUMEHATh OCBOCHHBIM TI'€OMETPUYECKUI
anmapaTr JUIsl pelleHUs NPaKTUKOOPUEHTUPOBAHHBIX 3ajad, MHTEPIPETUPOBATH U
OLICHUBATh MOJYYEHHbIE PE3YJIbTATHI.

OTIUYUTENT HOM  OCOOCHHOCTBIO MPOrpaMMbl [0 TE€OMETPUHU  SIBISIETCA
BKJIFOUEHHE B KypC CTEPEOMETPUM B Hayaje €ro M3y4yeHus 3ajad, PellacMbIX Ha
YPOBHE HWHTYUTUBHOIO IIO3HAHMS, WU ONPEACIEHHBIM OOpa3oM OpraHM30BaHHAs
paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U MTPOCTPAHCTBEHHOTO
MBILIJIEHUS, CTUMYJUPYET NPOTEKAHUE WHTYUTUBHBIX IPOLIECCOB, MOTHBUPYET K
JAJIbHENIIEMY U3YUYEHUIO ITPEAMETA.

[Tpennourenne oTAAETCS HATNSIIHO-KOHCTPYKTHMBHOMY METOJY OOYYeHHs, TO
€CTb TEOPETUYECKME 3HAaHUS HMEIT B CBOEH OCHOBE YYBCTBEHHOCTb
IpeIMETHONPAKTUYECKON NEeSATENbHOCTH. Pa3Butune IPOCTPAHCTBEHHBIX
NOPEICTABICHUN Yy OOydaromuxcs B Kypce CTEpEOMETPUU INPOBOJIUTCS 3a CUET
pelleHus 3aja4 Ha CO3/IaHue MPOCTPAHCTBEHHBIX 00OPA30B U 33]1a4 Ha ONIEpUPOBAHUE
npoCTpaHCTBEHHbIMU oOpa3zamu. CoznaHue oOpa3a NHpPOBOJUTCS C ONOpPOM  Ha
HarJIsAHOCTh, @ ONEpUpPOBaHUE 00Pa30M — B YCIOBHUSX OTBJICUCHMS OT HATJISAHOCTH,
MBICICHHOIO ~ HM3MEHEHUs €ro  HMCXOJHOIO  COJEp KaHHS. OCHOBHBIMU
coliepKaTellbHbIMU JIMHUSIMU ydeOHoro kypca «l'eomerpus» B 10-12 kmaccax



ABISIIOTCS: «MHOrorpanHukm», «lIpsiMple M MJIOCKOCTH B MpocTpaHCTBey», «Tena
BpalieHus», « BeKTOpbl U KOOPAUHATHI B TPOCTPAHCTBEY.

@opMHUpOBaHME  JIOTMYECKUX  YMEHMH  paclpenensercs He  TOJIbKO MO
coJiep KaTeNIbHBIM JIMHUSAM, HO M TI0 TOJaM OOy4YeHHUs Ha YPOBHE CPEIHEr0 OOIIero
o0pa3oBaHUs.

Conmepxanue 00pa30BaHUS, COOTBETCTBYIOLIEE NPEIMETHBIM pe3yJbTaTam
OCBOCHHSI TPOrPaMMBbl MO TEOMETPUM, PACIPEACNEHHBIM IO ToJaM OO0y4YeHUs,
CTPYKTYPUPOBAHO TaKUM 00pa30M, 4TOOBI OBJAJCHUE TEOMETPUUECKUMH TTOHITHSIMU
Y HaBBIKAMU OCYUIECTBIISUIOCH MOCIIEIOBATENBHO U MOCTYNATENbHO, C COOMIOACHUEM
MPUHIIMIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAIUCH B OOIIYIO0 CUCTEMY
T€OMETPUYECKUX MPEJCTaBICHUIN 00yUYalomUXCsl, paciupsis u yriayossis e€, oOpasys
IIPOYHBIE MHOYKECTBEHHBIE CBS3U.

OOmiee YUCIO YacoB, PEKOMEHJOBAHHBIX JJISI M3Yy4YeHUsS Y4eOHOro Kypca
«I"eometpusi» — 102 vaca: B 10 kiacce — 34 ygaca (1 yac B Henento), B 11 knacce — 34
yaca (1 gac B Henemno), B 12 kiacce — 34 yaca (1 gac B Heziento).

COLEPKAHUE OBYUEHUSA
10 KITACC
IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TIOHATHUA cTepeoMeTpun. Touka, npsamasi, IIOCKOCTh, MPOCTPAHCTRO.
[TonsiTne 06 aKCMOMATUYECKOM MOCTPOEHUHU CTEPEOMETPUHU: aKCUOMBI CTEPEOMETPUU
U CJICACTBUSA U3 HUX.

B3anmHoe pacnonokeHue MNOpsMbIX B IPOCTPAHCTBE: IEpeceKaroluecs,
napajuieJibHble W CKpellIMBaroIuecs mpsMble. [lapamienbHOCTh MNPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: MapajUieibHbIE TIPSMbIE B MPOCTPAHCTBE,
NapalieIbHOCTh TPEX MPSAMBIX, MAPATIICTBHOCTh MNPSIMOM U TIJIOCKOCTU. YTJBI C
COHAINPaBJIECHHBIMU CTOPOHAMH, YIroJl MEXKIy MpSMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: NapajlielbHbIE MJIOCKOCTH, CBOMCTBA MAPAIIIEIbHBIX
miockocted. Ilpocreiiliue MpoCTpaHCTBEHHbIE (PUTYPHI HA IUIOCKOCTH: TETpa’p,
KyO, mapasuiesenuIe]], HI0CTpPOCHUE CEUYECHUN.

[leprieHIUKYJISIPHOCTh TIPSIMON U TUIOCKOCTH: TIEPIEHIUKYJISIPHBIC MPSIMbIE B
MPOCTPAHCTBE, MPSIMbIC TTapalIeIbHbIC U MEPICHIUKYJISIPHBIC K TJIOCKOCTH, TPU3HAK
MEPIEHANKYJIIPHOCTH MPSIMOU U IUIOCKOCTH, TEOPEMA O MPSAMOU MEPIIEHANKYIISIPHON
MJIOCKOCTH.

11 KJIACC
Yribl B IPOCTPAHCTBE

VYTrabl B IPOCTPAHCTBE: YIoJ MEXAY MPSAMOMN U INIOCKOCTBIO, IByTPAHHBIN YTOJI,
JIMHEVHBIN yTOJl ABYTPAaHHOrO yria. [lepneHIuKynsp U HaKJIOHHBIE: PACCTOSIHUE OT
TOYKHU JI0 IIOCKOCTH, PACCTOSIHUE OT MPSIMOM /10 TIJIOCKOCTH, MPOEKIUS (PUTypsl Ha
IJIOCKOCTh. [lepneHauKyIspHOCTh IIOCKOCTEM: MPU3HAK NEPIEHIUKYISPHOCTH ABYX
IJI0CKOCTEN. TeopeMa o TpEX MEePHEeHIUKYISpax.



MHororpaHHuKH

[IoHsATHE MHOTOTpaHHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHMKA, BBIMYKJIbIE U
HEBBINTYKJIBIE MHOTIOTPaHHUKHM, pa3BEPTKa MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma, rpaHd U OCHOBaHUS NPHU3MBbI, IpsiMasi U HAKJIOHHAs MPU3MbI, OOKOBas W
IIOJIHAs. TOBEPXHOCTh Npu3Mbl. [lapamenenunesn, npsMOyroibHbIN HapaylIeIenIe T
u ero cporctBa. [lupamuaa: n-yronbpHas nupaMu/ia, TpaHU U OCHOBAHHE MHUPAMUbL,
OOKOBasi M MOJIHAsl MOBEPXHOCTh MUPaMUbl, MpaBUIbHAS U yCEUEHHAs MUPaAMUJA.
OJeMEHTBl MpU3Mbl W TIHUpaMuiabl. lIpaBuUibHBIE MHOTOTPaHHUKH: TIOHATHE
NpaBWJIBHOIO MHOTOTPAaHHMKA, IMpaBWIIbHAs NpU3Ma M MpaBWIbHAs NUpPaMUJA,
npaBWIbHAs TPEyrojbHas MUpamMuia U MpaBUIbHBIN TeTpasap, KyO. [IpencraBnenue
O MPABUJIBHBIX MHOTOTPaHHUKAX: OKTa’ap, HOJAeKadAp U ukocasap. CedeHus Mpu3Msl
Y TUPAMUJIBI.

CummeTpuss B TPOCTPAHCTBE: CHMMETPHUS OTHOCUTENBHO TOYKH, IPSMOU,
IUIOCKOCTU. DJIEMEHTBl CUMMETPUU B MHUPAMMJIAX, NapaJIeNICUIe1ax, TPABUIbHBIX
MHOI'OTPaHHUKAX.

Boluncnenue 31€MeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans
OOKOBOW TOBEPXHOCTH U TIOJHOM TOBEPXHOCTH TMPSMON TPU3MBI, ILJIOMIATH
OCHOBaHM, TeopemMa 0 OOKOBOI MOBEPXHOCTH MPsMON mpu3Mebl. [Lnomans 00koBoM
NOBEPXHOCTH M TIOBEPXHOCTH IMPABWIBHOW IHUpPAaMHUIBI, TEOpEMa O IUIOLIAIN
yceu€HHOM nupamubl. [Tonstue 06 00béMe. OObEM NUPaMUIbI, IPU3MBI.

[Tono6Hble Tena B mnpocTpaHcTBe. COOTHOIICHHMS MEXIy IUIOMIAASIMHU
HNOBEpPXHOCTEH, 00bEMaMU MOTOOHBIX TEIL.

12 KITACC

Tena Bpamenust

[{unuHapuyeckass MOBEPXHOCTh, 00pa3yrole MUIUHIPUIECKON MOBEPXHOCTH,
OCh MUJIUMHAPUYECKON TOBEPXHOCTH. L{mmuHap: ocHOBaHUS M OOKOBasi MOBEPXHOCTD,
oOpasyrolas u 0Ch, IJI0IIAIb OOKOBOM M MOJHON MTOBEPXHOCTH.

Konnyeckas moBepXHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOCTU. KOHYC: OCHOBaHWE M BEpIIMHA, 00pa3ytoias u
OCh, IUIONIaJh OOKOBOM U MOJIHOW MOBEPXHOCTH. Y CEUEHHBIM KOHYC: 00pa3yloiue u
BBICOTA, OCHOBaHMS M OOKOBAsi TOBEPXHOCTb.

Chepa w map: meHTp, paamyc, AUAMETp, IUIOMIAAb IMOBEPXHOCTH CHEpHI.
B3aumHoe pacnonoxenue chepsl M IUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe,
JI011a1b CEephl.

N3o00paxeHue Tel BpallleHHus Ha TUI0CKOCTH. Pa3BEépTKa WIMHAPA U KOHYCA.

KoMOuHaiuy ten BpameHuss 1 MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMMCAHHBINA
okoJio cdepsl, chepa, BIUCaHHAS B MHOTOTPAHHUK, WM TEJIO BPAIICHUS.



[Tonsatue 06 o6bEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Teil. Teopema 00 00BEME
OpsIMOYTOJIBHOTO MapajuleienuIena u cieacTsus u3 He€. O0bEM MIMHIPA, KOHYCA.
O0bEM mapa u wiomanb cQepel.

[Tomo6ubie Tena B mpocTpancTBe. COOTHONMICHHS MEXKIY —IUIOMIAISMHU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJL.

