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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOT'PAMMBI
ITO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:kaaHCKOro BOCIUTAHMS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKOM MMO3UIIMM OOYyYaIOIIerocsi Kak aKTUBHOTO H
OTBETCTBEHHOTO 4YJIEHa POCCHICKOTrO O0OIecTBa, MPEACTaBICHUE O MaTeMaTHYEeCKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3INYHBIX CTPYKTYP, ABICHUHN, IPOIEAYP IPaKAAHCKOTO
oO1mrecTBa (BBIOOPHI, OMPOCH U JIPYroe), YMEHUE B3aUMOJACHCTBOBATH C COIMATBHBIMU
MHCTUTYTaMH B COOTBETCTBUHU C UX (DYHKIUSMHU U HA3HAUCHUEM;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(OPMUPOBAHHOCTh POCCHUMCKOW TpaKAAHCKOW HJCHTHUYHOCTH, YBa)KEHHUS
K IPOLIIOMY MW HACTOSAIIEMY pPOCCUHCKOM MATEMATUKH, LEHHOCTHOE OTHOIIECHUE
K JOCTHKEHUSAM POCCUMCKMX MAaT€MAaTUKOB M POCCHMCKOM MAaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTWKEHHWHA B JAPYrMX HayKaX, TEXHOJIOTHSIX, cdepax
HDKOHOMUKY;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUSI:

OCO3HaHWE JYXOBHBIX IIEHHOCTEH POCCHICKOTr0 Hapoaa, CPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHHUsA, ATHUYECKOTO TIOBEIEHHMsS, CBSI3aHHOIO C IPAKTUYECKUM
NPUMEHEHUEM JOCTHKEHUW HAayKd U JESATENbHOCThIO YYEHOTO, OCO3HAHHE JIMYHOTO
BKJIaJ]a B [IOCTPOEHUE YCTOWYMBOrO Oy IyIEro;

4) 3cTEeTHYECKOr0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKIKOYAsg OCTETUKY MAaTeMaTHYECKHUX
3aKOHOMEpPHOCTE, OOBEKTOB, 3a7ay, PEIICHHUH, pacCyKIeHUH, BOCHPUUMYHUBOCTH
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3NYeCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh YMEHHSI MPUMEHSITh MaTEMaTUYECKUE 3HAHUS B HMHTEpecax
3M0poBOTO W Oe30MmacHOro o00pasza XWU3HHW, OTBETCTBEHHOEC OTHOIICHHWE K CBOEMY
3I0POBBIO  (37I0pOBOE MHTaHUE, COAJTAHCUPOBAHHBIM PEXKUM 3aHATHM M OTIbIXa,
perymnspHas pusndeckas akTUBHOCTD), PU3NUECKOE COBEPIICHCTBOBAHUE MPU 3aHATUIX
CIIOPTUBHO-037I0POBUTEIHHON JIEATEILHOCTBIO;

6) TPY10BOIr0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYAOTIO0HS, MHTEPEC K Pa3TuIHBIM
chepam TmipodecCUOHAILHONW JICSATEIbHOCTH, CBS3aHHBIM C MaTeMaTUKOM U  eé
MPWIOKEHUSIMUA, YMEHHE COBEpINATh OCO3HAHHBIA BBIOOP Oyaymied mpodeccun u
peann30BbIBAaTh COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI, TOTOBHOCTh M CIHOCOOHOCTH
K MaTeMaTHYeCKOMY 0Opa30BaHHUIO U CaMOOOPa30BaHUIO HA MPOTSHKECHUU BCEH KU3HH,
TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PCIICHUH TMPAKTHUSCKUX 3a7ad MaTeMaTHICCKOH
HaTpaBJICHHOCTH;



7) 3KOJIOTMY€eCKOT0 BOCTUTAHHUS:

c(hOPMHUPOBAHHOCTH IKOJOTUUECKON KYJIbTYPhl, HOHUMAHUE BIUSHUS COLIUAIBHO-
HKOHOMUYECKHUX MTPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLIUATIBHON CPeJibl, OCOZHAHUE
rII00aNbHOTO  XapakTepa JKOJIOTMYECKUX MpoOJeM, OpHEHTalus Ha MPUMEHEHUE
MaTeMaTHYECKUX 3HAHUW JUIS pelIeHHus 3aJad B O0JIaCTH OKpYXaloIlew cpemsl,
IUTAHUPOBAHME TOCTYNKOB M OLEHKM MX BO3MOXKHBIX NMOCIEACTBUM ISl OKPY’KarOLIEH
Cpenbl;

8) HeHHOCTH HAYYHOT0 NO3HAHMSI:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIECTBEHHOW MPAaKTHUKU, TOHHUMaHUE MaTeMaTUYECKON HayKu Kak
cepbl 4eJIOBEYECKOM JI€ATEIbHOCTH, 3TAllOB €€ Pa3BUTHSI U 3HAYMMOCTH ISl Pa3BUTHS
MUMBUJIM3AINK, OBJAJCHUE S3bIKOM MaTEMaTUKH M MaTeMaTH4YeCKOW KyJIbTypou
KaK CpEACTBOM TIO3HAHUS MHpPA, TOTOBHOCTh OCYIIECTBJISITH IPOECKTHYIO U
MCCJIEIOBATENBCKYIO IEATEIBHOCTD UHAUBUYAJIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynbpTare mzyueHuss MaTeMaTUKU HA YPOBHE CpPEHEro 00IIero oopa3oBaHUs
y oOyuaromerocsi OyayT cpopMUpOBaHbI MMO3HABATEIIbHBIC YHUBEPCAJIbHBIC y4eOHbIC
JENUCTBUS, KOMMYHUKATHUBHBIE YHUBEpPCAIbHBbIC y4eOHBbIC JIEUCTBUS, PETYJISTUBHBIC
YHUBEpCaAIbHBIC yIeOHBIC TEHCTBUS, COBMECTHAS IS TEIHHOCTD.

Ilo3HaBaTeibHbIC YHUBEPCAJbHbIC Y4eOHbIC AeiiCTBHUSA
ba3oBble Jlornyeckue 1eMcTBus:

BBISIBISITD M XapaKT€pU30BAaTh CYLIECTBEHHbIE MPU3HAKK MAaTEMaTHYECKHUX
OOBEKTOB, MOHITHH, OTHOIIEHUN MEXIY MOHATHAMH, (HOPMYIMpPOBATH ONpPEIEICHUS
NOHATUH, YCTAHABIMBATh CYIIECTBEHHBIA TMPU3HAK KIacCU(PUKALWK, OCHOBaHUSA
JUIst 000011IEHUS U CPAaBHEHUS, KPUTEPUU IIPOBOIUMOTIO aHAIN3a;

BOCIPUHUMATh, GOPMYJIUPOBATH U MPEOOPA30OBBIBATH CY)KJICHUS: YTBEPIUTEIbHbIC
U OTpULATEIbHBIC, EAUHUYHbBIC, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJISITh MAaTEMaTUYECKHWE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W MPOTUBOPEUHS
B (pakTax, NaHHBIX, HAOMIOJEHUAX W YTBEPKICHHUAX, HpeajaraTb KPUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JIeJIaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, I€TYKTUBHBIX U MHIYKTUBHBIX
YMO3AKJIIOYEHUM, YMO3aKIIOUEHUH 110 aHAJIOTUU;

IPOBOJUTH CAMOCTOSITEIBHO JI0KA3aTEIbCTBA MATEMAaTHUYECKUX YTBEPKICHUIN
(npsiMble U OT TMPOTHUBHOIO), BBICTpAaMBaTh APryMEHTAlUIO, NPHUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 perieHus yueOHOU 3ajauu (CpaBHUBATh HECKOJBKO BapHaHTOB
peleHusi, BbIOMpaTh Haubosee MOAXOIAIMINNA ¢ YYETOM CAMOCTOATEIbHO BBIIEIECHHBIX
KPUTEPHUEB).



ba3oBble Hcciien0BaTeIbCKHE JEHCTBHA.

WCIIOJIb30BaTh  BOMPOCHI KaK HCCIIECIOBATEICKUM  MHCTPYMEHT  ITO3HAHUS,
dbopMyIHpoBaTh BOMPOCH, (DUKCHUPYIOIMHNE MPOTUBOPEUHE, TPOOIEMy, YCTaHABIINBATh
HCKOMOE U JJaHHOE, (DOPMUPOBATH THUIIOTE3Y, ApI'YMEHTHPOBATH CBOIO MO3UIIHI0, MHEHHE;

MPOBOJAUTH CaMOCTOATENIBHO CIUIAHUPOBAHHBIM  SKCIEPUMEHT, HUCCIEIOBAHUE
M0 YCTAHOBJICHHWIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SIBICHHS, IpoIllecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEKTy OObEKTaMHU, SBJICHUSIMHU, MPOLECCAMMU;

CaMOCTOSTEIILHO (OPMYIHPOBATH OOOOIICHHWS ¥ BBIBOJALI 10 pe3yJbTaTaM
MPOBEAEHHOTO HAOJIIOACHUS, UCCIICIOBAHUS, OIIEHUBATh JOCTOBEPHOCTH MOTYUYECHHBIX
pe3yJIbTaTOB, BRIBOJAOB M O0OOIICHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXKe BBIABUIATh
MPEATNOI0KEHUS O €r0 PAa3BUTUHU B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmanmei:

BBISIBIIATH Ie(PUIMTHI HH(OPMAIH, TAHHBIX, HEOOXOIUMBIX ISl OTBETA Ha BOMPOC
U JJIA pELICHUS 3a1a4H;

BBIOMpPATh HMH(OpPMALMIO W3 HMCTOYHUKOB pA3JIMYHBIX THUIIOB, AHAJIU3UPOBATh,
CUCTEMATU3UPOBATh U HHTEPIPETUPOBATh MHPOPMALIUIO PA3JIMYHBIX BUIOB U (PopM
IIPEICTaBIICHMSI,

CTPYKTYpUpOBaTh HHGOPMALMIO, NPEACTaBIATH €€ B pPA3NIUYHBIX (popMmax,
WJUTIOCTPUPOBATh IpapuecK;

OLICHUBATh HAJIEXHOCTh MH(OPMAIMU MO CaAMOCTOATENIBHO C(OPMYINPOBAHHBIM
KPUTEPUSM.

KoMMmyHUKaTHBHBIC YHUBEpPCAJbHbIE y4eOHbIE AeHCTBUS:

BOCIIPUHUMATh M (QOPMYJIUPOBATH CYXKICHHUS B COOTBETCTBUM C YCIOBUSIMHU
U LEISIMU OOILIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U
NIMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy pELIEHUs 3a]a4l, KOMMEHTHUPOBATh
MOJIyYeHHBIA PE3yNbTaT;

B Xo0A€ OOCYKXIEHMs 3alaBaTh BOMNPOCHl MO CYLIECTBY OOCYKOAEMOW TEMBI,
npo0JieMbl, pelaeMoi 3a/auu, BbICKA3bIBaTh MJIEW, HALIEJICHHbIE HA MOMCK pPELICHMUS,
COMOCTAaBIISATh CBOM CYXICHUS C CYXKACHUSAMU JIPYTUX YYacTHUKOB JUaora,
OoOHapy>KUBaTh pa3JInyue M CXOJACTBO IMO3ULIUHA, B KOPPEKTHOH dopme (popMyInpoBaTh
pa3HOIIIACHsl, CBOU BO3PAXKEHUS;

MPEACTABIIATh PE3YyJbTaThl PELICHUs 3aJaud, SKCIEPUMEHTa, HWCCIEAOBaHMS,
MPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (opMaT BBICTYIUIGHHS C Y4€TOM 3ajad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PerynsitTuBHble YHUBeEpPCAJbHbIE Y4eOHbIE JeHCTBUA
Camoopranm3anus:

COCTaBJISITh TJIAH, AJITOPUTM PEIICHHS 3a/1a4H, BRIOUPATh CIIOCO0 PEIICHUs C YIETOM
UMEIOIIUXCS PEeCYypCOB U COOCTBEHHBIX BO3MOXXHOCTEHM, apryMEHTHUpOBaTh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOW MH(OPMAITUH.



CaMOKOHTPOJIb:

BJIa/ICTh HABBIKAMHU TIO3HABATEIbHOU pedieKcHHd KaK OCO3HAHMS COBEPIIAECMBIX
JNEHUCTBUM M MBICIUTENIBHBIX MPOLIECCOB, HX PpE3YyJlbTaTOB, BIAAETh CHOCOOaMHU
CaMOIIPOBEPKH, CaMOKOHTpPOJIS IpOLiecca M pPe3yibTaTa PEIICHHUs MaTeMaTHYeCKON
3a7a4u;

OpEeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HMKHYTh IpU pELICHUH 3ajaud,
BHOCUTb KOPPEKTHBBI B JESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBLCTB, JAHHBIX,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE pE3y/bTaTa LEJIU U YCIOBUSAM, OOBACHATH MHPUUYUHBI
JOCTUKEHUS WM HETOCTHXKEHUS pPe3yNIbTaTOB JIEATEIbHOCTH, HAXOAUTh OLINOKY, 1aBaTh
OLIEHKY IIPUOOPETEHHOMY OIBITY.

CoBMecTHas1 1eAATEIbLHOCTD:

HOHHUMATh U UCIOJIb30BaTh IPEUMYILIECTBa KOMAHIHOM U MHIMBUYaJIbHOU pabOThI
OpU peuleHUH Y4YeOHbIX 3a/Jady, NPUHHUMATh 1LE€Jb COBMECTHOM JESTENIbHOCTH,
IUIAHUPOBATh OPraHU3allMl0 COBMECTHOM padoThl, paclpeaesiarb BHABI padoT,
JIOTOBapUBaThCs, OOCYXAaTh IpoOLECC M pe3yiabTaT padboTel, 00001aTh MHEHUS
HECKOJIBKHX JIFOJEH;

y4acTBOBaTh B TIPYNIOBBIX (QopMax paboTsl (00CyxkaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMBbI» U UHBIE), BBIIIOJIHATH CBOIO YaCTh Pa0OTHI U KOOPAUHUPOBATH CBOU
JEUCTBUS C APYTMMH WICHAMH KOMaH/Ibl, OLIEHUBATh KA4€CTBO CBOETO BKJIaJa B OOLIUI
OPOAYKT IO KPUTEPUSIM, CPOPMYIUPOBAHHBIM YUaCTHUKAMU B3aMOICHCTBUSI.

IIpeaMeTHble pe3yJbTaTbl OCBOCHHUS (efepalbHON paboueid mporpamMmbl
M0 MaTeMaTUKEe MPEJCTABJICHBI MO rojgaM OOy4YeHHUs B paMKaX OTHEJbHBIX Y4EOHBIX
KYPCOB B COOTBETCTBYIOILIUX Pa3Aeiaax HACTOAILIEH ITPOTPAMMBL.



OEJAEPAJIBHASA PABOYASA ITPOTPAMMA YYUEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A>»

COAEPXKXAHUE OBYYEHUA
10 KIIACC

Yuciaa v BbIYUCTICHUSA

Panmonaneupie umcna. OOBIKHOBEHHBIE U JECATUYHBIC JApOOW, TPOIICHTHI,
OecKoHeuHbIe neproandeckue 1poou. [Ipumenenue npoOeii U MPOLEHTOB AJIsl PEILICHUS
IIPUKJIAJAHBIX 33724 U3 PA3JIMYHBIX OTPACICH 3HAHUM U PEaJbHOM KU3HU.

JleicTBuTENnbHBIE  4yMcia.  PanyMoHanpHble W HMPPALMOHAIBHBIE  YHCIIA.
Apudmernueckue onepalunuy ¢ ASMCTBUTENbHBIMHU YHCIaMHA. MOyJb I€HCTBUTEIBHOTO
yucia U ero ceorictsa. [IpubnnxEHHbIe BBIYUCIECHNS, IPABUJIa OKPYIJICHUS, IPUKHUIKA U
OLICHKA PE3yJIbTaTa BEIYUCIICHH.

Crenenp ¢ nensM nokasareseM. bunom Herotona. Mcnonb3oBaHue MOAXOASIIEH
GbopMbl 3amMCH JAEUCTBUTENBHBIX YHUCEN JUISl PpELIEHUs MPaKTUYECKHX 3aJad |
IIPE/ICTABIICHUS] IaHHBIX.

ApupmMeTnyecknii KOpeHb HaTypaibHOM CTENEHU U €0 CBOMCTBA.

CreneHb ¢ pallMOHAIBHBIM  [OKa3aTeleM W €€ CBOWMCTBA, CTENEHb
C JICMCTBUTEIILHBIM [10KA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa Jjorapudma. JlecsITUUHbIE W  HaTypajbHbIE
Jorapu@mel.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHUCIIOBOTO aprymeHra. ApKCHUHYC,
APKKOCHHYC U apKTaHT'€HC YMCIIOBOTO apryMEHTa.

YpaBHEHUS U HEPABEHCTBA.

ToxnecTBa U TOXJIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUSI.
PaBHOCWIIBHBIE YpaBHEHMSI M  YpPaBHEHHUS-CIEIACTBUA. HepaBeHCTBO, pelleHue
HEpPABEHCTBA.

OcCHOBHBIE METOJBI PEIICHHS NENbIX W JIPOOHO-PAlMOHATIBHBIX YpaBHEHUW U
HEPaBEHCTB. MHOTOWIEHBI OT OJTHOW MTEPEMEHHOM. J/[esieHrne MHOTOYIeHAa HA MHOTOYJICH
c ocratkoM. Teopema be3y. MHorounensl ¢ uensiMu koddduuuentamu. Teopema
Buera.

[IpeoOpazoBanus YUCTOBBIX BHIPAKECHHM, COACPKAIIUX CTETICHU ¥ KOPHHU.

Uppauuonansubie ypaBHeHUs. OCHOBHBIE METOJbl PEIICHHS HPPALUMOHATBHBIX
YPaBHEHHU.

[TokazarenbHbie ypaBHEHMs. (OCHOBHBIE METOAbl PEIIEHUS MOKAa3aTEIbHBIX
YPaBHEHHU.