Ceuennst nuivHapa (MapajuieibHO U MEPIEHANKYISIPHO OCH), CEYEHUsI KOHYycCa
(mapasuieTbHOE OCHOBAHUIO M MIPOXOJISIIEE Yepe3 BEPITNHY ), CEUCHHUS II1apa.
BekTOpbl U KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH M B NpocTpaHCcTBe. CIIOKEHHE M BBIYMTAHUE BEKTOPOB.
YMHOKEHHME BEKTOpa Ha 4MCIO. PasimoxeHue BeKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopam. IIpaBwiio napainenenunena. Pemenue 3a1ay, CBA3aHHBIX C IPUMEHEHUEM
IpaBWI JEWCTBUM C Bekropamu. lIpsmoyronpHas cucremMa KOOpAMHAT B
npoctpancTBe. Koopamuatel Bektopa. [Ipocreiimue 3agaun B KOOpAMHATax. YToJl
Mexay BekTopamu. CKalsipHOE MPOU3BEIEHNE BEKTOPOB. BhIUKCIEHNE YIIIOB MEXIY
OPAMBIMA M IUIOCKOCTSAMU. KOOpAMHATHO-BEKTOPHBIM METOX IIpU PELICHUU
r€OMETPUYECKUX 3a/a4.

HPEIMETHBIE PE3YJIBTATHI

K konny oOyuenus B 10 kiacce oOydarolmuiicss MOITYYUT CJEAYIOLIUE
IIPEAMETHBIE PE3YIIbTATHI:

OIIEpPUPOBATH MOHATUAMM: TOUKA, IIPSIMAst, INIOCKOCTb;

IPUMEHSTh AKCHOMBI CTEPEOMETPUHU U CIEJACTBHS U3 HUX IPU PEUIEHUN

FEOMETPUYECKUX  3aJay;  ONEpUpPOBATh  MNOHATHUAMHU:  MAPAUIEIBHOCTH U

NEPIEHINKYJIAPHOCTD NPAMBIX U
IUIOCKOCTE; KJIaCCU(PHUIIMPOBATh B3aUMHOE PACIIOJIOKEHHUE MPSMBIX U TUIOCKOCTEN B
IIPOCTPAHCTBE;
K koniy o0yuyenus B 11 kiacce o0yyaromuiics MoxyYuT ClIeIyONIe NPeIMETHbIE
pe3ybTaThI:
ONEepUPOBATh MOHATHAMH: JBYTPAHHBI yroJl, TPaHHU JBYIPAHHOTO YIia, pedpo
IBYTPAHHOTO YIVIa, JIMHEWHBIA YroJl JBYIPAaHHOIO yrja, IpagycHas Mepa
JIBYIPAHHOTO yTJIa;

ONEPUPOBATH IOHATUSMH: MHOTOTPAaHHUK, BBIMYKIbIM W  HEBBITYKJIbIA
MHOTOIPaHHHUK,  JIEMEHTBl ~ MHOTOTPAaHHUKA, IPABWIbHBIA  MHOIOTPAaHHUK;

pacno3HaBaTh OCHOBHBIE BUbl MHOTOI'PAaHHUKOB (MMMpaMUJIa, IpU3Ma,
OpsIMOYTOJIbHBIN — Mapajuienenunesn, Ky0); KiaaccupuUUMpoBaTh MHOIOTPaHHUKH,
BbIOMpass  OCHOBaHWs JUIsl  KjacCU(UKalMu  (BBIIYKJIBIE UM HEBBIMYKIIbIE
MHOTI'OTPAaHHUKH, IPAaBWIbHBIE MHOTOIPAHHUKHM, IPSMBIE W HAKIOHHBIE IIPU3MBI,
napajuleJenunepl); ONEpUpOBaThb TMOHATUSAMU: CEKylLIas IUIOCKOCTb, CEUEHUE
MHOTOIPaHHUKOB; OOBSICHATH NPHUHIUIBI MOCTPOEHUSI CEYEHMM, UCIONb3Ys METO]
CIENOB; CTPOUTh CEYEHUS MHOTOIPAHHUKOB METOJOM  CJIEIOB, BBIIIOJIHATH



(BBIHOCHBIE) IUIOCKME YEepTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUIYP: BUA
CBEpXY, COOKY, CHU3Y; pEeIIaTh 3aJa4l Ha HaXO0KJIECHUE T€OMETPUUECKHX BEJIMYUH I10
oOpa3nam WM adropuTMaM, MPUMEHsS W3BECTHBIE aHAJIUTHUYECKHUE METOAbl IpPHU
pEIIEHNU CTaHJAPTHBIX MaTEMaTHUYECKUX 3a/1ay Ha BbIUMCICHHUE PACCTOSHUI MEXITY
IByMsI TOYKaMHM, OT TOYKM JO NPSIMOM, OT TOUYKH JO IUIOCKOCTH, MEXKIY
CKpPELIMBAIOIIMMHUCS MNPAMBIMU; pellaTh 3aJa4d HAa HAXO0XKJICHHE T€OMETPUYECKHX
BEJIMYMH TO oOpa3uamM WM aJIropuTMam, MNPUMEHssI U3BECTHbIE aHAJIUTHYECKHE
METO/Ibl MIPU PELICHUN CTaHJAapPTHBIX MAaTEMaTUYECKHUX 3a]a4 Ha BbIUMCIEHHUE YTJIOB
MEXAY CKPEIIMBAIOIUMUCA NTPSIMBIMH, MEXAY NPSIMOA M IJIOCKOCTBIO, MEXIY
IUIOCKOCTSMHM, JBYI'PAHHBIX YIJIOB; BBIYUCIATH OOBEMBI M ILIOIIAIM MOBEPXHOCTEH
MHOT'OTPaHHUKOB (TIpU3Ma,
nupaMua) ¢ IpuMeHeHueM (opMyll, BEIYUCIATh COOTHOIICHUSI MEXTY TUIOMIAISIMH
OBEpXHOCTEH, 00bEMaMH MOJOOHBIX MHOTOTPAaHHUKOB; ONEPUPOBATH MOHATHIMMU:
CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U MIIOCKOCTh
CUMMETpPUHU, LEHTP, OChb M IUIOCKOCTh CHUMMETpUHM (QUTYpPHI; H3BJIEKaTh,

peoOpa3oBbIBATh U HHTEPIPETUPOBATH MHGOPMAIIHIO
O MIPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTYpPaAX, IPEACTABICHHYIO Ha YepTexax 1
PUCYHKaX; IPUMEHSITh T€OMETpUUecKue (haKkThl JUIsl pEHIEHUS] CTEPEOMETPUUECKUX
3ajad,
IPEAINONAraloIluX HECKOJIBKO IIaroB PEIICHUs, €CIM YCIOBUS MPUMEHEHUS 3a/1aHbl
B SIBHOU (opme;

OPUMEHATh  NPOCTEHIIME  MpPOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPH PEIIEHUN CTEPEOMETPUUYECKUX 3a/1a4; PUBOIUTH

IPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U )KU3HHU,
pacno3HaBaTh IPOSBICHHE 3aKOHOB TIE€OMETPUM B  HCKYCCTBE; IPUMEHSATH
[OJyYEHHbIE 3HAHUS Ha [PaKTUKE: AaHAJIU3UPOBATh peajbHbIE CUTyallUH WU
OPUMEHSATh H3YYEHHbIE MOHSATHS B TNPOLECCE IMOUCKA PELICHUS MaTeMaTH4YeCKU
chopMyIUPOBAaHHON MPOOIEMBI, MOJEIHPOBATh peEalbHbIC CHUTYyallMd Ha SI3bIKE
re€OMETPUH, UCCIEA0BATh IOCTPOEHHBIE MOJEIH C UCIIOJIB30BAHUEM I€OMETPUUYECKHUX
HNOHATUN U TEOpEM, almapara aareOpsl, pemarb IPaKTUUECKUE 3a7aul, CBSI3aHHBIE C
HAXO0XJICHUEM T€OMETPUUECKUX BEIHYHMH.

K koniy o0y4yenus B 12 kyacce 00y4aromuics HayquTCs:

ONEpUpPOBaTh TMOHATUSAMU: LWIMHIPUYECKAs TMOBEPXHOCTb, O0Opa3yroLiue
WIMHIPUYECKON MOBEPXHOCTH, LUIUHIAP, KOHUYECKasi MOBEPXHOCTh, 00pa3yrolue
KOHMYECKON MOBEPXHOCTH, KOHYC, cepuuecKas MOBEPXHOCTb; paclo3HaBaTh Tela
BpamieHus (IWIMHIP, KOHYC, cdepa U 1ap); OOBACHATh CIOCOObI MOMYYEHUs Tel
BpAICHUS;

KJIaCCU(UIMPOBaTh  B3aUMHOE  PACIOJIOKEHHE CPepbl M IUIOCKOCTH;
ONEpUPOBaTh IMOHATUSMHU: IIAPOBOM CErMEHT, OCHOBAHHME CETMEHTa, BBICOTA
CErMEHTa, IIApOBOW CJIOM, OCHOBaHHWE IIAPOBOIO CJIOsl, BBICOTA IIAPOBOrO CIIOS,



[IAPOBOM CEKTOpP; BBIUUCIATH O0BEMBI U IUIOIIAIM MOBEPXHOCTEH TEJN BpalleHHs,
reOMETPUUECKUX
T€J C IPUMEHEHUEM (POPMYJT; OIEPUPOBATH MOHATUSMH: MHOTOI'PAHHUK, BIIMCAHHBIN

B chepy U ONMCaHHBIN
OKOJIO cepbl, chepa, BIUCaHHAsT B MHOTOTPAHHUK WMJIM TEJIO BPAILEHUS]; BBIYUCIATH

COOTHOUICHHS MEXKIY TUIOIIAIIMU MTOBEPXHOCTEH U 00bEMaMu
IIOJOOHEBIX TEII,

U300paXkaTh n3yyaemblie PUIYpbl OT PyKU U C IPUMEHEHUEM TPOCTHIX
YepTEKHBIX UTHCTPYMEHTOB; BBINOIHAThH (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB

MPOCTHIX 00BEMHBIX
buryp: Bua cBepXy, COOKY, CHU3Y, CTPOUThH CEUECHHUS TeJl BPAIllCHUS;

U3BJIEKaTh,  MHTEPHPETUPOBATH U NPeoOpa3oBbIBaTh  MHPOPMALMIO
O IPOCTPAHCTBEHHBIX N'€OMETPUUECKUX (UTYypax, MPEACTAaBICHHYIO Ha yepTexax M
PUCYHKAX; OIEPUPOBATH [IOHATUEM BEKTOP B IPOCTPAHCTBE;

BBIITOJIHATD JEUCTBUS CI0KEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U YMHOKECHHUS
BEKTOpPA Ha YUCIIO0, OOBSCHAThH, KAKUMHU CBOMCTBAMU OHH 00JIa[]at0T; IPUMEHSATh

IIPAaBUJIO MapajulesIenuIle1a;

OIIEpUpPOBATH IOHATUSAMM: IEKApTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYyJb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YIroJl MEXIy
BEKTOpaMHM, CKAJSIPHOE IPOU3BEICHUE BEKTOPOB, KOJIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI; HAaXOIUTh CYMMYy BEKTOPOB U IIPOU3BEIACHUE BEKTOpAa HA YMCIIO, YIOJI
MEXKJY BEKTOpaMH, CKaJSIPHOE IIPOM3BEICHHUE, pPACKIaAblBaThb BEKTOP IO JBYM
HEKOJJIMHEApHBIM BEKTOpaM; 3aJaBaTh IUIOCKOCTb YPAaBHEHHEM B JEKAPTOBOU
CUCTEME KOOpAMHAT; TPUMEHATh TeoMeTpuyeckue (akThl Uil pelieHus
CTEPECOMETPUYECKUX 3a/ad,

IIPEAIIOJIAraruX HECKOJIBKO IIaroB PELIECHUs, €CJIM YCIOBUs NIPUMEHEHUS 3a1aHbl
B sSBHOH (opme; pelaTh MPOCTEHIINE TeOMETPUUYECKHE 3aJaud Ha IPUMEHEHUE
BEKTOPHO-

KOOPAMHATHOTO METOJA; peumarh 3aJayd Ha J0Ka3aTeJbCTBO MaTEMaTUYECKUX
OTHOUIEHUH M HaXO0XKJACHHE TEOMETPUYECKMX BEIMYMH M0 oOpa3lam Wi
QIrOpuTMaM, IPUMEHSS MW3BECTHBIE METOABl IPU PEIIEHUH CTaHIAPTHBIX
MaTeMaTU4YeCKUX 3a4a4d; [PUMEHATH [POCTEUIINE IPOrPaMMHBIE CpPEACTBA U
3JIEKTPOHHOKOMMYHUKALIMOHHBIE CUCTEMBI IIPY PELICHUU CTEPEOMETPUUYECKUX 3a/aY;
IPUBOJAUTH ITPUMEPBI MATEMATUYECKUX 3AKOHOMEPHOCTEN B IPUPOJIE U KU3HU,
pacrio3HaBaTh IIPOSIBJICHHE 3aKOHOB TI'E€OMETPUU B  HMCKYCCTBE;, IIPUMEHATH
IIOJy4YEHHbIE 3HAHWUS Ha [PAKTUKE: aHAIM3UPOBATH pPEajbHbIE CUTyallUd W
IIPUMEHATh HU3YyYCHHBIE IIOHATUSA B IPOLIECCE IIOMCKA PELICHUS MAaTeMaTU4eCKHU
chOopMyJIMPOBAHHON NPOOJIEMBI, MOJEIUPOBATh pealbHbIE CHUTyallMd Ha S3bIKE
IF€OMETPHUH, UCCIIE0BATh IIOCTPOCHHBIE MOJIEIIN C UCIIOJIb30BAHUEM I€OMETPUYECKUX



NOHATUI U TEOpeM, amnmnapara aiareopbl, pemaTh NpakKTHYEeCKUe 3a7auu, CBA3aHHBIE C
HAXO0KJICHUEM T€OMETPUUECKNX BEJINYHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBanue paszaena | KonuuecTso OcHoBHOe coziepkanue
OCHOBHBIC BUJIBI JCATEIHHOCTA 00YUYAIOIUXCS
(Temsl) Kypca 4acoB
Beenenue B 10 OCHOBHBIC MMOHATUSA CTEPEOMETPUU:  AKTYAJTH3UPOBATH (HAKTHI U METO/IBI
CTEPEOMETPUIO TOYKa, MPsMasi, IIIOCKOCTb, IaHUMETpuH, pesieBanTHbIe TeMe. [loydyarn

npocTpaHcTBO. [IpaBuiia n3o0paskeHus
Ha PUCYHKaX: U300pakKeHUS
MIOCKOCTEH, TapAIIETbHBIX TPSIMBIX
(OTpe3KOoB), cepeAMHBI OTPE3KA.
[ToHaTHA: IEpeceKaromecs
MJIOCKOCTH, TIEPECEKAIOIIUECS MPsIMast
Y TUTOCKOCTb.

3HAKOMCTBO C MHOTOTpaHHUKAMH,
M300paKeHHEe MHOTOTPAHHUKOB Ha
PUCYHKaX, Ha MTPOCKIIMOHHBIX
yeprexkax. HauanpHble cCBeICHUS O
KyOe ¥ mupaMu/ie, UX pa3BEPTKU U
monenu. CeueHuss MHOTOTPaHHHUKOB.
[lousaTre 00 aKCMOMaTUYECKOM
MOCTPOCHUU CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUU U CIICJICTBUS U3 HUX

MPEICTABIICHUS O TPOCTPAHCTBEHHBIX
¢urypax, pazoupaTh IPOCTEUIITHE TIPABUIIA
M300paKeHUsI 3TUX QUTYP.

N300paxath NpsAMYIO U INIOCKOCTh Ha
PUCYHKE.

Pacno3HaBaTh MHOTOTPAaHHUKH, ITHUPAMHIY,
KyO, Ha3bIBaTh X DJIEMEHTHI.

JlejaTh pUCyHOK Ky0a, MUpaMUJIbl, HAXOIUTh
OLIMOKH B HEBEPHBIX U300pAKEHUSX.
3HAKOMUTBHCH C CEUCHUSIMH, C METOJOM
CJIEJIOB; MCIIOJIb30BATh JJIsl TOCTPOCHUS
CEYCHHMsI METO/I CJIE/IOB, KPATKO 3alHChIBAThH
ary MocTpoeHus ceueHus. PacnosnaBartb
BU/I CEYCHUS ¥ OTHOIICHHH, B KOTOPBIX
cedyeHue aenuT pedpa Ky0da, HaxOAUTh
MUIOMIA/(b CEYCHHUS.

Hcnoab30BaTh Mog00Me MPHU PEIICHUN 33124
HA IOCTPOECHUE CEYECHUM.

3HAKOMHMTBLCHA C aKCMOMAaTUUCCKUM




MMOCTPOCHUEM CTEPEOMETPUH, C AKCHOMaMU
CTEPEOMETPUH U CJIECACTBUIMU U3 HUX.

NamocTpupoBaTh aKCHOMBI PUCYHKAMHU U
puMepaMH U3 OKpY>Karolleid 00CTaHOBKU

[IpsimMble ¥ TTOCKOCTH B
ITPOCTPAHCTBE.
[TapayienbHOCTD NIPAMBIX
Y IJIOCKOCTEN

12

B3aumnuoe PaCIIOJIOKCHUE TIPSIMBIX B

MPOCTPAHCTBC: MMEPCCCKAOIMMUCCH,
Mapa/uICJIbHBIC W CKPCIIUBAIOIMINCCAA
MMPsAMBIC.

[TapannenbHOCTh IPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE:
napasuiesibHbIe MPSMbIE B
MMPOCTPAHCTBE; NapPaLIEIbHOCTh TPEX
MPSMBIX; TAPAJUIETBbHOCTD NPSIMOU U
MJIOCKOCTH. YTJIbI C COHAIIPABICHHBIMU
CTOPOHAMM; YTOJI MEXKAY MPSIMBIMH B
MPOCTPAHCTBE.

[TapannenbHOCTh MIIOCKOCTEN:
napajuiesibHbIE ITTIOCKOCTH; CBOMCTBA
NapajuiesIbHbIX MII0CKOCTEN.
[IpocTrenime npoCTpaHCTBEHHBIE
(burypsl Ha MIIOCKOCTH: TETPAdP, KyO,
rapajuieJenune ] ; MOCTPOCHUE CEYCHU I

AKTYaJIu3uPOBATH (PAKTHl U METOIbI
[JJAHUMETPHH, PEJIEBAHTHBIE TEME, IPOBOJIUTH
AQHAJIOTHH.

IlepeuncasiTb BO3MOXKHBIE CITOCOObI
PACIIONOKEHUS ABYX MPSAMBIX B IPOCTPAHCTBE,
WUTFOCTPUPOBATh UX Ha npuMmepax. JlaBaTtb
onpe/eJeHne CKPEIMINBAOIINXCS PSIMBIX,
(bopMyJIHPOBATh MPU3HAK CKPEIIUBAIOIINXCS
MPSIMBIX U IPUMEHATH €T0 MIPU PEIICHUU
3a/1a4.

Pacno3zHaBate npu3My, Ha3bIBaTh €€
DIIEMEHTHI.

CTpourb ce4YeHHs] NPU3MBI
YepTexKax.

IlepeuncasiTb BO3MOXHBIE CITOCOOBI
B3aMMHOTO PACMOJIOKEHUS PAMOU U
MJIOCKOCTHU B MPOCTPAHCTBE, IPUBOJIUTH
COOTBETCTBYIOIME NPUMEPHI U3 PEATBHOM
xu3HU. /laBaTh onpenenenne
[1apajuIeIbBHOCTH MPSIMOM U IUIOCKOCTH.
@®opMyTHPOBATH NPU3HAK NAPAIIETBHOCTH
MPSAMOM U TJIOCKOCTH, YTBEPKICHUE O IPSAMOU
[IEPECEUYEHHUs IBYX IIIIOCKOCTEH, MMPOXOIAIINAX
4yepe3 MapajulesIbHbIE MPSMBIE.

Pemiath mpakTHYECKUE 3314l HA

Ha TOTOBBIX




ITOCTPOEHUE CEYEHUI MHOTOTPaHHUKA.
OO0BSICHATH CiTyyaud B3aUMHOTO
PAaCIOJIOKEHUS TNIOCKOCTEM.

/laBaTh onpeaesieHne napaieIbHbIX
MJIOCKOCTEN; MPUBOAUTH TPUMEPHI

13 pEAIbHOW KU3HU U OKPYKaIoIen
00CTaHOBKH, UJUTFOCTPUPYIOLIUE
MapajuieabHOCTh IIOCKOCcTEW. M cmoab30BaTh
MPU3HAK MMapauIeIbHOCTH IBYX IIOCKOCTEH,
CBOMCTBA NapaJuIeIbHbBIX TUIOCKOCTEN ITPU
peuieHny 3aaa4 Ha noctpoeHrne. OObACHATD,
YTO HA3bIBAETCS MapajuieIbHBIM
MPOEKTUPOBAHUEM U KaK BBIIIOIHSAETCS
MPOCKTUPOBaHKUE (PUTYD HA MIIOCKOCTb.
MN300paxaTh B napajuieibHON NpOEKIUU
pa3InyHbIe TEOMETPHUECKUE (PUTYPBI.
MopeaupoBaTh peajgbHble CUTyallUHd Ha
A3BIKE T€OMETPHUH, UCCIEA0BATh MOCTPOCHHBIE
MOJeNn

C UCIOJIb30BAHUEM T'€OMETPUUECKUX MOHATHH.
Mcnoab3oBaTh Npu pelieHUH 3a7ad Ha
IOCTPOCHHE CEUCHUI NTOHATHE
napajieIbHOCTH, PU3HAKU U CBOMCTBA
napajuiesIbHbIX IPSIMBIX Ha MIIOCKOCTH

[lepnieH qUKYJISIPHOCTD
IPSMBIX U TUIOCKOCTEN
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[leprieHqUKYJISIPHOCTD MPSMOM U
[JIOCKOCTH: MEPIEHANKYIISIPHBIE
MPSIMBIE B IPOCTPAHCTBE, MPSIMbIE

NapajuIeNIbHbIC U MEPIIECHIUKYIJISIPHBIE K

AKTYaJau3upoBaTh (HaKTbl 1 METOAbI
IJJAHUMETPHH, PEJIEBAHTHBIE TEME, IPOBOINUTD
aHAJIOTUU.

OO0BbsSICHATDH, KAKOM YTOJI HA3bIBAETCS YTIIOM




IIJIOCKOCTH, IIPU3HAK
NEPIEHANKYJIAPHOCTHU MIPSIMOU U
IIJIOCKOCTH, TEOpEMa O MPSAMOU
NEPIECHANKYJIIPHOM IIJIOCKOCTH
[leprieHIUKYJISIp U HAKJIOHHBIE:
PAcCTOSTHAE OT TOYKH 10 TNIOCKOCTH,
PAcCTOSHHUE OT MPSMOU 10 TUIOCKOCTH

MEXKy NIEPECEKAIOIUMMUCS IIPAMBIMH,
CKpEILMBAIOIIMMUCS IIPIMBIMH B
pocTpaHcTse. /laBaTh onpeaejieHue
MIEPIICHINKYJIPHBIX IPSIMBIX U IPSAMOM,
MEPIICHIUKYJISIPHON K TUIOCKOCTH.

HaxoauThb yriibl MEXIY

CKpEIIMBAOIIMMHUCS MPSMBIMU B KyOe U
MApaMHU/IE.