[IpeoOpazoBanue BeIpaKEHUH, COAEPKALTUX JOTapu(PMBbI.

Jlorapudmuyeckue ypaBHeHHs. OCHOBHBIE METObI PELICHUS JIOTapU(PMHUUECKUX
YpaBHEHUM.

OcHoOBHbIE TPUTOHOMETPUUECKUE bopMyIIbIL. [TpeoOpa3zoBanue
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TPUTOHOMETPUUYECKUX BBIpaKCHUU. PellleHne TpUroHOMETPUIECKUX YPaBHEHUN.
Pemenne cucremM MMHENHBIX ypaBHEHUM. MaTpuila CUCTEMBI JIMHENHBIX YPAaBHEHUM.
Onpenenurens MaTpuLbl 2X2, ero reOMETPUYECKUI CMBICI W CBOWCTBA, BBIYMCIICHHUE
€ro 3HA4YCHUs, IPUMECHEHUE ONPENENIUTEN [ PELICHUS CHCTEMBI JIMHEWMHBIX
ypaBHEHUH. Pemenne NpukiagHelX 3a4a4d ¢ IOMOLIbIO CUCTEMBI JIMHEHHBIX YPaBHEHU.
HccnenoBanye NOCTPOCHHON MOJIENIN € TIOMOIIBIO MAaTPHULL U OIIPEAETUTEINICH.
[locTpoeHne MaTeMaTHYECKMX MOJEIEH pEallbHOW CHUTyallud C IOMOIIBIO
YPaBHEHUM W HepaBeHCTB. [IprMeHeHne ypaBHEHHH W HEPABEHCTB K PELICHUIO
MaTEeMaTUUYECKUX 3a7a4 U 33a4 U3 PA3IMYHBIX 00JIacTell HAYKU U PEAIbHOM KU3HU.

DOyHKkuMM U rpapuku

Oyukuus, cmnocoObl 3afanus GyHKIUH. B3aumHO oOpaTHBle  (QYHKIUU.
Kommnozumms pyukiuit. ['paduk dyHkuuu. InemeHtapHbie mpeodpa3zoBaHus rpadukoB
byHKIU.

OOnacTe ompeneneHUss U MHOXKECTBO 3HaueHMH (yHkumu. Hymu dyHkuumm.
[IpomexyTku 3HaKonmocTossHCTBa. UYETHble M HeuéTHble GyHKuu. l[lepuonuueckue
¢ynkun. [lpomexxyTku MOHOTOHHOCTH (PyHKIMUA. MaKCUMyMbl 1 MUHUMYMBI (DYHKIIUH.
Haubonbiiee u HauMeHblee 3HaueHNUs (PyHKINUU Ha IPOMEKYTKE.

JIluneliHasg, KBagpaTuyHash W JApoOHO-TMHENHas (QyHKUMU. OJIEeMEeHTapHOe
UCCJIEIOBAaHHUE U TTOCTPOCHUE UX IPa(pUKOB.

Crenennas (yHKIUS C HaTypaldbHBIM U IENbIM TokazateneMm. EE cBoiicTBa u
rpaduk. CBoiicTBa M rpaduk KOpHsS N-0il CTeNeHW Kak (PyHKUHUU OOpaTHOM CTENEeHU
C HaTypaJIbHBIM [TOKA3aTEJIEeM.

[TokazatenbHass W Jnorapudmuueckass (QyHKIIMU, WX CBOWCTBA H Tpadukw.
Hcnonb3oBanue rpadukoB QyHKIMMI 151 pelIeHUs] ypaBHEHUH.

Tpuronomerpudeckasi OKpyKHOCTb, OIPEJCIICHNE TPUTOHOMETPUUECKUX (PYHKIIMN
YHUCJIOBOI'O apryMEHTA.

QOYHKIMOHAIbHBIE 3aBUCHUMOCTH B PEAIbHBIX IpoLeccax U sBieHUsX. ['paduku
pEaIbHBIX 3aBUCUMOCTEM.

Hayajia MaTeMaTH4€CKOro aHaIM3a

ITocimenoBaTenbHOCTH,  CIIOCOOBI  3aJaHMSl  IIOCJEIOBaTCIbHOCTEH. MeTox
MAaTeMaTHYECKOW HMHAYKIMU. MOHOTOHHBIE M OTPAaHUYEHHBIC I1OCIEAOBATEIBHOCTH.
Hctopusi BO3HMKHOBEHMS MaTEMaTHYECKOTO aHaldu3a Kak aHaiu3a OEeCKOHEYHO
MaJIbIX.

Apudmernueckass U TreoMeTpuyeckas mporpeccud. beckoHedHO yObIBaroIas
reomerpuyeckass mnporpeccusi. Cymma OeCKOHEYHO YOBIBAarOIIe TIeoMEeTpHUYecKOn
[IpOrpeccuy. JIMHENHBIM U DKCIOHEHUUAIBHBIN pocT. Yucio e. PopMmyna CIOKHBIX
IIPOLIEHTOB. M cronp30BaHue NMPOTPECCUM I PELICHUs PEAIbHBIX 3a1a4 IPUKIAJHOTO
Xapakrepa.

HenpepoiBable QyHKIMM U ux cBoiicTBa. Touku paspbiBa. ACUMNOTOTHI TpadUKOB
bynkuumii. CBoiicTBa (QYHKIIMHA HENPEpPHIBHBIX Ha OTpe3ke. MeToJ HWHTEpPBaJIOB
JUIS pellieHus1 HepaBeHCTB. [IpruMeHeHne CBOMCTB HENPEephIBHBIX (PYHKIMM U1 PEILICHUS
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3a1ad4.
[lepBass u BTOpass mpou3BoaHble (PyHKuMU. OmnpeneneHue, reOMETPUUYECKHA U
(u3nyecKuil CMBICI IPOU3BOIHOMN. YpaBHEHNE KacaTeIbHOU K rpaduky QyHKIUU.
[IpousBoaubie 31eMeHTapHBIX (QyHKIHA. [IpousBogHas CyMMbl, TMpPOU3BEICHHUS,
YaCTHOTO ¥ KOMITO3ULIUU (DYHKITUH.

MHo:xecTBa U JIOTHKA
MHOXeCcTBO, Olepaluy HajJ MHOXECTBaMU U MX CBOMCTBa. Jluarpammel Diiiepa—
Benna. [IpumeHeHrne TEOPETUKO-MHOKECTBEHHOTO anmnapara JUisi OMMCAHUS PeajlbHbIX
MIPOIIECCOB U SBJICHUM, TIPY PEIICHUU 3a71a4 U3 APYTUX yISOHBIX MPEAMETOB.
Onpenenenue, TeopeMa, CBOMCTBO MaTEeMaTUYECKOro OOBEKTa, CIEICTBHE,
JI0Ka3aTEIbCTBO, PABHOCHUIIBHBIE YPABHEHHS.

11 KJIACC

Yucsia 1 BbIYUCIEHUS

Harypanbsubie u uensie yncina. [[pumeHeHne NpU3HAKOB JAEIUMOCTH LETbIX YUCEN,
HauOobIMi o01mmi genutensd (nanee — HOJl) u HaumeHnsbiiee oO1iee kpatHoe (Janee —
HOK), ocrarkoB mo monymnto, aiaroput™Ma EBkiaupa ais pemieHus 3ajad B IEJbIX
YHUCIIax.

Kommnekcuble uncna. AnreOpandeckas U TpUTOHOMETpHUYecKas (POpMbI 3amucH
KOMILJIEKCHOTO 4Hucia. Apu]MeTHdeckue orepanud ¢ KOMIUIEKCHBIMU YHUCJIaMHU.
N300paskeHre KOMIUIEKCHBIX YHCENl Ha KOOPJIMHATHOM TiockocTu. Popmyia Myaspa.

Kopau n-oii creneHn W3 KOMIUIEKCHOTO 4ucia. [[ppuMeHeHHWe KOMIUJIEKCHBIX YHCEIN
JUISL perieHuss GU3NUeCKUX ¥ TEOMETPUUECKUX 3aj1ay.

YpaBHeHHS U HEPABEHCTBA

Cucrema U COBOKYITHOCTh YPaBHEHHWH M HEPAaBEHCTB. PaBHOCHIIBHBIE CHCTEMBI U
CUCTEMBI-CIIEACTBUs. PaBHOCHIIBHBIE HEPABEHCTBA.

Ot60p KOpHEH TPUTOHOMETPUYECKUX YPaBHEHHUM c IIOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. Perenrne TpuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHBIE METOIbl PELLICHUS MTOKA3aTENbHBIX U JIOTAPU(PMUUECKHX HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHHS] CUCTEM W COBOKYIIHOCTEH pPallMOHAIBHBIX,
UPpaALMOHATIbHBIX, TIOKA3aTEeIbHBIX U JJOTapU(PMHUUECKUX YPaBHEHHIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMU.

[IpumeHenne ypaBHEHMH, CUCTEM M HEPABEHCTB K PEUIEHUIO MAaTEMAaTHYECKHX
3a/lady U 3a7a4 U3 Pa3IMYHbIX 00JacTell HAyKd M peasbHOW >KU3HU, WHTEPIpPETALIMS
IIOJIyYEHHBIX PE3YJIbTATOB.

DyHKIUH U TPaPUKU

I'padpux xommosunuu QyHknui. ['eomerpuyeckue oO0Opa3bl ypaBHEHUH U
HEPAaBEHCTB HAa KOOPAMHATHOM MJIOCKOCTH.

Tpuronomerpudeckue QyHKINU, UX CBONCTBA U TPaPUKH.



['padprueckue MeTobl pellieHrs YpaBHEHU U HEPABEHCTB. [ 'paduyeckrue MeTo bl
pelieHus 3aay ¢ napaMmeTpamu.

Hcnonbs3zoBanne rpadukoB (QYHKIUNA JUIsl  UCCIENOBAHUS  MPOLECCOB U
3aBHCHMOCTEH, KOTOpbIE€ BO3HHKAIOT MPU PEHICHHH 3a7ad M3 JPYTUX Y4eOHBIX
MPEAMETOB U PEATbHOU KU3HH.

Havana maTeMaTH4eCKOro aHAJIM3a

[IpuMeHeHHe NPOU3BOJHOM K HCCIENOBaHUI (PYHKIMH HAa MOHOTOHHOCTb U
KcTpemyMbl. HaxoxaeHne HanOONBIIEr0 M HAUMEHBLIETO 3HAYCHHWH HENpEephIBHOU
(GYHKIINHM Ha OTpE3Ke.

[IpuMeHeHre MPOU3BOIHOM TSl HAXOXKACHUS HAWTYYIIEro PeMEHUs B TPUKIIATHBIX
3aJ1a4ax, Ui ONpeesIeHUs] CKOPOCTU M YCKOPEHUs Mpoliecca, 3aJaHHOro GopMyJIoi niu
rpadukom.

IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO  IepBooOpa3HbIX. IlepBooOpa3HbIe
ayieMeHTapHbIX pyHKuui. [IpaBuia Hax0XaeHUS IEpBOOOPa3HBIX.

Nurterpan. ['eomerpuyecknii cMbICI HMHTErpayia. BeluucieHue omnpenes€HHOro
uHTerpana no gpopmyne Hetotona—Jlenonuna.

[IpuMeHeHne uHTEerpana g HaXOXKIEHUs TUIoMane IocKuX (uryp u o0bEMOB
r€OMETPUYECKUX TEIL.

[Ipumepst  pemenuit  auddepeHUaIbHBIX  ypaBHEHUH. MaTtemaTudeckoe
MOJIEJTMPOBAHUE PEAIbHBIX MPOLIECCOB C MOMOIIBIO0 TU((HEepeHIINATBHBIX YPaBHEHUI.

HPEIMETHBIE PE3YJIbTATDBI

K koniry o0yuenus B 10 ki1acce 00y4aromuiics MOJIyIuT CISAYIONINE MPEAMETHBIC
PE3yNbTATHI IO OTACIBHBIM TeMaM (pesiepaibHO paboueit mporpaMmbl yueOHOTO Kypca
«AnreOpa ¥ Hayasia MaTeMAaTUIECKOTO aHAITN3aY:

Yucsia v BbIYUCICHUSA:

CBOOOJTHO OTEPUPOBATH TMOHATHUAMH: PAlMOHATBHOE YHUCIIO, OECKOHEUHAs
nepuoAndecKas Ipook, MPOILIEHThI, UPPALMOHATIBEHOE YUCII0, MHOXKECTBA PaIllMOHATBHBIX
Y ICUCTBUTENBHBIX YUCEI, MOAYJIb JEUCTBUTEIBLHOIO YHUCIIA;

MPUMEHSATH IPOOU W MPOLEHTHI IJI PEIICHUS MPUKIAAHBIX 3a7a4 U3 Pa3IuYHBIX
OTpaciey 3HaHUU U PEaIbHOU KU3HU;

MPUMEHATh NPUOIKEHHBIC BBIYMCICHUS, TpaBUjia OKPYTJICHUS, MPUKUIKY H
OLICHKY p€3yJIbTaTa BEIYUCICHUM;

CBOOO/IHO OMEPUPOBATH MOHATUEM: CTETICHB C IEIbIM MTOKa3aTesieM, UCII0JIb30BaTh
MOIXO/ISIIYI0 (POPMY 3aITUCH JEHCTBUTEIBHBIX YUCET ISl PEIICHUS IPAKTUYCCKUX 3a/1a4
Y MPEJICTABJICHUS JJAHHBIX;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM: apPUPMETUUCCKUNA KOPEHb HATypaIbHOU
CTEIICHH;

CBOOOJHO OINEpPUPOBATH MOHITHEM: CTENEHb C palMOHAJIBLHBIM IIOKa3aTeleM;

CBOOOHO OTIEPUPOBATH MOHATUSIMU: JIOTapU(M YHCIIa, TECATUIHBIE U HATypaTbHbBIE
JorapuMsl;



CBOOOZHO OMEpUPOBATH TMOHSATUSIMU: CHHYC, KOCHHYC, TAaHI€HC, KOTAHIE€HC
YUCIIOBOTO apryMEHTa;

ONEpUPOBATH TMOHSATUSIMU: APKCHHYC, apPKKOCHUHYC UM apKTaHTE€HC YHCIOBOIO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH TMOHATUAMH: TOXKIACCTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHHUS U YPABHEHUSI-CIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA,;

MPUMEHSTH PAa3JIMYHbIC METObI PEIICHUS PALIMOHAIBHBIX U JPOOHO-PAIlMOHATBHBIX
YPaBHEHUM, IPUMEHSITh METOJ UHTEPBAJIOB JJIsl PELICHUS] HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: MHOTOWIEH OT OJHOM IepEeMEeHHOMH,
MHOTOWICH C MEJbIMU Kod(uImeHTamMmu, KOpHH MHOTOWICHA, MPUMEHSATH JEICHHUEC
MHOTI'O4JIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy be3dy u teopemy Buera miis pemenus
3a11ay;

CBOOOJTHO OMNEPUPOBATH TMOHSATUSMU: CHUCTEMa JMHEHHBIX YpPaBHEHUM, MaTpHIIa,
ONPEAECTUTENb MATPULIBI 2 X 2 U €r0 TEOMETPUUYECKUN CMBICH, UCTIOJIb30BaTh CBOMCTBA
omnpenenuTens 2 X 2 JJid BBIUKCIEHUS €ro 3HAYEHUs, MPUMEHATH OIPEACIUTEIN
Il PEIIEHUsS CHUCTEMBI JIMHEHMHBIX YPAaBHEHHM, MOJIECIUPOBATh PEANBHBIE CUTyallUH
C TOMOIIBIO CHUCTEMBI JIMHEMHBIX YPAaBHEHHM, HCCIEAOBATh ITOCTPOCHHBIE MOIEIN
C ITIOMOILBIO MAaTPULL ¥ OIIPEIACIIUTENIEN, UHTEPIIPETUPOBATH IMOJIYYEHHBIN PE3YIIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUIA C KOPHIMU JIJIsl TPEOOpa30BaHUs BIPAKECHHUIA,

BBINIOJIHATh PEOOPa30BaHUsl YHCIOBBIX BBIPAXKEHUHM, COAEpPKALMX CTEHNEHU
C pallMOHAJIBHBIM I10KA3aTENEM;

MCIIOJIb30BaTh CBOMCTBa JIorapu(MoB [JIsi MpeoOpa3oBaHUs JIOTapU(PMHUUECKUX
BBIPAKCHUI;

CBOOOZIHO ONEpUpOBaTh MOHATUSMHU: HUpPpPALUOHAIbHBIC, I[IOKa3aTejabHblE U
jgorapu(pMHUUecKre ypaBHEHMs, HAXOIUTh HX PELIEHUS C IMOMOIIBI0 PAaBHOCHIJIBHBIX
NEepPeX0A0B WIIM OCYLIECTBIISASA MPOBEPKY KOPHEW;

MPUMEHATh OCHOBHBIE TPUTOHOMETpHUYECKHE (OpMyIbl AJisi TpeoOpa3oBaHUs
TPUTOHOMETPUUECKHUX BBIPAKECHHUI;

CBOOOIHO ONEpUpPOBATH MOHITHEM: TPUTOHOMETPUUECKOE YpaBHEHHE, IPUMEHSTh
HeoOXxoauMble (OpMyNbl JJii PEIICHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKHUX
YpaBHEHU;

MOJIEJIMPOBAaTh pealbHbIe CUTYallUH Ha S3bIKE alreOpbl, COCTABISTH BBIPAKEHMUS,
YpaBHEHUS, HEPABEHCTBA IO YCIOBUIO 3a/1ayd, HCCIEAOBATh NOCTPOEHHBIE MOJEIU
C MCIOJIb30BaHUEM anmnapara ajareOphi.