IIpuBOoAMTH NPUMEPBI U3 PEATIBHOU KU3HU U
OKpy>Karolel 00CTaHOBKH,
WUTFOCTPUPYIOLIUE NIEPIIEHAUKYIIAPHOCTD
[IPSIMBIX B IIPOCTPAHCTBE

U [IEPIICHIUKYJIIPHOCTD MPSMOMU K IIJIOCKOCTH.
DopMyJIMPOBATH IPU3HAK
MIEPIICHIUKYJIIPHOCTH NPSAMOU U INIOCKOCTH,
MPUMEHSATH €r0 Ha IIPaKTUKe: OOBSICHATH
NEepPHEeHANKYIIPHOCTh pedpa Kyda u
IMArOHAJIM €T0 TPaHH, KOTOpas €ro He
COJIEP>KUT, HAXOUTD JUIMHY JUArOHAJIU Kyoa.
BpIaucisaTh BBICOTY IPaBUIBHON TPEYTOJIbHON
Y MPABUJIBHOW YETBIPEXYTOJIBHOM MUPAMUL 10
uHaM pedep. PemaTh 3a1aum Ha
BBIYMCIICHUS, CBSI3aHHBIE C
[EPIEHIUKYIIIPHOCTBIO IIPSIMOM U IUIOCKOCTH,
C UCIIOJIb30BAHUEM IIpU PELICHUN
MIAHUMETPUUECKUX (PaKTOB U METOJIOB.
OO0BACHATD, YTO HA3LIBAIOT
MIEPIICHINKYJISIPOM U HAKJIOHHOW W3 TOYKH K

IJIOCKOCTH; MPOEKIIUEN HAKIIOHHOM Ha




MI10CKOCTh. OOBICHSTH, YTO HAa3bIBACTCS
PACCTOSIHUEM: OT TOYKHM J10 IIJIOCKOCTH;
MEXTY NMapaJuIeIIbHBIMU INIOCKOCTSAMU; MEXKIY
IIPSIMOU U MAapaJUIEIbHOM €M INIOCKOCTBIO;
MEKy CKPEIIMBAOLIIMMHUCS IPSIMBIMU.
HaxoauTh 5TH pacCTOSHHUS B IPOCTBIX
ciy4asix B KyOe, mupamue, npu3Me.
MoaeaupoBaTh peajbHbIE CUTYallud Ha
A3bIKE TEOMETPHUU, UCCIEN0BATH TOCTPOCHHBIE
MOJIEJIA C UCII0JIb30BAHUEM T€OMETPHUUECKUX
ITOHATHUM.

Hcnmoab30BaTh IpH PEIICHUH 3a]1a4 Ha
nocTpoeHue ceuenuit reopemy Iludaropa,
CBOMCTBA NPSIMOYTOJIbHBIX TPEYTIOJbHUKOB

OBIIEE KOJIMYECTBO
YACOB I10 34
[TPOI'PAMME
11 kaace
Haumenosanue paszaena | KonuuecTso OcrosHoe conepranue
OcCHOBHBIE BUBI AEATEIBHOCTA 00YYaAIOIIUXCS
(Temsl) Kypca 4acoB
YTl MKy IPSIMBIMU U 10 YTIBl B IpOCTpaHCTBE: yroa mexay  JlaBaTe onpeaejeHue yriia Mexay

IMMIOCKOCTAMMU

NPSAMOM U IJIOCKOCTBIO; JBYIPAHHBIN
YTOJI, IMHENHBIN YTOJ IBYTPAaHHOTO
yTaa.

[lepnieH UKyYJISIPHOCTD IUIOCKOCTEH:
MPU3HAK MEPIICHIUKYIJISIPHOCTH JIBYX
rIockocTer. Teopema o TpEx
NEPIECHANKYJIIpax

mIockocTsAMHU. JlaBaTes onpeaesaenue u
(popMmyIupoBaTH NPU3HAK B3aHMHO
MEPIECHINKYJIPHBIX TUIOCKOCTEN.

HaxoauTs yriibl MeX1y IUIOCKOCTAMH B KyOe
Y IIApaMHU/IE.

Hcnmoab30BaTh IpH PELICHUH 3a]1a4

OCHOBHBIC TCOPEMBI 1 MCTOAbI IINIAHUMCTPHMH.




MoaeanpoBarb pEaIbHbIE CUTyallMd Ha
S3BIKE reOMETPHH, HCCJIe10BATh
[MOCTPOCHHBIE MOJEIHU

C MCIIOJIb30BAHUEM T'€OMETPUUECKUX MTOHITUH.
HNcnonb30BaTh MpY PEIICHUM 3a7a4 Ha
MOCTPOCHUE CEYECHUI COOTHOIIECHHUS B
MPSAMOYTOJIbHOM TPEYTOJIbHUKE

MHOrorpaHHUKU
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[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE
HJIEMEHTBHl MHOTOTPaHHMKA, BBITYKIIbIE
Y HEBBIITYKJIbIE MHOTOTPAHHUKY;
pa3BEpPTKa MHOIOIPaHHUKA.

[Tpu3ma: n-yroyipbHast mpu3Ma; rpaHu U
OCHOBAHMSI IPU3MBI; IPSAMAst U
HaAKJIOHHAsl IPU3MbL; OOKOBas U MOJTHAs
NOBEPXHOCTb MPU3MBI.
[Tapannenenunen, OpsIMOYTOJIbHBIN
napaJuleJIenune ¥ €ro CBONCTBA.
[Tupamupaa: n-yronbHas TUpamMHuaa,
IpaHd U OCHOBaHUE MUPAMMU/IBI;
OOKOBasi ¥ MOJIHAs TOBEPXHOCTh
NUPaMU/IbL; IPaBUIIbHAS U yCEUEHHAS
nupamua.

OJIEMEHTBI IPU3MBI U TUPaMUBI.
[TpaBuiIbHBIE MHOTOTPAHHUKU:
NOHATHE MPABUIBHOIO
MHOTOI'paHHHKA; IPABUJIbHAS TIPU3Ma U
paBUIbHAs TUPAMUIA; PABUIIbHAS
TPEYTroJibHAsI MUPaMUJIa U IPABUIIbHBIN
reTpasap; KyO. [IpencraBinenue o

AKTyaJIu3upoBaTb  (PakTel U METOJbI

TUTAHUMCTPHH, peIIeBaHTHBIC TEME,
MPOBOAUTD AHAJIOTHH. JlaBaTh
onpeaeeHne

napajuiesenuIe/ia, pacmo3HaBarb €ro BUJIbl U
W3y4aTh CBOMCTBA.

JlaBaTh onpeaeneHne nupaMuisbl,
pacno3HaBaTh BUbI UPAMUI,
¢popmyaupoBaTth cBoiicTBa pEdeEp, rpaHel u
BBICOTHI MPABUIILHOW MUPAMHU/IBI.

HaxoauTts miomiaapr NojJHON U OOKOBOM
MOBEPXHOCTHU NUupamMunl. JlaBarh
onpeaeseHue YCEYEHHON MUPaMU/IBbI,
Ha3bIBaTh €€ A1EMEHThl. POpMYJIMPOBATH
TEOpEeMY O IUIONIAIU OOKOBOI MOBEPXHOCTH
[MPaBUJILHOW YCEUEHHOM Iupamupl. Pemiars
3a71a4M Ha BBIYKCIIEHUE, CBS3AaHHBIC C
MUPAMUIAMHU, a TAKXKE 3a1a4U HA IOCTPOCHUE
ceyeHui. /laBaTh onpeaeeHue nNpu3Msl,
pacmo3HaBaTh BUJIbI IPU3M, H300pakaTh
npu3Mbl Ha yeprexke. HaxoauTh miomaib




MPAaBWJIBHBIX MHOIOTPAHHUKAX:
OKTa’Ap, AOJAEKAIP U UKOCAIP.
CummeTpus B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTENBHO TOUYKH,
IPSIMOM, IIJIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B IUPAMUIAX,
napaJjIeJIenune1ax, IpaBUIbHBIX
MHOTOI'PaHHHKAX.

Brrancienue 351eMeHTOB
MHOTOTPaHHUKOB: péOpa, AMaroHau,
yrael. [1nomans 60KOBOM MOBEPXHOCTH
Y TIOJIHOW TIOBEPXHOCTH MPAMOU
IIPU3MBI, IJIOIIAIb OCHOBAHUH,
TeopeMa 0 OOKOBOI MOBEPXHOCTH
npsiMoii mpu3mbl. [1nomans 60koBoi
MOBEPXHOCTH U TOBEPXHOCTH
NIPaBUIBHOW MUPAaMUJBL, TEOPEMA O
10111311 OOKOBOM MOBEPXHOCTH
YCEUEHHON TUpaMUIbl

MOJIHOM WK OOKOBOM MOBEPXHOCTH MPU3MBI.
N3yyatb cooTHOLICHUS Didyiepa AJisl Uuciia
p&Oep, rpaHeli U BEPIIMH MHOTOIPAaHHUKA.
N3yuarsb BH/JIbI MTPaBUJIbHBIX
MHOTOIPaHHHUKOB, UX Ha3BaHUS U KOJUYECTBO
rpaHen.

N3y4yaTh CHMMETPHUIO MHOTOIPAaHHUKOB.
O0BACHATDH, KAKKE TOYKUA HA3bIBAIOTCS
CUMMETPUYHBIMU OTHOCUTEIIBHO TAHHOMU
TOYKH, NPSIMOU WIIN IITIOCKOCTH, YTO
Ha3bIBAIOT LIEHTPOM, OCBIO WJIH MJIOCKOCTBIO
CUMMETPHUH (PUTYPBHI.

IIpuBoaAMTH IPUMeEPHI

CUMMETPUYHBIX  (QUTYp B  apXUTEKTYPE,
TEXHUKE, TPUPOJIE.
MoaenupoBarb peajlbHble CHUTyallMM HA

SI3bIKE T€OMETPUHU, UCCIEA0BATH TOCTPOECHHBIE
MOJIENIA C MUCIOJb30BAHUEM T€OMETPUUYECKUX
MMOHSTHH, HCIIOJIH30BaTh 1moio0mne
MHOTOTPAaHHUKOB 00bEMa MPSMOYTOJIBLHOIO
napasuiesienumnea, Mpu3Mbl U THPaAMU/IBI.
Bouruucasitb 00bEM IPU3MBI U TUPAMUIBI 110
ux d5ieMeHTaM. IlpuMeHsITh 00BbEM IS
PEILICHUSI CTEPEOMETPUUECKUX 3a7ad U IS
HaXO0XJICHUS] TEOMETPUUECKUX BEITUYHH.
MoaeanpoBarb peajibHbIE CHUTyallMd Ha
SI3BIKE reOMETPHH, HCCIe10BATh
MMOCTPOCHHBIE MOJEIU