DOyHKIUM U TPaPUKU:

CBOOOJHO OINEpUPOBaTh NOHATHAMHU: (DYHKIMS, CHOCOOBI 3afaHusi (QYHKIIHH,
B3aMMHO OOpaTHble (DYHKIMH, KOMIO3UIMUS (QyHKIMM, rpaduk (QYHKIUU, BBIIOIHATH
aJIEeMEHTapHbIE peoOpa3oBaHus TpaduKoB GyHKITUI;

CcBOOO/IHO ONEPUPOBATH MOHATUSAMU: 00JIACTh OTIPEACIECHUS U MHOXKECTBO 3HAYEHHI
(GyHKIMY, HYyIU (YHKIUH, TIPOMEKYTKH 3HAKOIIOCTOSTHCTBA,

CBOOOJTHO  ONEpPUpPOBATH  MOHATHUAMHU: UYETHBIE M  HEUYETHbIE  (PyHKIUH,
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nepuoanyeckue (PyHKIHUU, TPOMEXKYTKHM MOHOTOHHOCTH (YHKIUH, MAKCUMYMBI U

MUHUMYMbI (YHKIIMHU, HAaNOOJIbIlIEE U HAMEHbIIEeE 3HaUeHUE (DYHKIIMU Ha IPOMEXKYTKE;

CcBOOO/IHO ONEPUPOBATH MOHATUSAMU: CTETICHHAsA (DYHKIHUS C HATYPATbHBIM U LEJIBIM
nokasaTresieM, rpaQuk CTEeNeHHOW (YHKIMHM C HATypaJlbHbIM U LEJbIM IOKa3aTeleM,
rpauk KOpHS n-odl CTENeHW Kak (YHKIUM OOpaTHOW CTENEeHH C HaTypalbHBIM
HoKa3aTeseM;

OTIepUPOBATH MOHATUAMU: TUHEHHAS, KBapaTUIHAas U IPOOHO-TMHEWHAs (PYHKIIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEI0OBAaHUE U TIOCTPOCHUE UX IPa(PUKOB;

CBOOOJTHO OMEPHPOBATh MOHSATHSMM: TIOKa3aTeidbHAas U JIorapupMUUecKas
(GYHKIIUM, UX CBOMCTBA U I'pa)KH, UCII0JIb30BATh UX I'paUKU JJIs PEIICHUS YpaBHEHUI;

CBOOOJHO  ONEpPUpPOBATh  MOHATUAMU: TPUTOHOMETPUYECKAs  OKPY’KHOCTb,
OIpe/ieJIEHNE TPUTOHOMETPUUYECKUX (PYHKITHI YMCIOBOTO apryMEHTa;

HCTIONB30BaTh rpaduku (YyHKIUN ISl UCCIEAOBAHUS MPOIECCOB U 3aBUCUMOCTEHN
IOpU pEIIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEIMETOB M PEalbHOM KU3HHU, BBIpAXaTb
dbopMynaMu 3aBUCUMOCTH MEXAY BETHUNHAMU;

Havana maTeMaTH4yecKkoro aHajamsa:

CBOOOZIHO ONEpUPOBaTh MOHATHSAMHU: apumeThyeckas U TIeoMeTpUYecKas
nporpeccusi, OECKOHEYHO YObIBaromias T'€OMETpUYECKass MNpPOrpeccus, JUHEHHBbIA |
HKCIIOHEHLIMAJIBHBIA POCT, (OpMyJa CIOXKHBIX IPOLEHTOB, HWMETh MPECTaBICHHE
O KOHCTAHTE;

HCIOJIB30BaTh IIPOTPECCUU Ul PELICHUs pPeajbHbIX 3a1ad  IPUKIATHOIO
Xapaxkrepa;

CBOOOJHO OIEPUPOBATH MOHATUAMHM: IOCIEAOBATEILHOCTh, CIOCOOBI 3a/JaHus
IIOCJIEA0BATEIBHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE MTOCIEA0BATEIbHOCTH, IOHUMATD
OCHOBBI 3apO’KJICHUS] MAaTEMaTUYECKOTO aHaJIn3a KaK aHajn3a OECKOHEYHO MaJlblX;

CBOOOJHO ONEPUPOBATH MOHATHSMHU: HENpPEpPbIBHbIE (PYHKIUH, TOYKU pPa3pbiBa
rpaduka GyHKIMH, aCUMITOTHI rpaduka QyHKITNY;

CBOOOJHO OIEpUpOBaTh MNOHATHEM: (YHKLHUSA, HENpEpbIBHAs Ha OTPE3Ke,
IMPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (PYHKIUH AJI PELICHUS 3a/aY;

CBOOOJHO OMNEPHUPOBATH MOHATHUSIMH: TMEpPBas U BTOpask MPOU3BOJHBIE (DYHKIIUH,
KacarenbHas K rpaduky QyHKINY;

BBIYUCIIATh MPOU3BOAHBIE CYMMBI, POU3BEAEHHUS, YACTHOTO U KOMIIO3ULUU JIBYX
(GyHKUMNA, 3HATh MPOU3BOIHBIE JIEMEHTAPHBIX (QYHKINA;

UCIOJIb30BaTh TEOMETPUUECKUNA U PUZNYECKUI CMBICT IPOU3BOAHON JIJISl PEIICHHUS
3a/1a4.

MHo:xecTBa M JIOTHKA:

CBOOOJJHO OIEpHUPOBATh MOHSATHUSIMH: MHOXKECTBO, OIEpPAIMH HaJl MHOKECTBAMH,

UCIIO0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM anmapaTr Jisl ONHCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHHUM, TIPH PEIICHUH 3a7a4 U3 APYTUX yUeOHBIX PEIMETOB;

CBOOOJHO OIEpUPOBATH TMOHSITUSMU: OIpeJeSieHne, TeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTeMaTHYECKOr0 OOBEKTa, T0Ka3aTeIbCTBO, PaBHOCHIIbHBIC
YpPaBHEHHUS U HEPABEHCTRBA.
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K koniry oOyuenus B 11 ki1acce oOydaronuiicss MOIy4YHT CIACAYIONINE TPEIMETHBIC
pe3yibTaThl M0 OTJEIBHBIM TeMaM (eiepaibHOM pabouel mporpaMmMbl yaeOHOTO Kypca
«Anredpa ¥ Hayajga MaTeMaTHYECKOTO aHATHU3a:

YucJia v BbIYUCIEHUS

CBOOOJHO OIEpUPOBATh IMOHATHSAMU: HATypajdbHOE W 1I€JI0€ YKMCJIO, MHOXECTBa
HaTYpaJIbHBIX W LEJbIX YUCEJI, UCTIOJIB30BaTh MPU3HAKKU AETUMOCTH 1eibix uncen, HO/J
1 HOK HatypanbHBIX UKcel JUIsl pelIeHUs 3a/1a4d, IPUMEHSTh anroput™ EBkinuna;

CBOOOJTHO OTEpUPOBATH IMOHITHEM OCTaTKa IO MOAYJII0, 3alUChIBaTh HATYpAIbHBIC
YHUCiia B pa3JIMYHbBIX MTO3UIIUOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJHO ONEPUPOBATh TMOHATHUSAMH: KOMIUIEKCHOC YHCIO W  MHOXXECTBO
KOMIUIEKCHBIX YHCEJ, TPEACTaBIATh KOMIUIEKCHBIE YHCIa B alreOpanveckod u
TPUTOHOMETPHUUECKON (OopMe, BBIMOJHATh aprU(PMETHUYESCKUE OIepallud ¢ HUMH H
n300pakaTh Ha KOOPJAUHATHOM IJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO OMNEPUPOBATH TMOHATUSAMU: UPPALUMOHAIBHBIC, TOKa3aTeIbHbIE U
JorapuMUYECKre HEPABEHCTBA, HAXOJUTh UX PEIICHUS C MOMOIIbI0 PAaBHOCHIBHBIX
IIEPEXO/IOB;

OCYILIECTBIISITH OTOOP KOPHEH MPpU PEIICHUH TPUTOHOMETPUUECKOTO YPABHEHUS;

CBOOO/IHO ONEPUPOBATH MOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, TPUMEHSITh
HEeoOXouMble (OPMYJIBI IS PEHICHUS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX
HEPABEHCTB;

CBOOOJHO OMEpUPOBATH MOHATUSIMHU: CHUCTEMAa U COBOKYMHOCTh YPaBHEHUH U
HEPABEHCTB, PAaBHOCUJIBHBIE CHUCTEMBI WU CHUCTEMBI-CICICTBUS, HAXOAUTh PEIICHUSA
CUCTEMbl WU COBOKYIIHOCTEH PALMOHAIBHBIX, HUPPALMOHAIBHBIX, MOKA3aTEJIbHbIX U
JorapupMUUECKUX YPAaBHEHUN U HEPABEHCTB;

pelaTth palMoHadbHbIE, UPpAllMOHATIBHBIE, TOKa3aTebHbIE, JOTapuPMUUECKUE U
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COAECPXKAILME MOLYJIM U IapaMeTpBhI;

MIPUMEHSTH I'paUUECKUE METO B JJIsl pEIICHUs] YPAaBHEHUN U HEPABEHCTB, a TaK¥Ke
3a/1a4 ¢ MapaMeTpaMu;

MOJICIMPOBATh peajibHble CUTYyalluu Ha SI3bIKE alreOpbl, COCTABIISITh BBIPAKCHUS,
YPaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33/1a4H, UCCIIE0BATH IOCTPOCHHBIE
MOJIEJIM C HCIIOJb30BaHUEM arapara aiareOpbl, HWHTEPIPETUPOBATH IMOTYUYECHHBIN
pe3yJbTar.

DYyHKIUM U IPapUKHU:

CTpOUTh TpaUKUd KOMMO3UIMU (PYHKIUHA C TOMOIIBIO 3JIEMEHTapHOIO
WCCJICIOBAHUS 1 CBOWCTB KOMIIO3UITUU IBYX (hYHKIIHIA;

CTPOUTH T'€OMETpHUUECKHEe OOpa3bl ypaBHEHUWH M HEPABEHCTB Ha KOOPAWHATHOU
IIJIOCKOCTH;

CBOOOJIHO OMNEpUPOBATH MOHATUSAMU: TPaQUKU TPUTOHOMETPUUECKUX (DYHKILUH;

IPUMEHATh GYHKIUU JJI1 MOJEIMPOBAHUS U UCCIEA0BAHUS PEaIbHBIX IIPOLIECCOB.
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Hauaja MaTeMaTH4eCKOI0 aHAJIN3A:

WCIOJIb30BaTh MPOU3BOAHYIO ISl MCCIENOBaHUS (DYHKIMHM Ha MOHOTOHHOCTH H
KCTPEMYMBI;

HaXOAWTh HauOOJbIlIeE M HaUMEHblLIEe 3HaueHUs (QYHKIUU HENPEPbIBHOU
Ha OTPE3KE;

HCIIOJIb30BaTh  NPOU3BOAHYIO Il  HAXOXKACHUS  HAWIYYIIEro  pEelleHUs
B NPUKJIAIHBIX, B TOM YHCJIE COLUMATbHO-3KOHOMUYECKHX, 3a/a4ax, s ONpeIeICHUsS
CKOPOCTH U yCKOPEHHS MpoIiecca, 3aJaHHOTo (hOpMyIIoi Win rpaduKkoMm;

CcBOOOZHO OMEpUpPOBATh MOHITHSIMH: MEPBOOOpaA3HasA, ONpeneiaEHHBIA HMHTErpad,
HAXOAHUTh EPBOOOPA3HBIC IIEMEHTAPHBIX (PYHKIINNA U BEIYUCIISITh HHTETPA 10 (hopmyIie
Herorona—JleliOnuna;

HaXOAMTH IUIOIIA/IU TNIOCKUX (PUTYP U OOBEMBI TEJI C TOMOLIBIO0 UHTETPaa;

UMETh IPEACTaBICHHUE O MaTEMaTHYECKOM MOJEIMPOBAHUM Ha IIPUMEpPE
COCTaBJICHUs TU(]PPepeHIINAIbHBIX YPaBHEHU;

pemiaTh MNPUKIATHBIE 3aJa4d, B TOM YHCIE COLHUAIBHO-3KOHOMHYECKOIO U
(bu3MYEeCcKOro xapakrepa, CpeJICTBaMH MAaTEMATHYECKOTO aHAIN3A.
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TEMATHUYECKOE INIAHUPOBAHUE

denepanbHas padouas nporpamma | Marematuka. 10-11 kmaccel (yriryOia€HHBIA YPOBEHB)

10 KJIACC
Ha3Banue KonuuecTtBo OcHOBHBIE BUJIbI AEATEIBHOCTH
OcHOBHOE coziepKaHUE
pazzeina (TeMbl) 4acoB o0ydJaronmxcs
MHoO)kecTBO 24 MHo2k€ecTBO, oniepanuu Hcnonp30BaTh TEOPETUKO-
JNEWCTBUTEIBHBIX YUCET. HAaJI MHOKECTBAMU U UX CBOMCTBA. MHOKECTBEHHBIN armapar
MHOro4JIeHBI. Juarpammel Ditsiepa — BeHna. JUTA OIIUCAHUSA X014 PELICHUS

PannonanbHbie ypaBHEHUS
Y HEPaBEHCTRBA.

CucreMbl IMHENHBIX
YpaBHEHUU

[IprMeHeHne TEOPETUKO-
MHO>KECTBEHHOI0 arrapara

IUUTA pEIICHUS 3a]1a4.

ParmonansHbie yncia. OOBIKHOBEHHBIC
U JICCATUYHBIC APOOU, TPOIICHTHI,
OECKOHEUHbIE MTEPUOIUIECKHUE IPOOH.
[Ipumenenue npoOeii 1 IPOLEHTOB

IUJIS1 PELICHUS IPUKJIAIHBIX 3a/1a4.
JlericTBUTENBHBIC YHUCIIA.
PanponanbHbIe M MppallMOHATBHBIE
yucaa. ApupMeTHiecKre onepanuu

C JICICTBUTEILHBIMU YHACJIAMH.
Moaynp 1eHCTBUTEIIBHOTO YHUCIA U €70
cBoicTBa. [TpubnmxeEnHbie
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
MPUKHUJIKA U OLICHKA pe3yJibTaTa
BBIYHCIICHUN.

MaTeMaTUYECKHX 3a/a4, a TAKKe
peabHbBIX IPOLIECCOB U SIBIICHUIA.
OnepupoBaTh NOHATHSIMH:
panMoHaNIbHOE YUCIIO, OECKOHEUHAS
nepuoaANYecKast IpoOb, MPOLICHTH;
UppaIMOHATBHOE U IEUCTBUTEILHOE
YUCJI0; MOAYJb JE€HCTBUTEIBHOTO
YUCJIa; UCTIOIB30BaTh ITH MOHSATHUS
IIPY MPOBEAECHUN PACCYKICHUN

U JI0Ka3aTebCTB, IPUMEHSTh PO
Y TIPOLICHTHI JJIs pelIeHUsI
MPUKIIAIHBIX 337124 U3 PA3JIMYHbIX
OTpacien 3HaHUW U peasibHOU KU3HMU.
Ucnonw3oBath npuOIMKEHHBIE
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
MPUKHUJKY U OLICHKY pe3yjIbTaTa
BBIYHCJICHUN.
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OCHOBHBIE METO/IbI PEIICHUS LIEIbIX

U IPOOHO-pAlMOHAIBHBIX YPABHEHHM
Y HEPABEHCTB. MHOTOUYJIEHBI OT OAHOM
IIepeMEHHOU. [leleHne MHOrowIeHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
besy. MHOTOUJIEHBI € LIEIBIMU
kodpunmnenramu. Teopema Buera.
Pemienne cucrem JIMHEMHBIX
ypaBHEHH. MaTpuiia CuCTEMBbI
JIMHEWHBIX ypaBHEHUW. OnpeenuTenb
MATpPULBI 2X2, €ro TEOMETPUUECKUN
CMBICJI U CBOMCTBA; BEIYMCIICHHUE €TO
3HAYEHUS; IPUMEHEHUE ONPEACIIUTEIIS
JUISl PEIICHUSI CUCTEMbI IMHEUHBIX
ypaBHeHUM. Pemienne npukiiaaabix
3aJ1a4 C ITIOMOIIBIO CUCTEMBI JIMHENHBIX
YpaBHECHUI

[IpuMeHSTh pa3nuYHbIE METOIBI
pEIIeHUS pallMOHATLHBIX U TPOOHO-
palMOHAIBHBIX YPABHEHUH; & TAKKE
METOJ UHTEPBAJIOB JIJI PEIICHUS
HEPABEHCTB.

OnepupoBath NOHATUSIMHU MHOTOUJIEH
OT OJTHOW MIEPEMEHHOM, €r0 KOPHHU;
IIPUMEHSATH JEJICHUE MHOTOWJIEHA

HAa MHOTOWIEH C OCTAaTKOM, TEOPEMY
besy u Teopemy Buera s pemieHus
3aJ1a4.

OnepupoBath MOHATUSMU: CUCTEMA
JIMHEVHBIX YPaBHEHUM, MATPULIA,
OIPEICITUTENIb MATPUIIHI.
Hcnonp3oBaTh CBOMCTBA
OTIPEIETUTEIIS 2 X 2 17151 BBIYUCIICHUS
€ro 3Ha4CHUs, MPUMEHSITh
OIPEICITUTEIIN JJIs1 PEIICHUS CUCTEMBI
JIMHENHBIX YPaBHECHUM.
MonennpoBaTh peaibHbIE CUTyalluH
C TIOMOIIBIO CUCTEMBI JIUHEHHBIX
YPaBHEHUM, UCCIEN0BATh
MTOCTPOEHHBIE MOJICIIH C TIOMOIIIBIO
MATpPHIL U OIIPELICIIUTEIIE,
MHTEPIPETUPOBATH MOTYUEHHBIN
pe3yybTar

15



denepanbHas padouas nporpamma | Marematuka. 10-11 kmaccel (yriryOia€HHBIA YPOBEHB)

OyHKIUYU U TpaduKy.
Crenennast GyHKIUSA
C IIEITBIM [TOKa3aTeJIeM

12

OyHKIHSA, CIOCOObI 3a1aHUsT QYHKIIUH.
B3aumno oOpaTHbIe HYHKITUH.
Komnozunms ¢yukmuit. I'paduk
GyHKIMH. DieMeHTapHbIe
npeobpazoBaHus rpa@uKkoB QyHKITUH.
OO6nacTp onpeaeieHUs] U MHOYKECTBO
3HaueHui PpyHkmu. Hynu pyHkuun.
IIpomMeXyTKH 3HAKOIIOCTOSIHCTBA.
YETHble U HEUETHBIE (PYHKIUU.
[leproanueckue QyHKIUU.
IIpomeXyTKM MOHOTOHHOCTH
dbyHkud. MakcUMyMbl 1 MUHUMYMBI
¢ynkuuu. Hanbonbiiee 1 HauMeHbllee
3HaYeHUe (PYHKIMH Ha IPOMEXKYTKE.
Jluneiinasi, kBaJpaTuuHas U APOOHO-
AuHeHas QyHKIUHA. DJIEMEHTapHOe
UCCIIEJOBaHUE U TIOCTPOEHHUE rPpapuKoB
3TUX PYHKIUH.

CreneHsp ¢ HeJIBIM ITOKa3aTelIeM.
bunom HreroTona.

Crenennast GyHKIMSI C HATYPATbHBIM
U LIeJIBIM IToKa3aTteneM. E€ cBolicTBa

U rpaduK

OnepupoBaTh NOHATUAMU: (PYHKIIHS,
CIOCOOBI 3a/1aHUs PYHKINN; B3aUMHO
oOpaTHbIe (PYHKIINH, KOMIO3UIIUS
byHkmii, rpadux pyHKIu, 006IaCTh
OIpe/IeNICHUs] U MHOXKECTBO 3HAUECHUHN
GyHKUMU, HYJIA YHKIUH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA;
JWHEWHas, KBapaTuyHasi, TpoOHO-
JWHEWHAs U CTeTIeHHas QyHKIIUH.
BbINOMHATE 371eMEHTapHbIE
npeoOpa3zoBaHus rpa@uKOB (QYHKIIHIMA.
3HaTh U YMETh J0Ka3bIBATh YETHOCTh
WIN HEYETHOCTh (PYHKIIMH,
NEPUOANYHOCTD (DYHKIIUU, HAXOJAUTh
IPOMEXYTKA MOHOTOHHOCTH
(GYHKITNHM, MAKCUMYMbI I MUHUMYMBI
dbyHKIIMY, HAaOOJIbIIIEe M HAUMEHBIIIEEe
3HaueHUe (PYHKIIMH Ha IPOMEXKYTKE.
DopMyTUpPOBATH U UILTIOCTPUPOBATH
rpau4ecKu CBOMCTBA JIMHEHHOM,
KBaIpPaTUYHOU, APOOHO-TUHEHHON 1
CTENEHHON (PyHKIUH.

Bripaxkats hopmynamu 3aBUCUMOCTH
MEXKTy BEIIMYUHAMH.

3HaTh ONpeEJIeICHUE U CBOMCTBA
CTENEHH C LIEJIBIM [TOKa3aTeNeM;

16



denepanbHas padouas nporpamma | Marematuka. 10-11 kmaccel (yriryOia€HHBIA YPOBEHB)

NoAXO0AsIIyI0 (popMy 3anucu
JNEUCTBUTEIb-HBIX YUCEN JIJISl PEIICHUS
MPAKTUYECKUX 3a]1a4 U MPECTaBICHUS
JAHHBIX

ApudmeTnuecknii KOpeHb 15 ApudmeTnueckuii KOpeHb DopMyIMpOBaTH, 3aIIUCHIBATH
N-O¥ CTEIEHH. HaTypaJbHOM CTETIEHU U €r0 CBOKCTBA. B CUMBOJIMYECKOI (popme
WppaunonanbHbie [IpeoOpazoBaHUs YUCITOBBIX Y HCTIOJIb30BATh CBOMCTBA KOPHS
YPaBHEHHUS BBIPKEHUI, COAEPKALUX CTENIEHU N-oii cTeneHu 11 npeoOpa3oBaHUs
U KOPHU. BBIPAKECHU.
HppanronanbHbIe ypaBHEHHUS. Haxonuts pemenust uppaiioHaIbHbIX
OCHOBHBIE METO/BI PELIEHUS YPAaBHEHHM C IOMOIIBIO
UPPALMOHATBHBIX YPaBHEHUM. PAaBHOCWJIBHBIX NIEPEXOA0B HIIU
PaBHOCHIIBHBIE TIEPEXOABI B PEILICHUH OCYILIECTBIISS MPOBEPKY KOPHEM.
VPPALUOHAIBHBIX YPABHECHUM. CrtpouTtb rpaduk GyHKIIMU KOPHS
CaoiicTBa 1 rpaduK KOpHs N-0if N-oii cTeneHu Kak oOpaTHOM
CTENEHHU KaK (PyHKLIHUU 0OpaTHOU U1l QYHKIIMM CTENIEHU C HATypaibHbIM
CTEIECHH C HATypAJIbHBIM ITOKA3aTEIEM IIOKa3aTesIeM
[TokazarenbHast PyHKIMSL. 10 Crenenb ¢ paMOHAIBHBIM @opMyIUpOBATH ONPEACIICHUE

IToka3arenbHble ypaBHEHUS

II0Ka3aTeseM U €€ CBOMCTBA.
[TokazarenbHas GyHKIUS, €€ CBOICTBA
u rpaduk. Mcnons3oBanue rpadpuka
GYHKIIAY JUTsT peIieHUs] yPaBHEHHM.
[TokazarenbHbie ypaBHEHUS. OCHOBHBIE
METO/Ibl PELICHUS MTOKA3aTEIbHBIX
YPaBHEHUM

CTENEHU C PallMOHAIbLHBIM
MTOKA3aTEeIIEM.

BrimonasaTs npeobpazoBanus

YU CJIOBBIX BBIPAXKEHUM, COAEPKALIUX
CTENEHU C PallMOHAIBHBIM
MIOKAa3aTeJIEM.

Hcrnionn3oBath mudpoBbIe peCypChI
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denepanbHas padouas nporpamma | Marematuka. 10-11 kmaccel (yriryOia€HHBIA YPOBEHB)

JUIS IOCTPOEHUs rpaduka
NoKa3aTeNbHON (PYHKINUU U U3yUCHUS
€€ CBOMCTB.

HaxoauTs pemeHus moka3zaTelIbHbIX
YPaBHECHUI

Jlorapupmuyeckast pyHKIUS. 18 Jlorapugm yucna. CoiicTBa JlaBath ornpezeneHue jgorapupma
Jlorapudmuueckue norapudpma. JlecsTuuHbIE U YHUCIIA; AECITUYHOIO U HATYpPaIbHOTO
ypaBHEHUS HaTypaJIbHbIE JIOTapU(PMBI. jorapudma.
[IpeobpazoBaHue BoIpaKEHUH, Hcnonb3oBath cBOMCTBA Jiorapu(MoB
coJieprKalIiX JorapupMsl. U1 IpeoOpa3oBaHus
Jlorapudmuueckas pyHkius, JorapuMUYECKUX BBIPAKEHUN.
e€ cBOlCTBa U rpaduK. Crtpouts rpaduk norapupMuyecKon
Ucnonb3oBanue rpaduka GpyHKIIMU byHKIIMK KaKk 0OpaTHOM
JUTSl peLICHUS] YpaBHEHUIA. K [M0Ka3aTeIbHOU U UCIIOIb30BAThH
Jlorapupmuyeckrie ypaBHEHHUS. CBOMCTBa Jorapu(pMuuecKor QyHKIuu
OCHOBHBIE METOBI PELIEHUS JUISL pelIeHus 3a/1ay.
Jorapu(@MUYECKrX ypaBHEHUH. Haxonutse pemenus
PaBHOCHIIBHBIE ITEPEXOBI B PEILICHUH aorapu(pMUUECKUX ypaBHEHUN
aorapu(MUYECKUX YpaBHEHUN C ITOMOILBIO PABHOCUJIBHBIX ITEPEX0I0B
WM OCYILIECTBIISISI IPOBEPKY KOpHEH
Tpuronomerpruyeckue 22 CuHyc, KOCHHYC, TAHT€HC M KOTaHreHC | JlaBaTh ompeneneHus cuHyca,

BBIPAKCHUA 1 YPABHCHUA

YHUCJIOBOI'O apryMeHTa. ApKCHHYC,
ApPKKOCHUHYC M apKTaHT€HC YUCIOBOIO
apryMeHTa.

Tpuronomerpuyeckas OKpy>XKHOCTb,

KOCHHYCa, TAHT'€HCA U KOTaHT'€HCa
YHUCJIOBOT'O apT'yMEHTA; a TaKKe
apKCHHYCa, apKKOCHHYyCA U
apKTaHIe€Hca YucIa.
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denepanbHas padouas nporpamma | Marematuka. 10-11 kmaccel (yriryOia€HHBIA YPOBEHB)

OTIpeNIeIICHNEe TPUTOHOMETPUIECKHIX
(YHKIIMIT YUCIOBOTO apryMEeHTa.
OCHOBHBIC TPUTOHOMETPUICCKHE
dbopmynsl. [IpeobpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKCHHM.
Perienne TpuroHOMeTpUYECKUX
YPaBHECHUI

[IpuMEHATH OCHOBHBIE
TPUTOHOMETPUUYECKUE (OPMYIIBI

U1 Ipeo0pa3oBaHus
TPUTOHOMETPHUUYECKHUX BBIPAKEHUM.
[TpumeHsTh GOPMYITBI TPUTOHOMETPUHU
JUTSl pELIEHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPAaBHEHUI

IlocnenoBarensHOCTH
U MIPOTPECCUU

10

[TocnemoBaTeIbHOCTH, CITOCOOBI
3a/1aHus TTOCIIEA0BATEILHOCTEH.
Meton MaTeMaTH4E€CKOM UHAYKIIUU.
MOHOTOHHBIE M OTPAaHUYEHHBIE
nocienoBarenbHocTy. Mcropus
aHanr3a 0ECKOHEYHO MaJlbIX.
Apudmernueckasi u reOMeTpUYECKast
POTPECCUM.

beckoneuno yobiBaroras
reoMeTpudecKasi Iporpeccus.
CyMMa OecKkOHEUHO yObIBaOIIEH
F€OMETPUYECKON MPOTPECCUM.
JIMHEWHBIN U SKCITOHEHIIMATbHBIN
pocrt. Hucno e.

dopMyiia CII0KHBIX ITPOLIEHTOB.
Hcnonws3oBanue nporpeccuu

JUISL pEIIeHUs peabHbIX 3a7a4
MPUKIIAIHOTO XapaKTepa

OnepupoBaTh NOHATUSIMH:
ITOCJIEIOBATEIBHOCTD, CIIOCOOBI
3a1aHus MTOCIEA0BATEIbHOCTEN;
MOHOTOHHBIE Y OTPaHUYEHHBIE
MOCJIEA0BATEIbHOCTH; HCCIIEI0BATh
MOCJIeI0BaTEILHOCTH Ha
MOHOTOHHOCTh U OTPAHUYEHHOCTb.
[TosmyyaTe npeacraBieHue

00 OCHOBHBIX HCSAX aHAIH3a
OCCKOHEYHO MaJIbIX.

JaBatb onpenenenue
apupMETHIECKON U TEOMETPUIECKOM
nporpeccuu. JJoka3piBaTh CBOKMCTBA
apu(METHIECKON U TeOMETPUIECKON
POTrPECCUH, HAXOJIUTh CYMMY YJICHOB
MPOTPECCUH, a TAKKE CYMMY HICHOB
OECKOHEYHO YOBIBAIOIICH
T€OMETPUYECKON MPOTPECCUH.
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Hcnonp30Bath nporpeccun

JUISL pEILICHUS 3a/1a4 MTPUKIIATHOTO
XapakTep.

[TpumensTh POpPMYITY CIOKHBIX
MPOLICHTOB JJI PEIICHUS 3a]1a4
U3 peabHON NMPAKTUKU

HenpepriBHble QyHKINN.
[IpousBoaHas

20

HenpepriBHbIE PyHKIIMU U UX
cBorcTBa. Touka pa3peiBa.
AcuMnToTel rpadMKoOB (PYHKIUH.
CaoiicTBa ()yHKLIHI HENPEPBIBHBIX
Ha OTpe3Ke. MeTox HHTEPBAJIOB

JUISl PEIIEHUSI HEPABEHCTB.
[IprMmeHeHne CBOMCTB HENPEPBIBHBIX
(GYHKIMI 15 perieHus 3a1ad.
IlepBas u BTOpast IpOU3BOIHbIE
¢ynkuuu. Onpenenenue,
T€OMETPUYECKUNA U (PU3NIECKUN CMBICTT
IPOU3BOJIHON. Y PaBHEHUE
KacaTelbHOU K rpauKy HyHKIIHH.
[Ipon3BoaHBIE DTEMEHTAPHBIX
bynknui. [TpousBoaHast CyMMsl,
IIPOU3BENCHUS, YACTHOTO U
KOMITO3ULIMK (PYHKIUH

OnepupoBaTh NOHATUAMU: QYHKLUSA
HEIpephIBHAsA HA OTPE3Ke, TOUKa
pa3pbiBa (yHKLIHUU, aCUMIITOTA
rpaduka QyHKIIUH.

[IprMeHATh CBOMCTBA HEMPEPBIBHBIX
(GYHKIMI 17151 penieHust 3a1a4.
OnepupoBath NOHATUAMU: IIEpBasi U
BTOpasi MPOU3BOIHBIE (PYHKIUY;
NOHUMATh GU3HYECKUI U
reOMETPUYECKHUI CMBICI ITPOU3BOIHOM;
3alIMChIBATh YPABHEHUE KACATEIIBHOM.
Brrauciars npou3BOgHBIE CYMMBI,
IIPOU3BEACHUS, YACTHOTO U CII0KHOM
byHKITIH.

N3y4dats npOU3BOIHBIE 3JIEMEHTAPHBIX
(byHKITHA.

Hcnonbs30BaTh reOMETPUUYECKUN U
(U3UIECKHUI CMBICT IPOXU3BOTHOM

JUISL PELLIEHUS 3a/1a4
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[ToBTOpEHUE, 0000IIEHKE, 3) OcCHOBHBIE MOHATHA Kypca areopbl [IpuMeHATh OCHOBHBIE TOHATHUS Kypca
CUCTEMAaTH3alMs 3HAHUN ¥ HayaJl MaTeMaTHYECKOTO aHalu3a anreOphl ¥ Ha4all MaTEMATUYECKOTO
10 xnacca, 06o01IeHNE U aHanM3a JJIs pelieHus 3a1a4
CUCTeMaTU3aIHsI 3HAHHUH U3 peasbHOM JKU3HU U IPYTUX
MIKOJIEHBIX TPEMETOB
OBILIEE KOJIMYECTBO 136
YACOB 1O ITPOI'PAMME
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11 KJIACC
Ha3zBanue KonnyectBo OcHOBHOE coziep>KaHuE pa3ena OCHOBHBIE BU/IbI JIEATEIBHOCTH
pazzeina (TeMbl) 4acoB (TEMBI) oOyyJaronmxcs
HccnenoBanune QpyHKuni 22 [IpuMeHeHre MpON3BOIHOM Ctpouts rpaduk KOMIIO3UIIUU

C MOMOIIBIO TPOU3BOJHOM

K HCCIJIEJOBAaHUIO (PYHKIUI

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenne Hauboib1Iero u
HaVMEHBILIET0 3HAYEHUS HENTPEPHIBHOM
GbyHKIIUU Ha OTpE3Ke.

[Iprmenenne mpon3BOIHON

JUTSI HAXOXKACHUS HaWTy4lIero
pelIeHNUs B IPUKIIAIHBIX 3a/a4ax,

JUTSI ONIPEAEIIEHNS] CKOPOCTH U
YCKOPEHHMSI MPOLECCa, 3aJaHHOTO
dbopmyoii unu rpaduKom.
Kommnozunus ¢pyHKIu.
I'eomeTpuyeckre 00pa3bl ypaBHEHHUMN U
HEPABEHCTB HA KOOPJAMHATHOU
IUIOCKOCTH

(GYHKUMN ¢ TOMOIIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHUS Y CBOMCTB KOMIIO3ULUU.
CtpouTts reomeTpruecKue 00pasbl
YpaBHEHUI U HEPABEHCTB

Ha KOOPJAMHATHOM INIOCKOCTH.
Hcnonws3oBaTh NpOU3BOAHYIO

VIS UCCIIeIOBaHUS (PYHKIIMU

Ha MOHOTOHHOCTb U 3KCTPEMYMBI;
HaXOAUTh HauOOJIbIIEE U HAUMEHbLIIEee
3Ha4YeHUs PYHKIUU HENPEPHIBHON Ha
OTpE3KE; CTPOUTH rpapuku PyHKIUI
Ha OCHOBAHUM IIPOBEAEHHOTO
VCCJIEIOBAHMUS.

Hcnonb30BaTh TPOU3BOAHYIO

JUTSL HAXOXKAEHUS HaWTy4lIero
pelieHus B IPUKJIaJHbIX, B TOM YHCIIE
COLIMAJIbHO-PKOHOMHYECKHUX, 3a7a4ax,
JUTSL ONIPEAEIIEHNS CKOPOCTH

U YCKOPEHUS MpoLecca, 3aJaHHOTO
dbopmyoit unu rpaduxom.

[Tonydats npencraBieHue
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O MPUMEHEHUHU MPOU3BOJHOMN
B PA3JIMYHBIX OTPACISAX 3HAHUU

ITepBooOpa3Hast u UHTErpal 12 ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO OrniepupoBatTh MOHIATUSIMU:
nepBooOpa3HbIX. [lepBooOpasnbie nepBooOpa3Has U onpeAeaEHHbIN
aneMeHTapHbIX QyHKIui. [IpaBuna uHTerpai. Haxoauts nepsooOpasHbie
HaXO0XJICHUS IePBOOOPA3HBIX. AJeMEHTapHBIX (YHKIHUHA U BBIYUCIISITh
HNurerpan. I'eomeTpruyueckuii CMbICIT uHTerpan o gpopmyne Herotona—
MHTEerpana. Beruucienue JletiOHumna.