C UCIIOJIb30BAaHUEM F€OMETPUUYECKUX MOHITHI




OO0BEMBI MHOTOIPAHHUKOB 9 [Tonsitue 06 00BEME. OOBEM AKTYaJau3upoBaTh (HaKTbl 1 METOIbI
NUpaMuIbl, IPU3MBI IJJAHUMETPHH, PEJICBAHTHBIE TEME.
OO0BSACHATDH, KaK U3MEPSIOTCS 00BEMBI TE,
ITPOBO/IS aHAJIOTHIO C U3MEPEHUEM ILIOIIAIEN
MHOTOYTOJIbHUKOB. @OpMYJIMPOBATH
OCHOBHBIE CBOMCTBA 00bEMOB. M3yuaTh,
BBIBOJAUTH (pOpMY.JIbI
IloBTOpEHUE: CeYeHUs, 4 CTpourb ceyeHne MHOTOTPAaHHMKA METOJIOM
PACCTOSIHUS U YTJIbI . CJIEJIOB.
[TocTpoeHue ceueHunil B
JlaBaTb omnpexejieHHe pPacCTOSAHUS MEXKIY
MHOTOI'PaHHUKE.
. ¢durypamu.
Brruncnenne pacCTOSHUM: MEXKITY
. HaxoamTh paccTosiHuE MEXay
JBYMSI TOUKaMH, OT TOUKH JI0 TIPSIMOM,
NapaJyIeIbHBIMU IIJIOCKOCTSIMH, MEXTY
OT TOYKH JI0 TJIOCKOCTH; MEXKILY o .
IJIOCKOCTBIO M MapaJuIeIbHOM € IPSIMO,
CKPELIMBAIOIIAMHUCS NPSIMBIMHU.
MEXAY CKPEIIUBAOIIMMUCS IPSIMBIMH.
Beruucnenue yrioB: MEx1y N
CTpouTh TUHENHHBIN YroJl ABYTPAHHOIO yIia
CKPELIMBAIOIINUMHUCS NPSMBIMU, MEXIY
. Ha YePTEKE MHOTOIPaHHUKA U HAXOJUTh €TO
PSIMOM U IJIOCKOCTBIO, ABYTPAHHBIX
BEJINYMHY.
YTJIOB, YIJIOB MEKY INIOCKOCTSIMU
HaxoauTh yriibl MeXly MIIOCKOCTSIMU B
MHOTOI'paHHUKaX
OBIIEE KOJIMYECTBO
YACOB I10 34
I[TPOI'PAMME

12 KIIACC



HaumenoBanue pazaena
(Temsl) Kypca

KomnnuecTBO
qacoB

OcHOBHOE coziepKaHue

OCHOBHBIC BUABI ACATCIIBHOCTH o6yanomec;1




Tena BpaieHus
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Cdepa u map: neHTp, paauyc, 1MameTp;
MJI01AAb TOBEPXHOCTH CQEPHI.
B3auMHoe pacnonoxeHue chepsl u
MIOCKOCTH; KacaTelbHas TNIOCKOCTh K
cthepe; momaas cheprl. M3o06pakeHue
cdepsl, mapa Ha riockoctu. CeueHus
nrapa

[{unuHapruyeckas MOBEPXHOCTD,
oOpasyroIue MUIHHIPHICCKON
MOBEPXHOCTH, OCh IIMIIUHIPUYECKOM
noBepxHoCcTU. LlumuHap: OCHOBaHUS U
OOKOBasi MOBEPXHOCTh, O0pa3yromas u
OCh; TUIONIaIh OOKOBOM M IOJTHOM
noBepxHocTH. M300pakeHue MUIMHApa
Ha IUI0cKoCcTU. Pa3BépTka nuimuHapa.
Ceuenus uIUMHIpPA (TIOCKOCTHIO,
napayiieIbHON WU

NEPIEHAUKYJISIPHON OCH IUIHH/IPA)

Konnueckas moBepXHOCTb, 00pa3yIoline
KOHUYECKON TOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKON TTOBEPXHOCTH.
KoHyc: 0OCHOBaHME U BEpUIMHA,

oOpazyrolas U oCh; IIONaabL OOKOBOH U

AKTyaJau3upoBatb  (pakTbel U METOJBI
MJIAHUMETPUH, peJeBaHTHbBIC TEME,
NMPOBOAUTH AHAJIOTHHU.

JlaBaTb onpeaesenusi chepsl U mapa, ux
[IEHTpa, paauyca, AuameTpa. OnpeneasaTsb
cdepy Kak Gurypy BpalieHusi OKpy>KHOCTH.
HccaenoBath B3aMHOE PaCOIOKEHHE
cdepsl U III0CKOCTH, IBYX cdep,
WIJTIOCTPUPOBATB 3TO Ha YepTexkax U
pUCYHKaX.

DopMyIUPOBATH ONPEACIICHUE KacaTeIbHOU
MJIOCKOCTH K cpepe, CBOMCTBO U MPHU3HAK
KacaTeIbHOM TUIOCKOCTH.

3HAKOMUTBCS C T€0/IC3NYECKUMU JTUHUSAMU
Ha cepe

OO0BACHATD, YTO HA3BIBAIOT LIWJINHIPOM,
Ha3bIBaTh €ro 31eMeHThl. U3yuars,
O00BSACHATD, KaK IMOJTYYUTh HWIMHAP MYyTEM
BpaLICHUS IPSIMOYTOJIbHUKA.

BbIBOAMTH, HCNIOIB30BATH (OPMYJIIBI JISI
BBIYKCIICHUS IJI0IIA 1 OOKOBOW MOBEPXHOCTHU
LAJIMHIPA.

N3yuyarb, pacnnosHaBaTh pa3BepTKy
UAJIMHPA.

MN300paxaTh UUIMHIP U €TO CEYEHUS

IIJIOCKOCTBIO, HpOXO,Z[}IIHGﬁ acpe3 €10 OChb,




MMOJTHOM MOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3yIollue U BbICOTA;
OCHOBaHHUS U OOKOBasi TOBEPXHOCTh.
N300pakeHne KOHyca Ha TUIOCKOCTH.
Pa3BépTka KoHyca.

Ceuenusi KoHyca (IIOCKOCTBIO,
napajieIbHOW OCHOBAaHHIO, U
[JIOCKOCTBIO, IPOXOIAIIEH 4Yepe3
BEPIIUHY)

KomOuHanus ten BpalieHus u
MHOTOTPaHHUKOB. MHOTOTpaHHUK,
ONMMCAaHHBINA 0KOJIO chepsl; chepa,
BIIMCAaHHAs B MHOTOTPAHHUK WUJIH B TEJIO
BpaIllCHUs

napasuieIbHOM WK MEePICHIUKYJISIPHOU OCH.

Haxoauthb MJIOIAIH 3TUX CCUCHUMH.
MopeaupoBarb peallbHbIE CHUTyallMd HQ
SI3BIKE r€OMETPHH, HCCJIe0BATh

IMOCTPOCHHBIC MOACIIN
C UCIIOJIB30BAHHUCM I'COMCTPHYICCKUX MOHSITUI

OO0BSICHATDH, KAaKOE TEJIO HA3bIBAIOT KPYTOBBIM
KOHYCOM, Ha3bIBaTh €r0 3JIEMEHTHI.

N3y4arb, 00bACHATH, KaK OJIYYUTh KOHYC
MyTEM BpaILLCHUS MTPSAMOYTOJIBHOTO
TPEYrOJIbHUKA.

MN300paxaTh KOHYC U €r0 CEUCHUS
[JIOCKOCTBIO, TPOXOJIAIICH YEPE3 OCh, U
MJIOCKOCTBIO, IEPIICHINKYJIISIPHOU K OCH.
HN3yuyarhb, pacno3HaBaTh pa3BEPTKY KOHYCA.
BbiBOAUTH, HCNOJB30BATH GOPMYIIBI IS
BBIYMCIICHUS TIJI0MIA OOKOBOW MTOBEPXHOCTH
koHyca. Haxoaurts miomany ce4eHu,
MPOXOSIIMX YEPE3 BEPIIMHY KOHYCA WU
MEPIEHIUKYIISIPHBIX €ro 0CU. O0BACHATD,
KaKO€ TEJIO HA3bIBAETCSA YCEUEHHBIM KOHYCOM.
N3yuaThb, 00bICHATD, KaK €r0 MOJIYYUTh
MyTEM BpaILCHUS PIMOYTOJIBHON TpaneuuH.
BouiBoauTH, NPUMEHATH POpMYITy s
BBIYUCJICHUS TUIONIaA OOKOBOM MTOBEPXHOCTH
YCEUEHHOTO KOHYyCa




AKTYaJu3upoBaTh (HaKThl U METObI
[JIAHUMETPUH, PEJIEBAHTHBIE TEME, IIPOBOIUTH
aHAJIOTUH.

PemaThb crepeoMeTpuyecKue 3a1auu,
CBSI3aHHBIE C TEJIaMU BpallleHUs], IOCTPOCHUEM
CEUYCHHI TeJ BpallleHHs], ¢ KOMOWHALUSAMHU Tell
BpAIllEHHUs] 1 MHOTOIPAaHHUKOB Ha HAXOXKJICHHE
reoMeTpuieckux BennurH. Mcmoab30BaTh
[PU PEIICHUU CTEPEOMETPUUECKHX 3a7a4
MIaHUMETPUUIECKHE (PaKThl M1 METOIBI 3aa9n
Ha BBIYMCJICHUE U JIOKA3aTEIbCTRO.
MoaeanpoBarb pEAIbHBIE CUTyallUd Ha
SI3BIKE TeOMETPUH, HCCJIeI0BATh
MOCTPOEHHBIE MOJIEIH

C UCIIOJIb30BAaHUEM T€OMETPUUYCCKUX TTOHATHIMA

OO0BEMBI TEN

CBOIiCTBAa 00BEMOB  TeIl.
[WINHIPA, KOHYCA.
O0bEM mapa u mwiomanb chepol

Iloustnie 00  00BEME. OcHOBHBIE

O0BéM

AKTYaJIH3UPOBATh (AKThl U METO/IbI
[JIAHUMETPUH, PEJIEBAHTHBIE TEME, [IPOBOAUTH
AQHAJIOTUU.

BbIBOAMTH, HCNIOIB30BATH ()OPMYIIBI
00BEMOB: MIPU3MBI, HWIHH]IPA, TUPAMHUIBI,
KOHYCa; YCEUEHHOU NMUPAMUIBI U YCEYEHHOTO
KOoHyca. Pemiarb ctepeoMeTpudeckue 3a1a4y,
CBSI3aHHBIE C BHIYMCIEHUEM O0OBEMOB.
DopMyJIHPOBATH OIIPEACIICHUE IIAPOBOrO
CErMEHTAa, IapOBOro CJ10s, LAPOBOI0
CEKTOpa.

IIpuMeHsATH HOPMYIIBI




[TonoOHBIC TENIa B TPOCTPAHCTBE.
COOTHOIICHUS MEXIY TIOIA MU
MTOBEPXHOCTEH, 00BEMaMU TTOT00HBIX
TEJI.

TUTS] HAXOKJIeHHs] 00bEMOB 1IAPOBOTO
CErMEeHTa, IapOBOTO CEKTOpa

Pemiatn CTepEeOMETPUIECKHE 3aauH,
CBSI3aHHBIE C OOBEMOM IIapa W IUIOMIAJBIO
chepsl.

MopenupoBaTh pealibHbIC CHTyallid Ha
S3BIKE TEOMETPHH, UCCIEA0BATh MOCTPOCHHDIE
MOJIeNN

C MCTIOJIb30BAaHUEM T€OMETPUYECKUX TMTOHSTUH.
AKTYaJTu3upoBaTh (GaKThl U METOIBI
MIAHUMETPHH, PEICBAaHTHBIC TEME, TPOBOIUTH
aHaJIOTUH.

Pemath crepeoMeTprUECKUE 3a1aUH,
CBsI3aHHBIC C COOTHOIIICHUEM 00BEMOB U
MOBEPXHOCTEH TOTIOOHBIX TEIT B

IPOCTPAHCTBE.

MopenupoBaTh peallbHbIC CHTyallMd Ha
SI3BIKE TEOMETPHH, UCCIIEIOBATH MTOCTPOCHHBIC
MOJIeNH

C MCTIOJIb30BAHMEM T'€OMETPHUUECKUX MOHSATHUH.