ONpPEIEeIEHHOTO UHTErpaJia Mo Haxonuts miiomaau miockux puryp
dbopmyne Hetorona— JleiiOnuma. U 00BEMBI TeJI C TOMOIIBIO
[Ipumenenue nnTerpana ONPEICIEHHOTO UHTErpaa.

JUTS1 HAX0XKICHUS TIoNIaaei 3HAKOMUTHCS C MATEMaTUYECKUM
MJIOCKUX (Uryp v 00HEMOB MOJIEJIMPOBAHUEM Ha IIPUMEPE
Tr€OMETPUYECKUX TEL. Iu(depeHINaIbHBIX YPAaBHEHUI.
[Ipumepsl permeHni [Tosy4daTe npeicTaBieHUE O 3HAYCHU U
muddepeHnranbHbIX ypaBHEHUH. BBEJCHUS MMOHATHUS UHTErpaia
MaremaTuyeckoe MOJIeTMPOBAHUE B Pa3BUTHH MaTEMaTHKH

peabHbBIX NPOLECCOB C MOMOILBIO

nuddepeHIanbHbIX YPaBHEHUN

['paduku 14 Tpuronomerpuyeckue PyHKIUU, UX Hcnonw3oBath g poBbIe pecypehbl

TPUTOHOMETPUUECKHUX CBOMCTBa U rpauKH. IUIS IOCTPOCHUSI TPAPHUKOB

GyHKIMMA. OT60p KOpHEN TPUTOHOMETPUUECKUX TPUTOHOMETPUUECKUX (YHKIIUU U

Tpuronomerpuueckue YPaBHEHUN C TOMOIIBIO V3YUYEHUS UX CBOMCTB.

HEPaBEHCTBA TPUTOHOMETPHUUECKON OKPY>KHOCTH. Pemars Tpuronomerpuyeckue
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Pemenne TpuroHomeTpuuecKux
HEPABEHCTB

YPaBHEHUS U OCYILLIECTBISTh 0TOOP
KOpHEH C TIOMOIIIBIO
TPUTOHOMETPUUECKOU

OKPYXHOCTH.

[TpumeHsTh GOPMYITBI TPUTOHOMETPUHU
JUISI pELIEHUSI OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB.
Hcnonb3oBath HudpoBbie pecypchl
JUISI IOCTPOCHHUSI M UCCIIEOBAHUS
rpa@ukoB QyHKIHIMA

HppanmoHaneHele,
MOoKa3aTeNbHbIC U
norapudMudecKue
HEpPaBEHCTBA

24

OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIbHBIX U JJOTapU(PMUIECKUX
HEPABCHCTB.

OCHOBHBIE METOJIBI PEIIICHUS
UPpaMOHATBHBIX HEPABEHCTB.
I'padmueckue MeToabl penieHus
UppaHOHATBHBIX, TOKA3aTCIBHBIX U
aorapuMHUYECKUX YPaBHCHHUH H
HEPaBEHCTB

[IprMeHsTh CBOMCTBA IOKA3aTEIbHOMN
U JjorapumMudeckoit GyHKIui

K PEILICHUIO TTOKA3aTeIbHbBIX U
JorapuMUYECKUX HEPABEHCTB.
O06ocHOBaTh paBHOCWJILHOCTh
NePEXOI0B.

Pemiars uppannoHaibHbie U
KOMOWHUPOBAHHBIEC HEPABEHCTRA,

C IOMOIIIbIO PABHOCHIIBHBIX
EPEXOIOB.

Hcnonw3oBath rpadndecKkre METOIbI
Y CBOMCTBA BXOJSAIINX B YpAaBHEHUE
WJIH HEPABEHCTBO (DYHKITHIA

JUISL pEILICHUS 3a1a4U
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KomnnekcHslie uncna 10 Kommekcusbie uncna. Anreopandeckas | OnepupoBaTh NOHATUSIMHU:
Y TPUTOHOMETpUYEcKasi JOPMBI 3aMUCH | KOMIUIEKCHOE YUCIIO U MHOXKECTBO
KOMILIEKCHOTO YUCJIA. KOMILIEKCHBIX YHCEIL.
ApudmeTnueckue onepanuu [IpencraBisiTh KOMIUIEKCHBIE YHACIIA
C KOMIUIEKCHBIMH YHCIJIAMH. B aIreOpanveckoil u
N300paxkeHne KOMIUIEKCHBIX YHCE TPUTOHOMETPUUYECKOM popme.
Ha KOOPAWHATHOM IJIOCKOCTH. BrinonssaTs apupmernyeckue
®opmyna Myaspa. Kopuau n-oit OIlepaly ¢ HUMHU.
CTEIECHH U3 KOMIUIEKCHOTO YHCIIA. N300paxaTh KOMIUIEKCHBIE YHCIIA
[IprMeHeHnE KOMITJIEKCHBIX YHACEIT Ha KOOPAVUHATHOM IJIOCKOCTH.
JUTsl petieHust GU3NIECKuX U [Tpumensats popmyny Myaspa u
FEOMETPUYECKUX 3a/1a4 I10JIy4aTh IIPEACTABICHHUE O KOPHSX
N-OM CTENIEHU U3 KOMIUJIEKCHOT'O YUCJIa.
3HAKOMUTHCA C PUMEPAMU
IPUMEHEHUS KOMILJIEKCHBIX YHCET
JUISl pELIEHNS TEOMETPUUECKUX U
bu3uYeCKuX 3a1a4
HatypaneHble 1 1ienble yncia 10 HatypanbeHble 1 1ielble yncia. OnepupoBath MOHATUSMH:

[IpyumMeHeHne MPU3HAKOB JICJIMMOCTH
uensix yucesn, HOJl u HOK, octaTtkoB
10 MOAYJIIO, alroput™Ma EBkinnaa
JUISL PEUICHUS 33/1a4 B LIEJIBIX YUCIIaX

HaTypaJIbHOE U LIEJI0€ YUCIIO,
MHOECTBO HATYPAJIbHBIX U LEBIX
YHUCel.

Hcnonp30BaTh NpU3HAKU JETUMOCTH
L[EJIBIX YMCEIT; OCTATKU 10 MOIYJIIO;
HO/l u HOK nHaTypanbHBIX 4KCen;
anroput™ EBKkimaa aiis pemenus
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3a/1a4.

3anuceiBaTh HaTypajbHbIE YKCIa

B Pa3JIMYHBIX IO3ULIMOHHBIX CUCTEMAX
CUUCIICHUS

Cucrembl palluOHAIbHBIX, 12 Cucrema 1 COBOKYITHOCTh ypaBHEHUH. OnepupoBath NOHATUSIMU: CUCTEMA U
HUPPAITIOHATEHBIX PaBHOCHIIBHBIE CUCTEMBI I CHCTEMBI- COBOKYMHOCTh YPaBHEHUH U
MOKa3aTeIbHBIX CIICZICTBUS. HEPaBEHCTB; PEIICHNE CUCTEMBI WIIN
1 JJorapuMUIECKUX OCHOBHBIE METO/IBI PEIICHUS CACTEM U | COBOKYIIHOCTH; PAaBHOCUJIbHBIC
ypaBHEHUI COBOKYITHOCTEW PallMOHANIbHBIX, CUCTEMBI U CUCTEMBI-CIICACTBHSI.
UPpaLMOHATBHBIX, TOKA3aTEIbHBIX U HaxoauTs penienus cuctem u
Jorapu(@MUYECKUX ypaBHCHUH. COBOKYITHOCTEW LIEIBIX
[TpumeHeHne ypaBHEHUN, CHCTEM U paIoHaIbHBIX, UPPALNOHAIBHBIX,
HEPABEHCTB K PEIICHUIO MOKa3aTENbHBIX U JIOTAPU(PMUIECKIX
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 ypaBHEHUM U HEPABEHCTB.
U3 Pa3IMYHBIX 00JacTel HAYKHU U [IprMeHATh CUCTEMBI ypABHEHUI
peanbHOM )KU3HU, UHTEPIPETAIUs K PEIICHUIO TEKCTOBBIX 3a/1a4
MOJTyYEHHBIX PE3yIbTaTOB U3 Pa3IMYHBIX 00NacTeil 3HaHUH U
peaTbHOM )KU3HU; HHTEPIIPETUPOBATH
TIOJTyYEHHBIC PEIICHUSI.
Hcnonb3oBath muppoBEIS
pecypchbl
3agauu ¢ mapameTpaMmu 16 ParmmonanbHbie, MppalliOHANIBHbBIE, Bri6upats cioco6 perneHus

MOKa3aTeNIbHbIE, TOTapU(PMUIECKUEC U
TPUTOHOMETPHUYECKHE YPAaBHEHMUS,
HEpPABEHCTBA U CUCTEMBI

PAaLMOHAIIBHBIX, UPPALIMOHAJIBHBIX,
[OKa3aTeNbHbIX, JOTapU(PMHUUECKUX U
TPUTOHOMETPUUECKUX YPABHEHHUU
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C IapamMeTPaMH.
[TocTpoenue u uccnenoBaHue
MaTEMaTUYECKUX MOJEIIEH peabHbIX
CUTyallli C MIOMOIIBIO YPABHEHUH,
CUCTEM ypaBHEHMI1 U HEPABEHCTB

C mapameTpaMu

Y HEPABEHCTB, COJEPKALIUX
MOZYJIA U IMAPaMETPBI.

[TpumensTs rpaduyeckue u
AHAJIMTUYECKUE METOIBI ISl PEILICHUS
YPaBHEHUI U HEPABEHCTB

C IapamMeTpaMH, a TaKxKe
uccienoBanne GyHKIUN METogaMu
MAaTeMaTH4YECKOr0 aHAJIN3a.

Crpouts 1 HccnenoBaTh
MAaTeMaTU4YECKUE MOJIEIIN PEATIbHBIX
CUTYalluH C MOMOILBIO YPAaBHECHUH,
HEPABEHCTB U CHUCTEM

C apameTpaMu

IToBTOpEeHue, 060061ICHNE,
cucTeMaTH3anus 3HAaHUN

16

OCHOBHBIC IIOHATHS U METOMBI Kypca,
000011IeHrE U CUCTEMATHU3AIINs 3HAHUN

MopenupoBaTh peajibHbIE CUTYaIlUU
Ha SI3BIKE aNreOpbl, COCTABISATh
BBIPKCHMUSI, YDAaBHCHHUSI, HEPABCHCTBA
¥ UX CHCTEMBI TI0 YCIIOBHIO 3a1auH,
UCCJIEI0OBATh MOCTPOSHHBIE MOJICTTH

C UCITOJIb30BAHUEM arlapara aareOpsi,
WHTEPIPETUPOBATH TOJTYICHHBIN
pe3yJbTar.

[Tpumensarts GpyHKIMN

JUTSI MOJICITUPOBAHUS Y UCCIICOBAHUS
peaTbHBIX TIPOIECCOB.

Pemate npukiagapie 3a1a4u,
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B TOM YHCJIE€ COLIUAIBHO-
AKOHOMHUYECKOTO U PU3UIECKOTO
XapakTepa, CpeJICTBAMH alnreOphI
¥ MaTeMaTUYECKOTO aHaIn3a

OBIIEE KOJIMYECTBO
YACOB IO ITPOI'PAMME

136

28



denepanbHas padouas nporpamma | Matematuka. 10—11 kiaccel (yriyOa&HHBIH ypOBCHB)

OEJEPAJIBHASA PABOYASI IIPOTPAMMA YYEBHOI'O KYPCA
«T'EOMETPUS»

COAEPKXAHUE OBYYEHUSA

10 KJIACC

IIpsiMble U IIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUSL cTepeomMeTpur. Touka, mpsmas, MIOCKOCTb, MPOCTPAHCTBO.
[TonsiTe 06 akCMOMaTUYECKOM MOCTPOEHUM CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUU U
CJIEICTBUSA U3 HUX.

B3anmHoe pacnosiokeHue IpsAMBIX B IIPOCTPAHCTBE:  IIEPECEKArOLIUEcs,
IapajuleNIbHble M CKpEIIMBAIOIIKECS INpsAMbIe. [IpU3HAKK CKPEMMBAIOIIMXCS MPSAMBIX.
[TapajuienbHOCTh MPSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE: IAPAJUICIBHBIE MPSIMbIC
B IIPOCTPAHCTBE, MTapaJUICIIBHOCTD TPEX NPAMBIX, IAPAIIICIBHOCTD IPSIMOM U IIIOCKOCTH.
[lapamnensHoe M UEHTpAJbHOE MPOEKTUpOBaHHE, H300paxeHue ¢uryp. OCHOBHBIE
CBOMCTBA MapajUIeIbHOTO TNPOEKTHUpOBaHUS. M300pakeHue Quryp B NapajjiesbHOM
IPOCKIMHU. YTIbl C COHANpPABICHHBIMUA CTOPOHAMH, YIOJd MEXAY MPSIMbIMHU
B NIpocTpaHcTBe. [lapamienbHOCTh INIOCKOCTEW: NapajulesbHbIE IUIOCKOCTH, CBOMCTBA
napajuleNbHBIX IIockocTel. [IpocTtelimme npocTpaHCTBEHHBIE (PUIYpPhI HA IJIOCKOCTH:
TETpa’ap, MapAIIIENETUIIE], TOCTPOCHUE CEUEHUM.

IleprieHIUKYISAPHOCTh NPSAMOM W IUIOCKOCTH: IIEPIIECHAMKYJISIPHBIE IPSMBIE
B IIPOCTPAHCTBE, MPSAMBIE MTapajuIeNIbHbIE U MEPIICHINKYJISIPHBIE K IUNIOCKOCTH, MPU3HAK
MEPIECHANKYJIIPHOCTA MPSIMON M IJIOCKOCTH, TEOpPEMaA O NPSAMOM MEPIECHIUKYISIPHON
IVIOCKOCTH. OpTOroHalmpHOE MpoeKTUpoBaHWE. [lepneHAuKyIslp W HAKJIOHHBIE!
PAcCTOSIHUE OT TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE OT MPSAMOU IO IIOCKOCTH, IMPOEKIUS
burypst Ha IIJIOCKOCTb. [IeprieHIMKYISAPHOCTD IIJIOCKOCTEN: IIPU3HAK
IIEPIIEHIUKYJIAPHOCTH IBYX IUIOCKOCTEN. Teopema o TpEX NepneHIuKyIsapax.

Yrabl B IPOCTPAHCTBE: YroJl MEXKIY NPSIMOM M INIOCKOCTBIO, ABYTPAHHBIA YTOJ,
JIMHEWHBIA yroj JBYrpaHHOTO yria. TpéxrpaHHbli U MHOTOrpaHHble yribl. CBoMCTBa
IUIOCKUX YTJIOB MHOTOTpaHHOro yrija. CBOMCTBAa IUIOCKMX W JBYTPAaHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB U CUHYCOB JJIsSI TPEXTPAHHOTO YTJIA.

MHOrorpaHHuKHU

Bubl MHOrOrpaHHUKOB, pa3BEPTKA MHOTOrpaHHuKa. IIpu3ma: N-yroyibHas npusma,
npsiMasi ¥ HaKJIOHHAas TpU3MBbL, OOKOBas U TMOJHAs TOBEPXHOCTh TPHU3MBI.
[Tapaiutenienune 1, NpsIMOYTOJIBHBIN MMapaJUIeIICHUIIeT U €ro cBoicTBa. KpaTyalimme mytu
Ha TMOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. IIpocTpaHcTBeHHass Teopema
[Mugaropa. [Mupamuna: n-yronpHas nupamuaa, IpaBUIbHAS U YCEUEHHAS] MHUPaMUJIBbIL.
CpoiictBa pEébep u OOKOBBIX TIpaHEll MpaBUIbHON mnuUpaMuasl. lIpaBunbHbIE
MHOTOTPAHHHMKHW: TIpaBWJIbHAs TpHU3Ma M I[pPaBWIbHAsA NUPaMUIa, IpPaBUIbHAs
TpeyrojbHasl MUpamMuaa U MpaBUIbHBINA TeTpasp, KyO. [IpencraBinenue o npaBUIbHbBIX
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MHOT'OIPaHHMKAX: OKTa’3ap, NOACKAdAP U UKOCADIP.
Brluucienre 31€eMEHTOB MHOTIOTPAHHHUKOB: pE€Opa, AuaroHaiu, yrisl. llnomansb
OOKOBOI ITOBEPXHOCTHU U MOJHOM MOBEPXHOCTH MPSMOM IPHU3MBI, ILIOIIAlb OCHOBaHUH,

TeopeMa 0 OOKOBOM MOBEPXHOCTU MPAMOU npu3Mbl. [lnomans 60KOBON MOBEPXHOCTH U
MMOBEPXHOCTH NPAaBUJIbHOW MUPAMUJIBI, TEOPEMA O IUIOIIAAN YCEUEHHON MUPaMUIBI.

CummeTpusi B MOPOCTPAHCTBE.  JJIEMEHThl  CUMMETPUM  IPABUIIBHBIX
MHOTOIpaHHUKOB. CHMMETpuss B  MpPaBWIBHOM  MHOTOTPAaHHUKE:  CHMMETpUS
napajuiejienuIeaa, CUMMETpUs NPABWIBHBIX MPU3M, CHMMETPHUS  IPABHIBHOM
nUpaMupbl.

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

[TonsATHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPHl KOJUIMHEAPHBIC, COHAIPABIICHHBIE W MPOTHUBOIOJIOXKHO HAIPABICHHBIC
BEKTOpbl. PaBeHCTBO BEKTOPOB. JIEWCTBUS C BEKTOpAMU: CIIOKECHUE U BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJbKHX BEKTOPOB, YMHOXX€HHE BEKTOpa Ha uucio. CBOWCTBa
CJI0>KEHUS BEKTOPOB. CBOMCTBA YMHOKEHHUS BEKTOpA HA YUCJIO. [IoHsITHE KOMIUTaHAPHBIE
BEKTOpHI. [Ipu3Hak KOMIIIaHApPHOCTH TpPEX BEKTOPOB. lIpaBwio mnapamtenenunena.
Teopema 0 pa3iioKEHUH BEKTOPA M0 TPEM HEKOMILIAaHAPHBIM BekTOpaM. [IpsiMoyronbHas
cucreMa KoopauHaT B mpoctpaHcTBe. Koopaunatel Bektopa. CBs3b  MEXIY
KOOpJIMHATaMM BEKTOpa W KOOpJMHATAMH TOYEK. YTOJ MEXAy BekTopaMu. CKaasapHOE
MIPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TousTHs: TUIUHIPUYECKAs] TOBEPXHOCTh, KOHMYECKAs TOBEPXHOCTD, chepuueckas
MOBEPXHOCTh, O0Opa3zyrole mnoBepxHocTer. Tema BpalieHus: UWIUHIP, KOHYC,
yCeu€HHbIH KOHYC, cdepa, map. BzaummHoe pacnosnoxkeHue cdepbl U IIIOCKOCTH,
KacareJibHas IIIOCKOCTh K cepe. M300pakeHune Ten BpalleHus Ha IIIOCKOCTH. Pa3BépTka
HUIMHIpa U KoHyca. CumMeTtpust chepsl U 1apa.

O6bEM. OcHOBHBIE cBOMiCTBa 00bEMOB Teil. TeopeMa 00 00bEME MPSAMOYTOJIBHOTO
napaienenuneqa u cienctBus u3 He€. OObEM NpsIMOM M HAKIOHHOW MPHU3MBI,
MUJIMHAPA, TUPaMUIbl U KoHyca. O0BEM 11apa 1 mapoBOTro CerMeHTa.

KomOunaiuu Ten BpailleHus © MHOTOTpaHHUKOB. [Ipu3ma, BnvcanHas B IUIUH/ID,
ormucaHHas oKoJyio nunuHApa. [lepeceuenue cdepol u mapa c miockocthio. Kacanue mapa
U cdepbl IOCKOCThIO. [oHsATHE MHOrOrpaHHUKa, OMUCAHHOTO OKOJIO c(epsl, chepsl,
BIIMCAaHHOW B MHOTOTPAHHUK WUJIU TEJIO BpalllCHUSI.

[Tnomans MOBEepXHOCTH MUIUHAPA, KOHYca, Tuiomanas cepsl u e€ yacteit. [logqodue
B npoctpanctBe. OTHOLIEHUE O0BEMOB, TUIOLIAAEH MOBEPXHOCTEH MOIOOHBIX (UTYP.
[IpeoOpazoBanue  momoOwsi, TOMOTeTHs. PemieHwe 3amad Ha  TUIOCKOCTH
C UCTIOJIb30BaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceyeHnidi MHOTOTPAHHMKOB W TE€J BPALICHUS: CEUCHHS LUIMHAPA
(mapasuienbHO U NEPIEHIUKYISPHO OCH), CEUCHHS KOHYca (MapajljieIbHO€ OCHOBAHUIO U
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MPOXOJsiliee Yepe3 BEpUIMHY), CEUEHUs LIapa, METOJbl MOCTPOCHMSI CEYEHMI: METO]
CJIEJIOB, METOJI BHYTPEHHETO TPOEKTUPOBAHHUSI, METO IEPEHOCA CEKYIIEH MITOCKOCTH.

BekTOopbl H KOOPANHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpanctBe. Omnepanuu Haj BeKTOpamu. BekTopHOe yMHOMXEHUE
BEKTOpOB. CBOMCTBa BEKTOPHOIO yMHOKEHHs. [IpsMoyronbpHas cucTteMa KOOpJIMHAT
B npoctpancTBe. Koopaunats! BekTopa. Pasnoxenne Bekropa no 6asucy. KoopaunatHo-
BEKTOPHBIN METOJ] IPU PEIICHUH T€OMETPUUECKUX 3a/1a4.

JIBMKEeHUS B MPOCTPAHCTBE

JBrxenus npoctpancTBa. Otobpaxkenus. /[BrmwkeHus u paBeHCTBO duryp. Oo6mme
CBOMCTBa JBW)XCHHH. BHAbl JIBWKEHUW: MapauIeIbHbIM IEPEHOC, UEHTpaJIbHAA
CUMMETpHUSI, 3€pKajdbHas CHUMMETpPHs, IOBOPOT BOKpyr mpsmoi. I[IpeoOGpazoBanus
noaoous. [Ipsimas u cepa Ditnepa.

HPEIMETHBIE PE3YJIbTATDBI

K koniy 10 kiaacca oOyvaronuiicss HayqYuTCs:

CBOOOJHO ONIEPHPOBATH OCHOBHBIMU TIOHATHSIMHU CTEPEOMETPHUH TIPH PEIICHUH
3aJla4y ¥ MPOBEJICHUU MAaTEMATUYECKUX PACCYKICHHUI;

NPUMEHSTh aKCUOMBI CTEPEOMETPUM M CJEJICTBUS W3 HUX TMPU PEHICHUH
reOMETPUYECKUX 3a]1aY;

KJIaCCU(UIIMPOBATh  B3aMMHOE  PACIOJIOKEHHWE TPSIMBIX B IPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

CBOOOJTHO OTEpPUPOBATh MOHSATUSIMHU, CBSI3aHHBIMU C YIJIAMH B TPOCTPAHCTBE:
MEXIy MPSMBIMU B IPOCTPAHCTBE, MEXKITY TIPSIMOM U MIIOCKOCTHIO;

CBOOOTHO OTICPUPOBATH TOHITHAMH, CBI3aHHBIMHA C MHOTOTPaHHUKAMH,

CBOOOJTHO pacro3HaBaThb OCHOBHBIC BUbI MHOTOTPAHHHUKOB (IIPU3Ma, MUPAMHJA,
MPSIMOYTOJIbHBIN TapaJijIesienuIe1, Kyo);

KJ1acCU(UIIMPOBATH MHOTOTPAHHHUKH, BEIOUpasi OCHOBAHUS IS KJIacCUu(PUKaIINU;

CBOOOJTHO OTNIEPHPOBATH MOHITHSAMH, CBSI3aHHBIMUA C CEYECHHUEM MHOTOTPAHHUKOB
TUIOCKOCTBIO;

BBITIOJTHSTH TAPAIIICIBHOE, IICHTPAILHOE M OPTOTOHATIBLHOE IPOSKTHPOBAHUE (PUTYP
Ha TUIOCKOCTb, BBITIOJIHATH U300pakeHusT GUTYpP Ha TUIOCKOCTH;

CTPOUTh CEYECHHS MHOTOTPAHHHKOB pA3JIMYHBIMH METOJAaMH, BBITIOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYpP: BHUIl CBEPXY,
cOOKY, CHU3Y;

BBIYHCIIATH IUIONIAA TMOBEPXHOCTEH MHOTOTPAHHHUKOB (TpuU3Ma, MHPaMHKJA),
TCOMETPUYCCKUX TEJI C TPUMEHEHUEM (HOPMYT,

CBOOOJHO ONEPHPOBATH TOHATHUSAMHU: CHMMETPHS B IPOCTPAHCTBE, IEHTP, OCh
Y TUTOCKOCTh CHMMETPHH, IIEHTP, OCh ¥ TUNIOCKOCTh CHMMETPHUH (UTYPHI,

CBOOOJTHO  ONEPHPOBATH  TOHATHUSAMH, COOTBETCTBYIONIMMH  BEKTOpaM M
KOOpJIMHATaM B IPOCTPAHCTBE;

BBITIOJTHATH JACHCTBUS HaJl BEKTOPaMH;

pemaTh 3a/ladyu Ha J0Ka3aTeIhCTBO MAaTEMAaTHUYECKHX OTHOIICHWA W HAaXOXIICHUE

31



denepanbHas padouas nporpamma | Matematuka. 10—11 kiaccel (yriyOa&HHBIH ypOBCHB)

TCOMCTPHUUCCKUX BCJINYH1H, IMPUMCHAA HN3BCCTHBIC MECTOAbI Inpu peUIICHNA
MATEMATHYCCKUX 3a/J[aY ITOBLIMNICHHOT'O U BBICOKOT'O YPOBH: CIIOKHOCTH,

OPUMEHATh  MOPOCTEUIINE  MPOTPAMMHBIE  CpPEACTBA U BJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

U3BJIEKATb, npeoOpa3oBbIBAThH u UHTEPIIPETUPOBATH uHdopMaIuio
O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYypaX, MPEJACTABICHHYI0 Ha uepTexax H
PUCYHKAX;

IPUMEHSTh TOJIYYEHHbIC 3HAHUS HA IPAKTUKE: CPAaBHUBATh W AHAIM3UPOBATh
peanbHble CUTYyallMd, NPUMEHATh U3YYECHHBIC MOHATHSA B IMPOLIECCE MOMCKA PEUICHUS
MaTeMaTH4eCKu CHOPMYITUPOBAHHOM MPOOIEMbI, MOACTUPOBATH pealbHbIC CUTYAIlH Ha
A3bIKE TEOMETPUU, HCCIEAOBaTh IOCTPOEHHBIE MOJEIM C  HCIOJIb30BaHUEM
T€OMETPUYECKHUX OHITUI U TEOPEM, allrapaTa aire0psl, pelmaTh NPaKTUHYECKUE 3a1a4H,
CBSI3aHHBIEC C HAXOXKJIEHUEM F€OMETPUUYECKUX BEITUYMH;

MMETh MPEACTABICHHUS 00 OCHOBHBIX 3Talax pa3BUTHSA F€OMETPUH KaK COCTaBHOM
yacTH (yHJIaMEHTa Pa3BUTHS TEXHOJIOTHUH.

K xonny 11 kiacca oOyJaromuiicss Hay4uTCs:

cBOOOTHO OMIEPUPOBATH MOHATUSMH, CBI3aHHBIMU C IUJIHMHIPHUYECKON, KOHUIECKOU
U CpepUUYECKOM MOBEPXHOCTIIMU, OOBACHATH CLIOCOOBI MOTYUECHMUS;

OTIEPUPOBATH MOHATHIMH, CBSI3aHHBIMU C T€JIAMH BPAIICHUS: [IMIIMHAPOM, KOHYCOM,
cthepoit u mapow;

pacno3HaBaTh Tejla BpalleHus (UMIMHAP, KOHYC, cdepa U IIap) U OOBSICHITh
CIIOCOOBI MOTYYEHUS TN BPALLECHUS;

KJIaCCU(PUIIMPOBATH B3aUMHOE PACIIOJIOKEHHUE CPEPhI U MIIOCKOCTH;

BBIYHCIIATh BETMYMHBI DJIEMEHTOB MHOTOTPAHHUKOB U TEJI BpalIeHHs, 00bEMBI U
IUIONIA/Id TTOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BpAIICHUs, T'€OMETPUUECKUX Tel
C MPUMEHEHHEM (POPMYII;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C KOMOMHAITUSIMU TEJ1 BpAIllEHUS
¥ MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BITMCAHHBIN B cpepy U OMUCAHHBIN OKOJIO chepshl,
cdepa, BOIUCaHHAsi B MHOTOTPAHHUK WM TEJIO BPAILICHUS;

BBIYUCTISATh COOTHOIICHUS MEXAY IUIOMAAIMU TOBEPXHOCTEH M 00BEMaMu
ITOJIOOHBIX TET;

n300pakaTh M3y4aembie (UTYPHI, BBITOIHATH (BBIHOCHBIE) TUIOCKHE YEPTEKHU
U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (PUTYp: BUII CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEeJI BPAIllCHUS,

W3BJICKATh, WHTEPIPETUPOBATH u peoOpa3oBLIBAThH uHpOpMaIIHIO
O TIPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (PUTYypaxX, MPEJCTABICHHYI0 Ha YepTekKax Hu
PUCYHKaX;

CBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHATH ONIEPAllK Ha/l BEKTOPaMH,

3aJ1aBaTh IJIOCKOCTh YPAaBHEHUEM B JICKApTOBOM CUCTEME KOOPIMHAT;

pemaTth TeOMETPHUYECKHE 3a/Jadyd Ha BBIUMCICHHE YIJIOB MEXKIY NPSIMBIMH H

IINIOCKOCTAMHM, BBIYUCIICHUC paCCTOSIHI/Iﬁ OT TOYKHM A0 IINIOCKOCTH, B IICJIOM,
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Ha MPUMCHCHUC BCKTOPHO-KOOPANMHATHOI'O METOAA IIPU PCIICHWH,

CBOOOJIHO OIEPUPOBATH MOHATUIMHU, CBI3aHHBIMU C JABUKEHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JIBM)KCHUM;

BBITIOJIHATh U300paKEHUsI MHOTOIPAHHUKOM M TeJl BpallleHUsl MPU NapajijieIbHOM
nepeHoce, IEHTPATBHON CHMMETPHH, 3€PKAIbHOH CUMMETPHH, TIPH IMOBOPOTE BOKPYT
psIMOM, TIpeoOpa3z0BaHUsI TOI00US;

CTPOUThb CEYEHHS MHOTOTPAaHHUKOB U TeJl BpAlllCHMs: CEUEHUS UWIMHApA
(mapasienbHO U NEePIeHIMKYIISIPHO OCH), CEUeHUsI KOHYca (TTapaliieIbHOe OCHOBaHUIO U
POXOJIsIliee Yepe3 BEPIIUHY), CEUCHHUS 11apa;

MCITOJIH30BaTh METOJIbI TTOCTPOSHUSI CEYCHHUI: METO CIEA0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHUSI, METOJ] IEPEHOCA CEKYIIEH MIOCKOCTH;

JIOKa3bIBaTh TEOMETPUICCKHEC YTBEPIKICHUS;

MPUMEHATh TeOMETpUYeCKrue (aKThl IS PEIICHUS CTEPEOMETPUYECCKUX 3ajaad,
MIPEAIOJIArafouX HECKOJIbKO IIaroB PEIICHUS, €CIIH yCIIOBHS TPUMEHEHUS 3a/1aHbl
B SIBHOU W HESABHOU opme;

permaTh 3a/1a4u Ha JI0Ka3aTeIhCTBO MAaTEMAaTHYECKUX OTHOIICHWNA M HAaXOXKICHUE
r€OMETPUYECKUX BEIUYUH;

PUMEHSITh MPOTPAMMHBIE CPEJICTBA U JIEKTPOHHO-KOMMYHHUKAITMOHHBIE CUCTEMBI
P PEUICHUU CTEPEOMETPUUECKUX 3a]1aY;

MPUMEHATh TOJyYEHHBIE 3HAHWS Ha TMPAKTHKE: CPaBHUBATh, aHAJIU3UPOBATh U
OIICHWBATh PEAJbHBIC CUTYAIlNH, IPUMEHSATh N3YUCHHBIC IMMOHATHS, TEOPEMBbI, CBOMCTBA
B TIpOIleCC€ TMOMCKA pEHICHUS MaTeMaTH4YecKu CHOPMYIUPOBAHHONW MPOOJIEMBI,
MOJICIMPOBATh pPEAIbHBbIC CUTYaIlMH Ha S3bIKE T€OMETPHUH, UCCIIEIOBATh MTOCTPOCHHBIC
MOJICNIA C HMCTOJIB30BAHMEM T€OMETPUUYECKHX TOHITHH M TeopeM, ammapara ainreOpsl,
penaTh NpakTHYECKUE 3aJ]a4H, CBSI3aHHbBIE C HAX0KICHHUEM IeOMETPHUUECKIX BEJINYHH;

UMETh TIPEICTABICHNUS] 00 OCHOBHBIX dTalax pa3BUTHUS T€OMETPUU KaK COCTaBHOM
yacTu QyHIaMEHTA Pa3BUTHUS TEXHOJOTHH.
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10 KJIACC
Hazpanue Konnuecto OcHOBHBIE BU/IBI ICSITEIBHOCTH
OcHoBHOE coziep>KaHue
paznena (Tembl) Kypca 4acoB yuanmxcs
BBeneHue B crepeoMeTpHio 23 OcHOBHBIE TPOCTPAHCTBEHHBIE Onpenenstsb MWI0CKOCTh Kak Gurypy,

burypsl.
[TonsiTHA cTEepeOMETpUU: TOUKA,

npsiMasi, II0CKOCTh, TPOCTPAHCTBO.
OcHOBHBIE ITpaBUiIa U300pAKEHUS

Ha PUCYHKE IIJIOCKOCTH, TapaAJIIEIIbHBIX
IPSIMBIX (OTPE3KOB), CEPEANHBI
OTpe3Ka.

[TonsTHS: MepeceKarouecs IIOCKOCTH,
nepeceKarouecs npsaMas 1 mioCKOCTh;
MOJTYTIPOCTPAHCTRBO.

MHororpaHHuKy, H300paxeHue
MPOCTEUIITNX MPOCTPAHCTBEHHBIX
buryp, HeCyIIEeCTBYIOIIUX 0OHEKTOB.
AKCHOMBI CTEPCOMETPHUH U TICPBBIC
CJIEICTBHS U3 HUX.

CnocoObI 3a/1aHus TPSIMBIX U
IJIOCKOCTEH B MMPOCTPAHCTBE.
O0603HaYeHUS IPSMBIX U TUIOCKOCTEH.
Ceuenus. 3o00paxeHue ceueHUi

B KOTOPOU BBIITOJIHIETCS MIIAHUMETPHUS.
JlemaTe mpoCTeUIne JIOTUYECKUE
BBIBOJIbI M3 aKCMOMATHUKHU INIOCKOCTH.
[TpuBOAUTH MPUMEPHI PEATTBHBIX
00BEKTOB, UJIeaTU3AIIEH KOTOPHIX
ABJISIFOTCSI aKCMOMBI TEOMETPHUH.
N3y4aTh, NpUMEHSITh NPUHIIHUIIBI
MMOCTPOECHUS CEUCHU.