BekTopbl U KOOpIMHATHI B
[IPOCTPAHCTBE

10

BekTop Ha II0CKOCTH U B POCTPAHCTBE.
CI10’)keHUE 1 BBIUYMUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOPA HaA YHUCIIO.
PaznoxxeHue BEKTOpa o TpéEmM
HEKOMILIaHApHBIM BekTopaMm. [IpaBuio
napajulesenunesa.
Pemenue 3a1ad,
[MPUMEHCHUEM  TPABUII

CBSI3aHHBIX C
JNEHUCTBUU C

AKTYaJIu3upoBaThb (HaKThl U METObI
[JIAHUMETPUH, PEJIEBAHTHBIC TEME, IIPOBOJIUTH
aHAJIOTUH.
OnepupoBarnb
IPOCTPaHCTRBE.
@opmyIUpPoOBaTH MPABWIO NapaIJICIICHUIEIa
[IPU CIO0KEHUH BEKTOPOB.
CriaapiBaTh, BbIYHUTATH

NNOHATHEM BCKTOP B

BEKTOPBI,




BEKTOpPaMHU.

[IpsimoyroJibHasi cucTeMa KOOPAUHAT B
npocTpaHcTBe. KoopimHaThl BEKTOpA.
[Ipocreiimue 3a1a4n B KOOpAUHATAX.
Yron mexay BekTopamu. CkansipHoe
[IPOU3BEECHUE BEKTOPOB.

Brruucnenue YIJIOB MCKAY HPAMBIMUA U

MJIIOCKOCTAMM.

KoopauHaTHO-BEKTOPHBIA METOJ  NpPH

PEIICHUN IT'COMCTPHUICCKHX 3a1a4

YMHOXKATh BEKTOP Ha YHCIIO.
OCHOBHBIE CBOMCTBA 3TUX OINEPALIAM.
JlaBaTh onpeneneHue npsAMOyroJabHON
CUCTEMBI KOOPAUHAT B IIPOCTPAHCTBE.
Bripa3uTh KOOPIUHATHI BEKTOPA YEPE3
KOOPJAWHATHI €r0 KOHIIOB.
BbIBOAUTEH, HCII0JIB30BATH (DOPMYJLY JJTUHBI
BEKTOPA U PACCTOAHUSA MEKIY TOUKAMU.
BrIpaxaTh CKaIsIpHOE IIPOU3BEICHUE
BEKTOPOB 4€pe3 UX KOOPAUHATHI, BBIYUCIISITH
YTOJI MKy ABYMS BEKTOpPAMHU, ABYMS
npssMbIMA. HaxoauTh yros Mexay npsaMoun u
IJIOCKOCTBIO, YTOJI MEXKIY ABYMSI
IJIOCKOCTSAMH aHATUTUYECKUMHU METOJAMHU.
BbIBOAUTEH, HCII0JIB30BATH (POPMYJIY
ACCTOSIHUSL OT TOYKHU JI0 TNIOCKOCTH

H3yuyatb

[ToBTOpeHue, 0600IIeHNE
1 cUCTeMaTHu3alus 3HaHUH

OcHoBHBIE QUTYPHI, (PAKTHI, TEOPEMBI
Kypca IJIaHUMEeTpUH. 3a1aun
MJIAHUMETPUH U METOJIbI UX PEIICHUSI.
OcHoBHBIE PUTYPBI, (HaKThI, TEOPEMBI
Kypca cTepeoMeTpuu. 3aauu
CTEPEOMETPUH M METOJIbI UX PEIICHHUS

PemiaTh npocTeiine 3aj1aud Ha HaXOXKIACHUE
IUTMH ¥ YTJIOB B TEOMETPUYECKUX (purypax,
npuMeHaTh Teopemy [ludaropa, Teopembl
CHUHYCOB U KOCHHYCOB.

HaxoauTs 1iomans MHOTOYTOJIbHHAKA, KpyTa.
Pacno3snaBaTh noo0HbIE GUTYPBI, HAXOIUTh
OTHOIIEHUS JUIMH U IUIOMIaJICH.
HNcnoab3oBaTh NpU peLICHUN
CTEpEOMETPUUECKUX 3a]a4 (PaKThl U METOBI
TUIAHUMETPUN




OO0111e€ KOJIMYECTBO YacOB
10 IIporpamMme
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OE/TEPAJIBHASA PABOYAS TIPOT'PAMMA YYEBHOTI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

HOACHUTEJIBHASA 3AIINCKA

VYuebupiii Kypc «BeposSTHOCTP M CTaTHUCTHKa» 0a30BOTO YPOBHS SIBIISIETCS
OPOAOKEHHEM W Pa3BUTUEM OJHOMMEHHOIO YueOHOro Kypca 0a30BOro ypoBHS
OCHOBHOTI0 00111ero o0pa3oBaHus. YUeOHbIM Kypc npeaHa3HayeH Juisi GOpMHUPOBAHUS Y
00y4YaronMxcsi CTaTUCTUYECKON KYyJIbTYphl U MOHUMAHUS POJIM TEOPUU BEPOSITHOCTEU
KaK MaTeMaTHYeCKOTO WHCTPYMEHTA I U3YUYCHHS CIIYYalHBIX COOBITHIA, BETUYUH H
npouieccoB. I[lpm wu3ydyenun y4yeOHOro Kypca oOoOramarTcs Tpe/ICTaBIeHUs
oOy4Jaronuxcst 0 MeToAax MCCIeI0BaHUs U3MEHUMBOIO MUpPa, Pa3BUBAECTCS IOHUMAaHUE
3HAYUMOCTH U OOIIHOCTM MATEMATHYECKUX METOJOB IMO3HAHUS KaK HEOThEMJIEMOM
YaCTH COBPEMEHHOI'O €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUH.

ConeprxaHue yuyeOHOro Kypca HalnpaBjeHO Ha 3aKperjieHUe 3HAHUN, MOITYyUYEHHbIX
Opy M3yYEHUHU Kypca Ha YPOBHE OCHOBHOIO 0O0IEro oOpa3oBaHUsi, U Ha pPa3BUTHE
NPEICTABICHUN O CIy4ailHbIX BEJIMYMHAX WU B3aUMOCBS3SX MEX]y HUMHU Ha Ba)KHBIX
npuMepax, CIOKEThl KOTOPBIX MOUYEPIHYTHI U3 OKpYyXKarollero Mupa. B pesynbrate y
oOydarommxcst  JOMKHO  cHOpMHUpOBaTbCs  MPEACTaBICHHE O  HauOolee
yHOTPEOUTENbHBIX U OOIIMX MaTeMaTUYECKUX MOJEISIX, UCIIOJIb3YEeMbIX ISl OMKUCAHUS
AHTPOIIOMETPUYECKUX M JAeMOrpauyecKux BEJIWYUH, MOTPEIIHOCTEH B Pa3IM4YHOIO
poJla M3MEPEHMSIX, JIUTEIBHOCTH O€30TKa3HOM paboThl TEXHUYECKHX YCTPOMCTB,
XapaKTEPUCTUK MACCOBBIX SIBJICHUN U MPOLIECCOB B OOIIECTBE.

B cootBercTBMM ¢ yKa3aHHBIMH II€JIIMH B CTPYKType YyueOHOro Kypca
«BepoaTHOCTh M CTaTUCTUKA» JJIs YPOBHS CpeliHero oliiero ooOpazoBaHus Ha 0a30BOM
YPOBHE BBIIENIEHbI CIEAYIOIINE OCHOBHBIE COJEp)KaTelbHble JuHUU: «Ciy4ailHbie
COOBITHS ¥ BEPOATHOCTHY, «CITydaifHbIe BETUYMHBI U 3aKOH OOJIBIIIAX YHUCEID).

Baxnyio dacTte ydeOHOro Kypca 3aHMMAeT MH3YyYEHHE TE€OMETPUYECKOro WU
OMHOMMAJIBHOTO pacHpe/ieICHU W 3HAKOMCTBO C WX HEMPEPHIBHBIMU aHAJIOTaMU —
MOKAa3aTeJbHBIM U HOPMaJIbHBIM pacIpeesICHUsIMH.

Coneprxanue nuHUN «CitydailHbIe COOBITHS U BEPOSITHOCTHY CITY>KUT OCHOBOM TSI
dbopMHUpOBaHUS MPEACTABICHUN O pacHpelesieHuH BEPOSATHOCTEH MEXIy 3HAYCHUSMU
CIIy4allHBIX BEJIMYMH, a TAK)Ke 3Ta JIUHUS HE0OXOoauMa Kak 0a3a Juisl M3y4yeHUs 3aKOHa
OOJIBIINX YrceN — PyHAAMEHTaIbHOIO 3aK0HA, JEUCTBYIOIIEr0 B MPUPOE U OOIIECTBE
U HMMEIOIIET0 MareMaTtudeckyro ¢opmanuzanuio. Cam 3akOH OOJBIIMX YHCEN
npeajaraercss B O3HAKOMUTENbHOM (opmMe ¢ MHUHUMaIbHBIM HCIOJIH30BAHUEM
MaTeMaTH4eCKOoro popMannsma.

TeMbl, CBsI3aHHBIC C HEMPEPBHIBHBIMU CIyYalHBIMU BEJIUYMHAMH, AKIICHTUPYIOT
BHUMAaHHE OOYYaIOIIMXCS HA ONMHMCAHUM M MU3YyYEHUU CIYyYaWHBIX SBJICHHI C MOMOILBIO
HenpepbIiBHBIX  (PyHKIMil. OCHOBHOE€ BHHUMAHHE YICNISIETCS TOKa3aTeIbHOMY U



HOPMaJIbHOMY PACIpEAENCHUsIM, 0OpPU OSTOM MPEANOJAracTcs O3HAKOMUTEIbHOE
U3y4YeHHe MaTepuaina 0e3 J0Ka3aTeabCTB MPUMEHSAEMBIX (DAKTOB.

OOmiee 4YUCIIO YacoB, PEKOMEHJIOBAaHHBIX JUISI H3Y4YeHHs Yy4eOHOro Kypca
«BeposTHOCTh U cTaTucTHKa» — 68 yacoB: B 10 kiacce — 34 yaca (1 gac B Heienwo), B
11 knacce — 34 gaca (1 gac B HeemIO).

COAEPXAHUE OBYUEHUSA

10 KITACC

[IpencraBienne JaHHBIX C TOMOMmMBI Tadnui wu  auarpamMm. Cpemnee
apupMeTHIecKoe, MeInaHa, HauOoJIbIlIee U HAUMEHbIIIee 3HAYEHUs, pa3Max, JUCIIePCUs
U CTaHJapTHOE OTKJIIOHEHUE YHCIIOBBIX HAa0OPOB.

CnyualiHble SKCIIEpUMEHTHI (OMbBITHI) M Ciy4yalHble COOBITHS. DJIEMEHTapHBIE
coObITUst (Mcx0Abl). BeposTHOCTh ciaydatHOro coObITHsA. bBiU30CTh 4YacTOTH U
BEPOSITHOCTU COObITUM. CllyyallHbIE OMNBITHI C PABHOBO3MOXHBIMHU 3JIEMEHTapPHBIMU
coObITHsIMU. BepossTHOCTH COOBITHII B OMBITaX C PABHOBO3MOKHBIMHU 3JI€MEHTApPHBIMU
COOBITUSIMU.

Onepanuu Hajag COOBITUAMM: IepeceueHue, OOBEIUHEHHE, MPOTUBOMOJIOKHBIC
coObITHs. Jnarpammel Ditnepa. @opMmyiia CI0KEHUS BEPOSATHOCTE.

YcnoBHass BEPOATHOCTb. YMHOXKEHHME BEPOSTHOCTEW. JlepeBOo Ciy4alHOTro
skcriepumenTa. @opmyiia moaHoM BepossTHOCTU. HezaBrucuMbie COOBITHS.

KomOunatopHoe mnpaBuio ymHoxeHus. llepecranoBkum u ¢akropuan. Ywucio
coueranuil. TpeyronpHuk [lackans. ®opmyna 6uHoma HeroToHa.

bunapHblil ciyyaliHplii OmbIT (MCHBITaHKME), ycnex W Heyaada. HesaBucumblie
ucnbiTannd.  Cepusi  HE3aBHCUMBIX  UCIHBITaHMA 10 1nepBoro ycmnexa. Cepus
HE3aBUCUMBIX UCTIBITAaHUN bepHyiu.

Cnyyaitnas BEJIMYMHA. Pacnipenenenue BEPOSATHOCTEMU. Juarpamma
pactpenenenusa. llpumepsl pacnpenelieHHil, B TOM 4YHUCJIE, T€OMETPUYECKOE H
OMHOMHMAJIBHOE.

11 KJIACC

YuciioBble XapaKTEPUCTHKU CIy4YalHBIX BEJIMYMH: MATEMaTHYECKOE OXHMJIAHHE,
IUCIIEpCHs. U CTaHAApTHOE OTKJIOHEHHWE. lIpumepsl mpUMEHEHHs MaTEMaTHYECKOTO
OKMJAHUSA, B TOM YHMCJIE B 3aJadax M3 NOBCEIHEBHOM XM3HU. MaremaTtnyeckoe
OXHJaHue OWHApPHOM CcIy4ailHOM BeaWYMHBI. MaremMaTH4ecKoe OXUIaHUE CYMMBI
CIIy4allHbIX BEJIMYMH. MaTreMaTu4ecKoe OXUAAHUE M JHUCIIEPCUs F€OMETPUUYECKOIO U
OMHOMMAJIBHOTO pacipeieIeHUH.

3akoH OONBIIMX YUCEN U €r0 poJib B HayKe, MpUpoje U obuiecTBe. BriOOpouHbIii
METOJ] UCCIIEA0BaAHUN.



[Ipumepsl  HENpephIBHBIX — CIy4aWHbIX BenuduH. IloHsaTtMe 0 I1UI0THOCTH
pacupeneneHus. 3aJadyu, MPUBOAAIIKNE K HOPMAJIBHOMY pacupeneneHuto. Ilonsatue o
HOPMAaJIbHOM PacCIpeIeICHUN.

HPEAMETHBIE PE3YJIBTATBI

K konmy o60yudenus B 10 kiaacce oOydYaromuiics TMOJYYUT —CISTYIONINC
IPEAMETHBIE PE3YIIbTATHI:
YUTATh U CTPOUTH TAOJUIIBI U TUATPAMMBI;

OTIepUpOBaTh MOHIATHAMU: CpeiHee apupMeTuIecKoe, Meruana, HanbobIiee,
HaVMEHbIIEE 3HAaUCHUE, pa3Max MacCHBa YUCJIOBBIX IaHHBIX; ONEPUPOBATH NOHATUSIMMU:
CIIy4ailHbIi SKCHEPUMEHT (OMBIT) M CIy4ailHO€ COOBITHE, 3JEMEHTAapHOE COOBITHE
(37IeMEHTapHbIM KCXOJ) CIYyYallHOTO OIbITA, HAXOAUTh BEPOSITHOCTU B OIbBITaX C
PAaBHOBO3MOXHBIMHU CIIYYallHBIMH COOBITHSIMH, HAXOIAUTh M CPABHUBATH BEPOSTHOCTH
COOBITMII B M3YUYEHHBIX CIIyYallHBIX HKCIIEPUMEHTAX; HAXOJIUTh U (OPMYIUPOBATH
CcOOBITUSI:  TIepecedeHue U OO0BbEAMHEHHUE  JIaHHBIX  COOBITHM,  COOBITHE,
IIPOTHUBOIIOJIOKHOE JAaHHOMY COOBITHIO, IIOJh30BAaThCA JUarpaMMaMu Oijiepa U
dbopMyIIOii CIIOXKEHUSI BEPOATHOCTEH MPHU PEUICHUU 3a/ad; ONEPHUPOBATH MOHSITHUIMHU:
YCIIOBHAsI BEPOSTHOCTh, HE3aBUCUMbIE COOBITHS, HAXOJUTh BEPOSITHOCTA C MOMOIIBIO
npaBUjia YMHOXKEHHS, C TIOMOINBIO JIepeBa CIy4ailHOTO OIbITa; MIPUMEHSITh
KOMOMHATOPHOE MPABUJIO YMHOKEHUS MPU PEUICHUU 3aa4; ONEePUPOBATH MOHSITUSMH:
UCIIBITAHWE, HE3aBUCHUMBbIE UCIIBITAHUSA, CEPUSI UCIIBITAHUM, YCIIEX U HEyAa4a, HAXOIUTh
BEPOSITHOCTA COOBITUI B CEPUM HE3aBUCUMBIX HMCHBITAHUNA JI0 TEPBOro ycrexa,
HAXOJIUTh BEPOSTHOCTU COOBITUM B CEPUU UCTIBITAHUIN
bepuymnu; ONEPUPOBATh TMOHATUSAMU: CJIydailHasi BEJIMYMHA, paCIpEIeIeHUE

BEPOSITHOCTEH, TUarpaMmma pacrpe/iecHusl.

K koniy oOyuenus B 11 kjaacce oOydaromuiicss MOJYYUT —CIEAYIONINE
peAMETHBIE PE3YIbTATHhI:

CpPaBHUBATh BEPOSATHOCTH 3HAYEHUN CITyYaTHON BEIMUYMHBI IO PACIIPEIEICHUIO WU
C TIOMONILIO JMarpaMM; OIEPUPOBATh TMOHATHEM MATEMaTHYECKOTO OXKHIaHUS,
OPUBOJUTHL TPUMEPHI, KaK MPUMEHSIETCS MaTEMAaTHUYECKOE OXKHUJAHHWE CIydailHOM
BEJIMYMHBI HAXOAUTh MATEMATUUYECKOE OKUJIAHHUE IO JAHHOMY PacIpeieiCHUI0; UMETh
IPE/ICTaBICHHE O 3aKOHE OOJIBIIMX YHCEN; MMETh MPEJCTaBICHHE O HOPMAIbHOM
pacnpeieieHUN.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KITIACC
HaunmenoBanue paznena  KommuectBo|  OCHOBHOE cofeprKaHue OcHOBHBIE BUIbI AESATEIBHOCTU
(TembI) Kypca 4acoB oOyyJaromumxcs
[IpeacraBineHre JaHHBIX U 4 IIpencraBieHre TaHHBIX C TOMOILBIO
OIHUCATENbHAS CTATUCTUKA Tabiun u nuarpamm. CpenHee W3BiekaTh HHPOPMANHIO 13 TAOIHIL U
apu(MeTHIeCKoe, MeHaHa, HanOobIIee AT PAMM, HCI0JIB30BATH Ta0IHIIb! 1
Y HalMEHbIIIEE 3HAYCHHUs, pa3Max, ArarpaMMbl JJ1s IPENCTaBICHHA
JMCIIEPCHs], CTAHAAPTHOE OTKIOHeHHe  CTATHCTHYCCKHX faHHbIX. Haxomnth
YHCIIOBBIX HAGOPOB onucaTesbHbIE XapaKTEPUCTUKH JTaHHBIX.
BbiaBurartb, KpUTHKOBATH T'MIIOTE3bI O
XapakTepe CIydYailHOM W3MEHUYUMBOCTH U
ompeensoumx e€ gpakropax
Cityualinbie OIIBITHI 51 3 Crny4daiiHble SKCIIEPUMEHTHI (OMbIThI) U
CITy4aifiHbIe COOBITHS, OTIBITHI C CITy4aiiHbIe COOBITHS. BoinenssTb Ha mnpuMepax CilydailHbIe
[PaBHOBO3MOKHBIMHA 9HCMCHT&pHBI€ COOBITHUS (I/ICXOI[BI). COOBITHUS B OIIMCAHHOM cﬂyqaf/'[H()M OIIBITE.

QJICMCHTAPHBIMU UCXOJaMHU

BeposiTHOCTH CITy4aifHOTO COOBITHSA.
BeposTHOCTH COOBITHI B OIBITaX C
PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
coObrTusimu. [IpakTudeckas pabora

DopMyJIMPOBATH YCIOBUSA IIPOBEACHUS
CIIyYalHOTO OIBITA.

HaxonuTh  BEpOSITHOCTH  COOBITHIA
OIBITaX C PABHOBO3MOXKHBIMU UCXOJIaMHU.
MoaenaupoBarb OIIBITHI c
PABHOBO3MOXXHBIMU AJIEMEHTAapHBIMU
MCXO/aMHU B XOJI€ MPAKTUYECKOU paboThl

B




Onepanuu HaJ COOBITUSMH, 3 Onepanuu Hai COOBITUSIMU:
CJI0KEHUE BEPOSATHOCTEN nepeceyeHre, 00beIMHEHNE COOBITHIA,
TPOTUBOTIIOJIOKHBIE COOBITHSI.
Jluarpammel Ditsiepa. @opmyiia
CJI0’KEHUS BEpOATHOCTEN

HNcnonb30BaTh quarpaMMbl Jiliepa U
CJIOBECHOE OMHCAHUE COOBITUM IS
(hopMyJIUPOBKHU U N300paKEHUS
00BEIMHEHUS U TIEPECEUCHUS COOBITUI.
PemiaTh 3a1a4u C UCIIOJIH30BAaHUEM
(bopMyIIBI CIOKEHUS BEPOSTHOCTEH

Y cil0BHasE BEPOSITHOCTb, 6 Y cil0BHAsI BEPOSITHOCTh. Y MHOKEHUE

JIEPEBO CIIYYalHOIO OIIbITA, BEPOSTHOCTEN. JlepeBo CiydalHOTO

dbopmyIia moaHon SKcriepuMenTa. GopMyJia OJTHOU Pemateb 3aaa4u HA HAXO0XJICHHE
BEPOATHOCTHU U BEpPOATHOCTH. He3aBucHMbIE COOBITUS  BeposATHOCTEH COOBITHII, B TOM 4HCIIE
HE3aBUCHMOCTb COOBITHI YCIIOBHBIX C IMOMOIIBIO JIEPEBA CIIYYANHOTO

OTIbITA.
Onpenenasitb HE3aBUCUMOCTb COOBITHI 110
dopMyrie U MO OpraHU3alMU CIy4ailHOTO
OTIbITA




DNeMEHThl KOMOMHATOPUKU

KomOuHaTOpHOE MPaBUIIO YMHOKEHUS.
[TepectanoBku u pakropuain. Yuciuo
coueranuii. Tpeyronsuuk [lackas.
®dopmyna 6uHoma HeroTona

HUcnoab30BaTh IIPaBUiIo0 YMHOXKEHHUS IS
epeUrcaeHUs: COOBITUH B CilydailHOM
onbiTe. [losb3oBaTbes hopmynoii u
TpeyroiabHuKkoMm llackans s
OIIPENIEIICHNS YUCIIA COYETAHUN

Cepuu nociie10BaTEIbHBIX
HWCIBITAaHUN

buHapHbIN CITy4alHbIN OMBIT
(ucnpiTaHue), ycnmex HW  Heyjaua.
HeszaBucumele UCIIBITAHUS. Cepus
HE3aBUCHUMBIX UCIBITAHUN JI0 IEPBOTO
ycnexa. CepHsi HE3aBUCUMbBIX UCIIBITAHHIM
bepuymmu.  [lpaktuueckas pabora ¢
MCITOJIb30BAaHUEM AJIEKTPOHHBIX TaOJIHIL

Pa30uBaTh CI0KHBIE SKCIIEPUMEHTHI Ha
OTHEJIbHBIC UCTIbITaHUs. (OCBaMBATH
MOHATHUS: UCIIBITAHUE, CEPUS
HE3aBUCHUMBIX HCIIBITAHUM.