Hcnonb30BaTh 1151 IOCTPOEHUS
CEUEHHUU METO]I CJICJIOB, METO/I
BHYTPEHHETO MPOCKTUPOBAHUS, METO/T
MEPEHOCA CEKYIIEH TTIOCKOCTH.
Pewats crepeoMeTpuueckue 3a1auu:
Ha ONPEJCIICHUE BUIA CEYCHUS U
HaX0>KJISHHUE ero MO u.
AKTyanu3upoBath (aKThl U METO/IBI
TJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

Hcnonb30BaTh Npy pEIICHUH 3aa4
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MUpaMUJIbL, KyOa v IPU3MbI, KOTOpBIE
IPOXOAT uepe3 ux péopa.
N300paxenue nepeceyeHus
ITOJYYEHHBIX IIJIOCKOCTEN.
PackpamnBaHue NOCTPOEHHBIX CEUEHUN
Pa3HBIMU LIBETAMH.

Meron cnefoB s HIOCTPOECHUS
ceueHnid. CBOMCTBA EPECECUECHUN
MPSMBIX U TI0cKOCcTer. [locTpoenune
CEUYEHUH B MUpaMue, Kyoe 1o TpéM
ToukaMm Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3aMKMCh IAaroB
IIOCTPOCHUH.

[ToBTOpEHNE IUIAHUMETPUHU.

Teopema 0 mponopIHXOHATBHBIX
orpe3kax. [loodue TpeyroabHUKOB.
Teopema Menenas. Pacuérsl

B CEUCHMSIX HA BBIHOCHBIX YEPTEXKAX.
Wcropust pa3BUTHA TNIAHUMETPUN

U CTEPEOMETPUU

CJIeIyIONTUE TIIAaHUMETPUIECKUE (DaKThI
Y METOJBI:

Teopemsl Paneca u

O MPOMOPUHUOHAIBHBIX OTPE3KAX.
AJITOpUTM JIEJIEHUS OTpe3Ka

Ha N paBHBIX yacTen. Teopema
Menenas.

PaBHOOECIpEHHBIN TPEYTOJIBHUK.
PaBHOCTOPOHHUI TPEYTOJBHUK.
IIpssMOYTOJIBHBIN TPEYTOJIbHUK.
CBONCTBO CpeHEN JIMHUHU
TpeyrojabHuka. CBONCTBO OMCCEKTPUCHI
yriia Tpeyrojbauka. CBONCTBO MeJIMaH
TPEYTOJIbHUKA.

[Tpu3Haku no100usl TPEYTOILHUKOB.
[TomyyaTs npencraBieHus 06
OCHOBHBIX 3Tamnax pa3BUTUS TEOMETPUU
KaK COCTaBHOM yacTu pyHIaMEeHTa
Pa3BUTHS TEXHOJIOTUI

Bzaunmuoe pacniosioxxkenue
MPSAMBIX B IPOCTPAHCTBE

B3auMHOe pacnosioxxeHue npsmeix

B ITpocTpaHcTBe. CKpeIuBaromuecs
npsMble. [[pr3Haku CKpelmnBarOIMUXCs
IIPSIMBIX.

[TapamienpHble IpsMbIE

Knaccuduimpoats B3aumMHoe
PACIIOJI0KEHUE TPSIMBIX

B IIPOCTPAHCTBE, WILTIOCTPUPYS
PUCYHKaMU ¥ IPUBO/I IPUMEPHI
W3 PEATbHOU KU3HU.
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B IIpocTpaHcTBe. Teopema

0 CYLIECTBOBAaHHUH U €JUHCTBEHHOCTH
MPSIMOU MMAPAITIENBHON TAHHOU
MIPSIMOU, IPOXOAAIIEN Yepe3 TOUKY
IPOCTPAHCTBA U HE JIe)KaIEH

Ha JJAHHOU IPSIMOM.

JlemMma 0 nepeceyeHnn napajieIbHbIX
MIPSIMBIX IIOCKOCTHIO. [lapannensHoCTh
TpEX NpsAMBIX. Teopema o Tpéx
MapajuieIbHbIX MPSIMBIX.

TeopeMa 0 CKpenMBaOIINXCS MPSIMBIX.
[TapamienpHOE MPOEKTUPOBAHUE.
OcCHOBHBIE CBOKCTBA MAPaLIEIBLHOTO
npoektupoBanus. M3o0paxenue
pa3HbIX (UTyp B MapajieibHON
POEKIIHH.

[enTpanbHas MpOEKLK.

VY011 ¢ cOHanpaBiIeHHBIMA CTOPOHAMM.
Y101 Mex1y IpsSMbIMU.

3a1aun Ha 1OKA3aTEILCTBO U
UCCJIEIOBAHNE, CBSI3aHHBIE

C PacroJI0KEHUEM IIPSIMBIX

B IIPOCTPAHCTBE

JlokaspIBaTh TEOpEMY

O CYLIECTBOBAaHUU U €JUHCTBEHHOCTHU
rapajuieIbHON MPSIMOU, IPOXOIAIIEH
4yepe3 TOUKY IPOCTPAHCTBA U HE
JIe)KaIEH Ha IPYTrOr IIPAMOU; JIEMMY

0 MEPECEUECHUH TIIIOCKOCTH ABYMS
MApAJIICITbHBIMU MPSIMBIMU; TEOPEMY

0 TPEX MapajIeIbHbIX IPSIMBIX.
Jloxa3pIBaTh MpHU3HAK
CKPEILIUBAIOLINXCS MIPAMBIX, TEOPEMY

0 CKPELIMBAOIIUXCS PSAMBIX.
Jloka3pIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHAIIPABJIEHHBIMHU CTOPOHAMM.
OOBSICHATH, UTO HA3bIBACTCS
MapasuiesIbHbIM U [IEHTPaJIbHBIM
MIPOEKTUPOBAHUEM U KAK BBIIOJIHAETCS
MPOEKTUPOBAHKUE PUTYp HA MIIOCKOCTb.
Jloka3bIBaTh CBOMCTBA MTAPAJIIEITBHOTO
ITPOEKTUPOBAHUS.

N300pakats B mapayieIbHON
IIPOEKIIMY Pa3HbIE TEOMETPUUYECKUE
burypsbl.

Pemats crepeomeTpuueckue 3aaaun
Ha J10Ka3aTeIbCTBO U UCCIIEI0OBAHME,
CBSI3aHHBIE C PACIIOJIOKEHUEM MPAMBIX
B IIPOCTPAHCTBE.
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[TpoBOaUTH MOKA3aTEIBHBIE
paccyXIEHUs MIPU PEIICHUN
r€OMETPUYECKUX 3a/1a4, CBSI3aHHBIX
CO B3aMMHBIM PaCIOJIOKEHUEM
MPSIMBIX B MPOCTPAHCTBE.
CpaBHUBATh, AHAIM3UPOBATH U
OIICHUBATh YTBEPKIACHUS C LETBIO
BBISIBJICHUS JIOTUYECKUA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKIACHUMH.
MogaenupoBaTh peajabHbIE CUTYalNH,
CBSI3aHHBIC CO B3aUMHBIM
PACIIOJI0KEHUEM MPSAMBIX

B IIPOCTPAHCTBE, Ha SI3bIKE T€OMETPUH.
HccnenoBath NOCTPOEHHBIE MOJIENIH
C UCIIOJIb30BaHUEM T€OMETPUUECKUX
MOHSITUH U TEOPEM, arlrapara aareOpsi,
IU(PPOBBIX PECYPCOB.

ITomy4aTs npeacTaBicHuE

O IIEHTPaJIbHOM MPOEKTUPOBAHUHU

1 00 ucropuu paboOT MO TEOPHUH
MEePCIIEKTUBBI

[TapanienbHOCTb IPSMBIX
U TUTOCKOCTEN
B IIPOCTPAHCTBE

[TonsTHS: MapauIeIbHOCTD IPSMOU U
IIJIOCKOCTH B IIPOCTPAHCTBE.

[Ipu3Hak nmapajuieIbHOCTH MPSIMOM U
1ockocTy. CBOMCTBA apajuIeIbHOCTH

Knaccudummposats B3auMHoe
PaCIoJIOKEHHUE IPSIMOM U TIIIOCKOCTH
B ITPOCTPAHCTBE, TPUBOISL
COOTBETCTBYIOIINE TTPUMEPHI
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MIPSIMOU U TTOCKOCTH.
['eomeTpuueckue 3anaumn

Ha BBIYMCIICHHUE U JOKA3aTEIbCTBO,
CBSI3aHHBIE C MMAPAIIIENBHOCTBIO

IIPpAMBIX U IIOCKOCTEH B IMPOCTPAaHCTBC.

ITocTpoeHne cedeHus1, NpOXOAALIErO
4yepe3 JAHHYIO NPSMYIO Ha YEPTEKE U
MAPAILICITIBHOTO JPYTrOW MPSIMOM.
Pacuér otHomenuit. [lapannensHas
IPOEKIUS, IPUMEHEHHE

JUTSI TIOCTPOEHUS CEYeHUH Ky0a

U Tlapajuielienunesa.

CBoicTBa napauieNeuIena u NpU3Msl.

[TapamensHble mockocTu. [lprusHaku
MapaJJIEIbHOCTH ABYX IIJIOCKOCTEM.
Teopema o mapayIeIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH,
MPOXOJAIIEH Yepe3 TOUKY, HE
MPUHAICKAILYIO TAHHOW MJIIOCKOCTH U
CIICJICTBUSA U3 HEE.

CBoiicTBa napaJIeIbHbIX MIJIOCKOCTEH:
0 TapaJyIeIbHOCTH MPSIMBIX
IIepeCceueHUs NPU NEPECEUCHUU IBYX
MapajyIeIbHbBIX INIOCKOCTEN TPETHEN;
00 oTpe3Kax napajiebHbIX MPSIMBbIX,
3aKJIFOYEHHBIX MEXAY MapAIUICIIbHBIMU

W3 PeaJbHOU KU3HU.
DopMyJIMPOBATH ONPEIEICHUE
NapaJJIeNbHBIX IIPSAMOM U IIJIOCKOCTH.
Jloka3pIBaTh NpU3HAK

0 MapAJIIEIBLHOCTH IIPSMOU U
IIJIOCKOCTH; CBOMCTBA NIapaJlIEIIbHOCTH
MPSAMOM U TIOCKOCTH.

Pemats crepeomeTpudecKue 3a1auu
BBIYMCIICHUS U I0KA3aTeIbCTBO,
CBS3aHHBIE C MMAPAIIICIIBHOCTBIO
IPSMBIX U INTIOCKOCTEN B POCTPAHCTBE.
Pemrats npaktudeckue 3anadu

Ha IIOCTPOEHHE CEYEHNI Ha YepTEkKaAX
TeTpadpa v napajuieIeIuIeaa.
Pemats crepeomeTpudeckue 3a1auu,
CBSI3aHHBIE C IOCTPOCHUEM CEYECHUN
IIJIOCKOCTBIO.

[IpoBOANTE TOTUYECKN KOPPEKTHBIE
JIOKA3aTeJIbHBIE PACCYKICHUS

IIPU PELIEHNN T€OMETPUUYECKUX 3a/1a4
CBS3aHHBIX C NIAPAJUIEIBHOCTHIO
IIJIOCKOCTEM.

CpaBHHBaTh ¥ aHAJIM3UPOBATH
peanbHbIE CUTYallU, CBSI3aHHbBIC

C IIApAJIEIBHOCTBIO NPSIMOU U
IIJIOCKOCTH B POCTPAHCTBE;
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IJIOCKOCTSIMU; O MEPECECYEHUH MPSIMON
C ABYMs NMapajieIbHBIMU IIJIOCKOCTSMU

MO/JIEJIMPOBATh PEAIbHBIE CUTYallUH,
CBSI3aHHBIE C MMAPAIIIETBHOCTHIO
MPSAMOM U INIOCKOCTH B MPOCTPAHCTBE,
Ha SI3bIKE TEOMETPUH

[lepneHuKyISIPHOCTD
IIPSAAMBIX U IUIOCKOCTEN
B IIPOCTPAHCTBE

25

[ToBTopenue: Teopema [ludaropa
Ha IUIOCKOCTH, TPUTOHOMETPUS
IPSIMOYT'OJIBHOT'O TPEYTOJIbHUKA.
CaoiicTBa Ky0a U IpsIMOYTOJIBHOTO
napajuienenunena. Beraucienue 1iuvH
OTPE3KOB B KyO€ U MPSMOYTOJIbHOM
napajuleJIenunese.
[leprieHIUKYISIPHOCTH NPSIMOMN U
110ckocTH. [lprusHax
NEPHEHAUKYISIPHOCTH NPAMON U
I10cKocTh. Teopema o CyIecTBOBaHUH
Y €IMHCTBEHHOCTH IPSIMOH,
IPOXOISALIEN YEPES TOUKY
MPOCTPAHCTBA U NEPIIEHAUKYIISIPHON
K II0CKOCTH. [Inockoctu n
NepHeHIUKYJIIPHbIC UM MpsMast

B MHOTOTPaHHHKAX.
[lepnenaukymsip U HAaKJIOHHAS.
[TocTpoenue neprieHauKyIsIpa

U3 TOYKHU Ha NPSIMYIO.

Teopema o0 TpEX NEPNEHAUKYIIAPAX
(npsimast u oOpaTHas).

AKTyanu3upoBaTh (aKThl U METO/IBI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTUU.
@opMyIMPOBATH ONIPEIECIICHHUS:
MEPIIEHAUKYIISIPHBIX IPSMBIX

B IPOCTPAHCTBE; ONPEEICHNE IPSIMOH,
MEPIICHIUKYJIIPHOU K TUIOCKOCTH.
Jloka3bIBaTh: JEMMY

O NEPIECHINKYISAPHOCTH IBYX
MapAJUICIIbHBIX MPSIMBIX K TPEThEU
MIPSIMOW; TEOPEMBI O CBSI3U MEKIY
MApAJIICITBHOCTHIO NIPSAMBIX U UX
IIEPIIEHIUKYJIAPHOCTBIO K INIOCKOCTH.
Jloka3pIBaTh: TEOPEMY, BBIPAKAIOILYIO
MPU3HAK MEPHEHIUKYISIPHOCTU TPSMOM
Y TJIOCKOCTH;, TEOPEMY

O CYLIECTBOBAHWH U €IMHCTBEHHOCTHU
PAMOM, TPOXOIAIIEH YEPE3 TAHHYIO
TOYKY U IEPIICHINKYJISPHOU K TAHHON
IIJIOCKOCTH.

N300paxxkath B3aMMHO
MIEPIIECHIUKYJISIPHBIE PSIMYIO
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YTroa Mexy CKpemrBatOIUMUCS
npsMbIMU. [lorck nepnenAnKy s pHbIX
MPSIMBIX ¢ TOMOILBIO
NEPIEHINKYJIIPHBIX TUIOCKOCTEN
OpToroHajibHOE IPOEKTHPOBAHUE.
[TocTpoenue ceuenunit Kyoa, IpU3MBl,
MPaBUJILHON MUPAMUJIbI C TOMOILBIO
OPTOTOHAJILHOU MPOEKIHUU.
CummeTpust B IPOCTPAHCTBE
OTHOCHUTENBHO IIIOCKOCTH. [llmockocTH
CUMMETPUI B MHOTOI'PaHHHKAX.
[Ipu3Hak nepneHaAuKyIIPHOCTH
IPSIMOM M IIJIOCKOCTH KaK CIIEACTBUE
cumMmeTtpuu. IIpaBuibHbIe
MHOT'OTPaHHUKH

Pacuér paccrosiHuii OT TOUKH

710 TII0CKOCTH. CIIOCOOBI OMYCTHUTh
NEPHEHINKYJISIPBl: CHMMETPHS, CABUT
TOYKH 10 NAapaIEIbHOU MPSIMOM.
CnBur 1o HenapaenbHON MPSIMOU,
U3MEHEHUE PACCTOSTHUN

U TJI0CKOCTb.

DopMyJIMPOBATH CBOMCTBO
MEPIICHIUKYJISPA IO OTHOLIEHUIO

K IUIOCKOCTH.

[Tony4aTts npencTaBieHUE O 3HAYCHUH
MEePIICHIUKYJIISIpa AJIsI APYTUX 00s1acTeit
Hayku ((u3HKa, SHEPreTUKa, Ja3epHble
TEXHOJIOTHH), B peaJIbHON KU3HU
(TexHUKa, OKpy>Karomiasi 00CTaHOBKA).
JloKa3bIBaTh YTBEPKICHHUSI, CBSI3aHHBIC
C MMPOEKIMEN NPSIMOX Ha TIIIOCKOCTb,
HETIEPIICHIUKYISIPHYIO K TOM MPSMOU.
Jloka3sIBaTh TEOpEMY O TPEX
NEPHEHANKYJIAPaX U TEOPEMY
o0paTHyI0 TeopeMe 0 TPEX
NEPIEHINKYIISIPaXx.

[TomyuaTs npeacTaBIeHNUE

00 OPTOrOHAJILHOM MTPOEKTUPOBAHUH.
Jloka3sIBaTh TEOpEMY O MPOECKLIUU
TOYKH Ha NPAMYIO.

Pemate crepeoMeTpuyecKue 3a1auu,
CBSI3aHHBIE C MEPIIECHIUKYISIPHOCTHIO
MPSAMOM U IIIOCKOCTH.

Pemate npukiaagHble 3a1a4u,
CBSI3aHHBIE C HAXOXKJECHUEM
reOMETPUYECKHUX BEJIUYHH.
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Pemats crepeomeTpudecKue 3anauy,
CBSI3aHHBIEC C IPUMEHEHUEM TEOPEMBI
O TPEX MEPIEHIUKYIISPAX,
HaXO0XKJECHUEM PACCTOSIHUM,
ITIOCTPOCHUEM ITPOECKIIMH.
CpaBHUBATH U aHATU3UPOBATH
YTBEPIKIACHHUS C LIEJIbIO BBISBICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyXKIACHUM.
AHanM3UpOBaTh U MOAETUPOBATH

HAa SI3bIKE€ TEOMETPUU PEAJIbHBIC
CUTyall1H, CBsI3aHHbIC

C IEPIEHIUKYJIAPHOCTBIO IIPSIMOU U
IIJIOCKOCTHU; UCCIIEA0BATH IIOCTPOCHHBIE
MOJEIH, B TOM YHUCIIE U

C UCIIOJIb30BAaHUEM arapara ajreOpbl

YTrabl 1 pacCTOSTHUA

16

[ToBTOpEHHME: Yyroa Mexay NpSIMbIMHU
Ha IJIOCKOCTH, TPUTOHOMETPHS

B IIPOM3BOJIBHOM TPEYTOJIbHUKE,
TEOpeMa KOCHHYCOB.