IIpuBoauTH IPUMEPBI CEPU
HE3aBUCHUMBIX HCTIbITaHUN. PemiaTh
3a/1a4d Ha MTOUCK BEPOSITHOCTEH COOBITHIA
B CEPUU UCHBITAHUU JI0 TIEPBOTO yCIIEXa U
B cepusix ucnblTanuil bepuyum. U3yyarts
B X0/Ie IPAKTHYECKOil padoThI C
VCTIOJIb30BaHUEM DJIEKTPOHHBIX TaOJIUIL
BEPOSITHOCTH COOBITHI B CEPUAX
HE3aBUCHUMBIX UCTIBITAHUM

Crny4aitHble BETUYUHBI
Y pacrpenesieHus

Crny4aiiHasi BeJIMYMHA.
Pacnipenenenue BeposiTHOCTEMN.
Huarpamma pacnpenenenus. Cymma u
IIPOU3BENCHUE CITyYalHBIX BEJINYHUH.

OcBauBaTh NOHATHS: ClTydaiiHas
BEJIMYMHA, pacIpeeicHue, Tadaua
pacnpeaeneHus, imarpamma




[Ipumeps! pacripeneneHuil, B TOM
YUCIIe FEOMETPUYECKOE U
OMHOMHAJIBHOE

pacnpeaeneHus.

IIpuBoaAUTH PUMEPHI
pacnpeneeHuii, B TOM YUCIIe
rCOMETPUICCKOT0 M OMHOMHAIBHOTO.
CpaBHuBaTB pacnpeneicHus
ciyvaiHbIX BeqimuyuH Haxoaurb
3HAYEHUSI CyMMBI U IPOU3BEICHUS
ciay4daiiHbix BequurH. CTPoOMTH U
pacno3HaBaTh reOMETPUIECKOE U
OMHOMHAIBLHOE pacpeIe/ICHUE

[loBTOpEHUE, 00001ICHME, 5 OnucarenbHasi CTaTUCTHKA. IHoBTOPATH H3yUEeHHOE
CUCTEMaTU3aLHs 3HAHUN Ciry4daliHble ONBITHI U BEPOSTHOCTH ¥ BBICTPAMBATh CHCTEMY 3HAHUM
CIy4alHBIX COOBITHH. Oneparuu Haj
COOBITUAMHU. DJIEMEHTbI
KOMOMHATOPUKH, CEPUU HE3aBUCUMBIX
VICTIBITAHU I
34
OO111e€ KOIMYECTBO YacOB I10
porpamme
11 KIIACC
HanmvenoBanue paznena | KommuectBo,  OCHOBHOE cOAep:KaHHE OcCHOBHBIE BU/IBI JEATENBHOCTH
(TeMbl) Kypca 4acoB oOyyJarommxcs




MarteMaTH4eCKOE 0KUTaHUE
CIIy4allHOW BEJIWYUHBI

[TIpumepsnl
MaTeMaTUYECKOTO
(cTpaxoBaHue, JIoTEpEs).
MaTemMaTudeckoe  OXHUAAHUE CYMMBI
Cly4allHBIX BeIW4MH. Maremaruueckoe
OKUJIaHUE r€OMETPUYECKOTO u
OMHOMMAIILHOTO paclpe/eIeHHI

IPUMCHCHUA
OXUaaHus

OcBauBaTh NOHITHE MATEMATHIECKOTO
OKHJIaHU.

IIpuBoAUTH U 00CYKIAATH TIPUMEPHI
TPUMEHEHUS MaTEMaTHIECKOTO OXKHTaHMSI.
BbrauciisiTh MaTeMaTHYECKOE OXKUAHUE.
Hcnosb30BaTh MOHATHE MATEMATHIECKOTO
OKHJIaHWS U €T0 CBOMCTBA MPH PEIICHUN
3anad. HaxoauTh 1Mo N3BECTHBIM
(dopMysiaM MaTEeMaTHYECKOE OXKHTaHNE
CYMMBI CITy9aliHbIX BEJTHYHH.

HaxoauTsb 110 n3BeCTHBIM (hopMyiaM
MaTEMaTUYECKUE OKHUTAHUS CITyIalHBIX
BEJIMYHMH, UMEIOIINX TEOMETPUUIECKOE U
OMHOMHAIIEHOE PACTIPEICIICHHUSI

Jlucniepcusi W CTaHIAPTHOE
OTKJIOHEHUE CIIy4aliHOU
BEJIMYHMHBI

Jlucnepcust ¥ CTaHJAPTHOE OTKIIOHEHHE.
Jlucriepcun reOMEeTpUYECKOro U
OMHOMMAIILHOTO pacpe/IeIcHUsI.
[IpakTruueckas pabora ¢
MCII0JIb30BAaHUEM DJIEKTPOHHBIX TAOJIHIL

OcBauBaThb MOHATHS: JIACTIEPCUS,
CTaHIapTHOE OTKJIOHCHHUE CIIy4YalHOH
BEJIUYUHEIL.

Haxoaurtes qucnepcuro mo
pacIpeIeNICHUIO.

HaxoauTsb 110 n3BecTHbIM (hopmyiam
TUCIIEPCUIO TEOMETPUYECKOTO U
OMHOMHAIIBHOTO paclpeiesIiCHus, B TOM
YHCJIC B XOJI€ MPAKTUUECKOU PabOTHI C
VCII0Ib30BAaHUEM BJICKTPOHHBIX TaOJIUI




3aKOH OOJIBIIINX YHCEJT

3aKoH OoNbIIKX YKcesl. BeIOOpouHbIi
MeTOJ1 uccieaoBannil. IlpakTuueckas
paboTa ¢ UCIOJIb30BAaHUEM IIEKTPOHHBIX
TabJInIL

3HAKOMHTBCS C BHIOOPOYHBIM METO/I0M
VCCIIEJOBAHNs COBOKYITHOCTH JaHHBIX.
N3yuyaTh B X0/1€ IPAKTHYECKOW padOTHI C
MCII0JIb30BAHUEM DIIEKTPOHHBIX TAOJIHIL
IpUMEHEHUE BEIOOPOYHOT0 METO1a
UCCIICIOBAHHUS

HernpepbiBHBIE CiTydaliHbIC
BEJINYUHBI (pacipeiesICHUs])

[Ipumepsl  HENPEpPBIBHBIX  CIyYallHBIX
BCJIMYMH. OyHKIMSA IJIOTHOCTH
pacnpeeseHus. PaBHomMepHOE
pacipeiesieHue U €ro CBOMCTBA

OcBauBaTh NOHATHS: HENPEPHIBHAS
CIy4aiiHas BEJIMYMHA, HEMIPEPBIBHOE
pacrpeneneHue, GyHKIUs MTOTHOCTH
BEPOATHOCTHU.
IIpuBoAMTHL  IpPUMEpPHI
CIIy4alHbIX BEJIMYMH.
Haxoauth BepOSTHOCTH COOBITHIA 10
NaHHOW (PYHKIIMU TUIOTHOCTH, B TOM YHCIIE
PaBHOMEPHOT'O pacIpele/ICHUs

HETIPEPBIBHBIX

HopwmanbHoe pacnpenenenue

3ama4n, TPUBOIAIINE K HOPMATLHOMY
pacnpenenenuto. @yHKIHS TIOTHOCTH U
CBOMCTBa HOPMAJILHOTO paclpe/ieIeHusI.
[IpakTtuueckas pabora ¢
MCIIOJIb30BAaHUEM DJICKTPOHHBIX TaOJIHI

OcBauBaTh NOHATHSA: HOPMAJILHOE
pacrpeaeneHue.

BoiaeasiTh 10 ONKMCAHUIO CIIyYalHbIE
BEJINYUHBI, PACTIPEACIIEHHBIE T10
HOpMaJlbHOMY 3aKoHY. IIpuBOAMTH
NMPUMePHI 337124, TPUBOISIINX K
HOpMaJIbHOMY pactpejienenuto. Haxonursb
YHUCJIOBBIE XapAKTEPUCTUKH HOPMAJIBHOTO
pacnpeneneHus Mo U3BECTHBIM (hopMyJIaMm.




Pemathb 3a1a4n, CBsI3aHHBIE C
[IPUMEHEHUEM CBOKWCTB HOPMAJIBHOTO
pacrupeneseHui, B TOM YUcie ¢
MCII0JIb30BAHUEM DIIEKTPOHHBIX TAOJIHIL

[loBTOpEHME, 0000IIEHNE
U CUCTeMaTu3alus 3HaHUU

19

[IpencraBiieHre JaHHBIX C TOMOIIBIO
Ta0IUI] U AUarpaMm, onucaTelbHas
CTaTUCTHKA, OTIBITHI C
PABHOBO3MOYXHBIMHU 3JIEMEHTAPHBIMU
COOBITUSIMU, BEIYUCIICHUE BEPOSITHOCTEN
COOBITUM ¢ MpUMEHEHUEM (OpMYJT U
rpaduueckux METOJ0B (KOOpANHATHAS
npsiMasi, IepeBo, auarpamma Jitnepa),
CITy4aiiHbIC BEIMYUHBI M PACIIPEICIICHNUS,
MaTeMaTHYECKOE OKUIAHUE CITYYaUHOU
BEITUYMHBI

[IoBTOpATh M3yYEHHOE W BBICTPaUBATH
CHUCTEMY 3HAHUU

OO0111e€ KOJMYECTBO YAacCOB II0
porpamMmme

34




YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O IPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. Maremartuka: anreOpa 1 Hayajla MaTeMaTUYECKOTO aHaIu3a, reoMeTpusi. Anrebpa v Hayalla MaTeMaTHIecKoro aHanusa. 10-
11 xmaccel: 6a30BbId M yrayOneHHbIM ypoBHU :yueOHUK/ILL.A.Amumos, FO.M.Komsrun, M.B.TkaueBa[u np]. — 11-e wu3n.,
Mocksa :IIpocsemenune, 2023

2.Marematrka: anreOpa MW Hadajga MaTeMaTHYECKOTO aHanmu3a, reomerpus. ['eomerpms: 10-11 xmaccel: 0a30BbIA U
yrayOnensbiii ypoau :yueOHuk/JI.C.Atanacsan, B.®.byry3os, C.b.Kagomues[u ap]. — 11-e uzn., Mocksa :[IpocBemienue,

2023
METOANYECKHUE MATEPUAJIbBI U151 YAUTEJIA

1. CDéz:opOBa Hanexna EBrenbeBHa, Tkauepa Mapus BrnamumupoBHa MaremaTtuka: airedpa ¥ Hayajga MaTeMaTHYeCKOTO
aHanu3a, reoMeTpus AsnreOpa W Haudana Marematudyeckoro ananmu3a 10—I11 kmaccel. Mertoauyeckne peKOMEHJALUHM K
yueOnuky 1. A. Anmumosa, FO. M. Konsruna, H. E. ®enoposoii u ap. M.:IIpocsemenne, 2023

2. Beiconkmii M.P.Teopus BeposiTHOCTel. 3a1auu M1 KOHTPOIbHBIE paboThl. 10 Kimacc

3. Tropun 0.H., Makapos A.A., Beicoukuii 1. P., fmenko . B. Teopust BEpOATHOCTEN M CTATUCTUKA. JKCIEPUMEHTAIBHOE
yaeOHoe nocooue aist 10 u 11 kimaccoB 0011e00pa3oBaTeNbHBIX YUPEKICHUN

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. bubnuoreka [{OK https://m.edsoo.ru

2.Poccuiickas 2JIeKTpOHHAs ITKOJA, - https://resh.edu.ru

3.Enunas xomwiekuus udpoBbIX 00pa3oBaTeIbHBIX PECYPCOB, - http://schoolcollection.edu.ru
4. PELIY EI'D https://ege.sdamgia.ru/

5.®UIIN https:/fipi.ru/
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