IToBTOpEHHME: Yyrom Mexmy
CKPEILHUBAOIIAMUCS NPAMBIMHU

B IIPOCTpAaHCTBE. [ eomeTpuueckue
METOZbI BBIYUCIIEHUS yTIiia MEXIY
IIPSIMBIMA B MHOTOTPaHHUKAX.

AKTyanu3upoBath (aKkThl U METO/IbI
IJIAHUMETPUH, PEIIEBAHTHBIC TEME,
[IPOBOJUTH AHAJIOTUU.
DopMyIUPOBATH ONIPEAECTICHUE
JIBYTPaHHOTO yIJIa.

Jloka3bIBaTh CBOWCTBO PaBEHCTBA BCEX
JIMHENHBIX YIJIOB IBYTPAHHOTIO yIJIa.
KnaccuguimpoBaTs IByrpaHHbIE YTIIbI
B 3aBUCUMOCTH OT UX I'PaJyCHOU MEPHI.
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JIByrpanHsbiil yroy. CBOMCTBO
JIMHEWHBIX YTJIOB IBYTPAHHOIO yTJa.
[leprieHIUKYISIPHBIE TUIOCKOCTH.
CBoiicTBa B3aMMHO NEPIEHIUKYJIISIPHBIX
ockocren. [Ipuznak
MIEPIICHIUKYJISIPHOCTH IIOCKOCTEM;
TE0-peMa O MPSAMOU ITEPECEUEHHUS] IBYX
IUIOCKOCTEN MEPIEHANKYIIIPHBIX
TPEThEH IIIOCKOCTH.

[IpAMOYTOJIbHBIN apaJUICICIINIIE;
KyO; U3MepeHusi, CBOMCTBA
IPSIMOYTOJIBHOT'O NapaJIeenuneaa.
Teopema 0 [uaroHany NpsSMOYTOIBHOTO
napajuieJIeIMIeaa v CIEICTBUE U3 HEE.
CrepeoMeTpUUeCKHUE U TIPUKIIATHBIC
3a/1a4M, CBSI3aHHBIE CO B3aMMHBIM
PAaCIOJIOKEHUEM TPSIMBIX U TUIOCKOCTH.
IToBTOpEHHKE: CKpeluBaroIuecs
psIMbIE, TAPAJUIEIIbHBIE IJIOCKOCTH

B CTAHJAPTHBIX MHOTOTPaHHUKAX.
[Tapa napayenbHbIX IOCKOCTEN

Ha CKPEUIMBAIOLIUXCS PSIMBIX,
PacCTOSIHUE MEXKAY
CKPEUIMBAIOIIUMHUCS TIPSIMBIMU

B IIPOCTBIX CUTYyaLUsIX.

OnyckaHue nepreHIuKyJspoB,

@opMyIMpPOBATH ONPEIEICHUE B3aUMHO
MEPIICHIUKYJISIPHBIX TIJIOCKOCTEN.
Jloka3bIBaTh TEOPEMY O MPU3HAKE
MEPIIEHAUKYJISIPHOCTH JBYX
IJIOCKOCTEN.

PopMyIUPOBATH CIECACTBUEC

(U3 mpu3HAKA) O MEPHEHANKYJIIPHOCTH
IJIOCKOCTH, KOTOpas MEPIEHANKYISIpHA
IIPSAMOM, IO KOTOPOM NIEPECEKAOTCS BE
IJIOCKOCTH, 3TH IIJIOCKOCTSIM.
Jloka3bIBaTh YTBEPKIACHHUS O €TO
CBOMCTBAX; TEOPEMY U CIIEICTBUE

Y3 HEe€ 0 AMAroHaJsAX NPsIMOYTOJIBHOTO
rapajulesIenuIea.

Pemate crepeomeTpruyuecKue 3a1auu,
CBSI3aHHBIE C MEPHEHINUKYISIPHOCTD
MPSAMBIX U IUIOCKOCTEU, UCITOJIb3Ys
MJIAHUMETpUUECKre (PaKThl U METOIBI.
ITpoBOAUTH TOTUYECKH KOPPEKTHBIE
JIOKa3aTeIbHbBIE PACCYXKICHUS MPU
pELIEHNH T€OMETPUYECKUX 3a/aY,
CBSI3aHHBIX C NIEPIICHAUKYIISPHOCTHIO
IIJIOCKOCTEM.

AHaNM3UpoOBaTh U MOAETUPOBATH

Ha SI3bIKE TEOMETPUU pEaTbHbIC
CUTyalluH, CBSI3aHHbIC
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BBIYMCJIEHUE PACCTOSIHUM OT TOYKH
110 TOYKH; IPSIMOM; TIJIOCKOCTH.
Brranciienre pacCTOSIHUN MEXIY
CKPEIIHBAOIIUMUCS ITPSIMBIMU

C ITOMOUIBIO NIEPIIEHAUKYJIIPHON
IIJIOCKOCTH.

TpéxrpaHHbli yroy, HEpaBEHCTBA
JUIs1 TPEXTPAHHBIX YTJIOB.

Teopema [Tudaropa, TeopeMbl
KOCHHYCOB U CUHYCOB

JUISI TPEXTPAHHOIO yIiia. DJIE€MEHTBI
chepuueckoit TeOMETpUH:
reo/Ie3NYECKUe JINHUMU Ha 3eMIle

C IEPHEHAUKYJISIPHOCTBIO MPSIMBIX U
TIOCKOCTEH.

HccnenoBath MOCTPOECHHBIE MOJETH,
B TOM YMCJIE U C UCTIOJIb30BAHUEM
anmnapara anreOpsl.

PemaTe npukitagnsie 3a1a4u,
CBSI3aHHBIE C HAXOXKJICHUEM
FEOMETPUYECKUX BEJIUYUH

MHororpaHHuku

CucreMaru3zanus 3HaHUI:
MHOrorpaHHHK M €r0 3JIEMEHTHI.
[Tupamua. Bunasl nupamu.
[IpaBunbHas nupamuaa.
[Ipu3ma. IIpsimast u HaKIOHHAs
npu3msl. [IpaBunbHas npusma.
[Ipsimont mapanenenunen,

IPsIMOYTOJIbHBIN Napaiienenunesn, Kyo.

Brinmyknsle MHOrOrpanHuku. Teopema
Oiinepa. [IpaBuiibHbIE U
MOJIYTIPABUIIbHBIE MHOTOIPAHHUKH

Paborath ¢ yueOHHKOM: 3a/1aBaTh
BOIIPOCHI, JI€JIaTh 3aMEYaHHUs,
KOMMEHTApHUH.

AHanuM3upoBaTh PEIICHUE 3aIa4UH.
PucoBarth BbIyKJIbIE MHOTOTPAHHUKH
C 3aJJaHHBIMHM CBOMCTBAMU,;
BOCCTAHABJIUBAThH OOITUN BH]I
BBIMMYKJIOTO MHOTOTPaHHUKA IO ABYM
€ro MPOCKIIUSIM.

Jloxa3pIBaTh CBOKCTBA BBIITYKJIOTO
MHOTOTPaHHUKA.

PucoBars BbIITyKIIbIE MHOTOTPAHHUKH
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C Pa3HOM YUIEPOBOU XapAKTEPUCTUKOM;
UCCJIEI0BATh BO3MOKHOCTH MOJTyYEHHUS
pe3yibTara pyu BapbUPOBAHUU IAHHBIX.
Jloka3pIBaTh CBOMCTBA MPAaBUIIBLHBIX
MHOTOrpaHHHUKOB. I lITannpoBath
IIOCTPOEHUE NPABUIIBHBIX
MHOTOIPAHHUKOB Ha MOBEPXHOCTSIX
JPYTUX MPAaBUIBHBIX MHOIOTPaHHUKOB

BekTopsl B IpoCTpaHCTBE

12

[TonATHE BEKTOPA HA INIOCKOCTH

U B IIPOCTPAHCTBE.

CyMMa 1 pa3HOCTh BEKTOPOB, IPABUIIO
napajuielIeMIeaa, yMHOKEHUE BEKTOPa
Ha YUCJI0, Pa3JIOKEHNUE BEKTOpa

1o 6azucy TpEX BEKTOPOB, HE JEKAIIUX
B OJJHOU IIJIOCKOCTH.

CkansipHO€ TpOU3BEICHUE,
BBIYHMCIICHUE YIUIA MEXKY BEKTOPAMHU

B IIPOCTPAHCTBE.

[Ipocrenmue 3aga4u ¢ BEKTOpaMu

AKTyanu3upoBaTh (PaKThl U METOAbI
IJIAHUMETPUHM, PEIICBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHUHU.

OnepupoBaTh NOHATUSMHU: BEKTOP

Ha IUIOCKOCTU U B IIPOCTPAHCTBE;
KOMILTaHapHbI€ BEeKTOPHI. [[puBOIUTH
npuMepbl GU3NIECKUX BEKTOPHBIX
BCJIUYMH.

OcBauBaTh NMpaBUJia BHIMOJIHEHUS
JENUCTBUM CIIOKEHHUS 1 BBIYUTAHUS
BEKTOPOB, YMHOKE€HHSI BEKTOpA

Ha YHUCJIO.

Jloka3bIBaTh MpU3HAK KOMIIJIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3bIBaTh TEOPEMY O Pa3I0KECHUU
J000T0 BEKTOpa MO TPEM TaHHBIM
HEKOMILTAaHAPHBIM BEKTOpPAM
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[ToBTOpenue, 06001IEHIE
Y CHCTEMaTH3aIlNs 3HAHHI

Ob6o061maroniee MOBTOPEHHUE MOHATUI
U METOJIOB Kypca I'€OMETPUHU

10 kmacca, cucreMaTHu3alis 3HAaHUH.
Uctopus pa3Butus crepeoMeTpuun Kak
HayKH U €€ pojib B Pa3BUTHHU
COBPEMEHHBIX WHKCHEPHBIX H
KOMITBIOTEPHBIX TEXHOJIOTHI

Pemate crepeomeTpruyeckue 3agauu
Ha JJOKa3aTeIbCTBO MATEMAaTUYECKUX
OTHOILICHHH, HAXOXKIEHNE
reOMETPUYECKUX BEJIMYUH (JJIUH,
YTJIOB, TUIOIIA/ICH, 00BEMOB).
Hcronb30BaTh PU PELLIEHUH
CTEPEOMETPUYECKHUX 3a7a
IUTAHUMETPUYECKHUE (PaKThl U METOIBI.
[IpoBONTE JTOTUYECKH KOPPEKTHBIE
JIOKa3aTeJIbHBIE PACCYXKICHUS

IIPU PEILIEHUH CTEPEOMETPUIECKUX U
IJIAaHUMETPUYECKUX 3a/a4.
CpaBHHBaTh M AaHAIM3UPOBATH
peanbHbIE CUTYAIUU U BBISIBISATH
BO3MOYKHOCTB €€ MOJIECIINPOBAHUS Ha
A3BIKE TEOMETPHH.

MonenupoBaTh peajbHYI0 CUTYAIHIO
Ha S3bIKE T€OMETPHUH U UCCIEA0BATh
MIOCTPOEHHBIE MOJEIH, B TOM YHUCIIE U
C UCIOJIb30BAaHUEM aIllapaTa aareophl.
Hcrnonb30BaTh KOMIIBIOTEPHBIE
MPOTpaMMBbI MPHU PEIICHUH 3a/1a4.
[Tony4ats mpeacTaBiIeHUE O TEOMETPUU
KaK O pa3BUBAIOLLEHCS HAayKe,
HCCIIEAYIOLIEH OKPYKarOIIUNA MUD,
CBSI3aHHOM C peabHBIMH OOHEKTAMH,
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ITIOMOTaIOIIEH PEIINUTh PEAJIbHBIE
KU3HEHHBIC CUTYAIIUH O POJIU
CTEPEOMETPUH B PA3BUTHH
COBPEMEHHBIX WHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHH.
CpaBHUBATH U aHATU3UPOBATH
YTBEPIKIACHHUS C LIEJIbIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKACHUN.

Hcnonb3oBath uppoBbIE pecypChbl

Hccnenosath IMOCTPOCHHBIC MOJICJIN.

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

102
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11 KJIACC
Hazpanue Konnuectso OcHOBHBIE BUJIBI ICSITEILHOCTH
OcHOBHOE cOJIep:KaHne
paznena (TeMbl) Kypca 4acoB yYaIuxcs
AHamMTHYECKas TEOMETPHS 15 [ToBTOpEHME: KOOPAMHATHI BEKTOPA AKTyanu3upoBaTh (GaKThl U METOIBI

HA MJIOCKOCTH U B MMPOCTPAHCTBE,
CKaJISIPHOE TPOU3BEICHUE BEKTOPOB,
BBIYUCJICHUE yTJIa MEXK]ly BEKTOpaMu
B IIPOCTPAHCTBE. Y PaBHEHUE NPSIMOM,
IIPOXOISIIIEN Yepe3 IBE TOUKHU.
YpaBHEHHE TIIIOCKOCTH, HOPMaJlb,
YPaBHEHHUE IIJIOCKOCTHU B OTPE3KAX.
BekropHoe nipousBeneHue. JInHeHbIe
HEPABEHCTBA, JJUHEUHOE
IPOrpaMMHUPOBAHUE.

AHaIUTUYECKUE METOIbI pacuéra
yTJIa MEXAY IPSMBIMU U IJIOCKOCTSIMU
B MHOTOrpanHukax. ®opmyia
pacCTOSTHUSI OT TOUKH JI0 TIJIOCKOCTH
B KOOpJAMHATAX.

Haxoxnenue paccTosHUA OT TOYKHU
710 TUIOCKOCTH B KyO€ U MpaBUIIbHOMN
nupamuie

IJIAHUMETPUH, PEIICBAHTHBIE TEME,
MIPOBOJAUTH AHAJIOTHH.

CBOaUTH JEUCTBUS C BEKTOpaMHU

K aHAJIOTUYHBIM JICMCTBUSAM C MX
KOOpAWHATAMM.

BcnomHUTE onpenienieHne CKalsipHOTo
YMHOkEHUS U €r0 CBOMCTRBA.
Bpraucasats ¢ TOMONIBIO CKaISIPHOTO
YMHOKEHUS JUTMHBI BEKTOPOB, YTJIbI
MEKy HUMU, YCTaHABJIUBATh
MEPIEHANKYIIPHOCTh BEKTOPOB.
BriBoauTH ypaBHEHHE NIJIOCKOCTH U
bopMyITy pacCTOSHUS OT TOYKH

JIO TJIOCKOCTH.

Pemars 3agaum, coueras
KOOPJIMHATHBINA U BEKTOPHBIA METOBI.
[IpoBOAUTE TOTUYECKU KOPPEKTHBIE
JIOKA3aTEIbHBIE PACCYKICHUS

IIPU PELICHUY TEOMETPUUECKHUX 3a7a4
Ha MPUMEHEHUE BEKTOPHO-
KOOPJMHATHOTO METOAA.
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AHanu3upoBaTh U MOJEINPOBATh
Ha SI3bIKE TE€OMETPUH PEATIbHbBIE
CUTYaIlNH, CBI3aHHBIC BEKTOPaAMU U
KOOpJMHATAMH.

HccnenoBats MOCTpOCHHBIE MOJIEIIH,
B TOM YHCJI€ U C UCTIOJIb30BAHUEM
anmnapara ajareopsl.

Hcnonb30BaTh KOMIIBIOTEPHBIE
IPOrPaMMBI.

3HAKOMUTBCS C UICTOPUEN pa3BUTHSA
MaTeMaTUKU

[ToBTOpEeHue, 06001ICHNE
U CUCTEMAaTHU3alvs 3HAaHUN

15

CedeHust MHOTOTPAaHHHUKOB:
CTaHJapPTHbIE MHOTOI'PAHHUKH, METOL
CJIEN0B, CTAaHAAPTHBIE IUIOCKOCTH,
NIEPECEUYEHHUS MPSIMBIX U ITIOCKOCTEM.
[TapannenbHble IPAMBIE U TIIOCKOCTH:
IapaJljIeJIbHbIE CEYEHUs], pACUYET
OTHOLIEHHUM, YTJIbl MEXKY
CKPEILHUBAOIINMUCS MTPSIMBIMH.
IleprieHIMKyIISIpHBIE NIPSAMBIE U
IJIOCKOCTH: CTAHIAPTHBIE NAPHI
NEPNEHINKYJIAPHBIX TUIOCKOCTEN U
IPSAMBIX, CHAMMETPUH
MHOT'OI'PaHHUKOB, TEOpEMa O TPEX
IIEPIICHIUKYJISIPAX, BBIYUCICHUS JJIUH

CtpouTh ceueHusl.

Pemats crepeoMerpuueckue 3agauu
Ha JJ0Ka3aTeIbCTBO MATEMAaTUYECKUX
OTHOIIICHUH, HaX0KJICHHUEC
reOMEeTPUYECKUX BEIUYUH (IJIMH,
YTJIOB, TIONIA/IeH, 00bEMOB).
Hcnonp30BatTh npu pelieHUU
CTEpEOMETPUYECKUX 3a7a4
TUTAaHUMETpUYECKHe (haKThl K METOIBI.
[TpoBOIUTH JTOTUUECKU KOPPEKTHBIE
JI0OKa3aTeIbHbIE PACCYKICHUS

IIPU PEIIEHUU CTEPEOMETPUUECKUX
3a/1ad.

CpaBHMBATH U AHAIM3UPOBATH
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B MHOTOTPAHHHKAX.
[ToBTOpeHue: momanu
MHOT'OYT'OJIbHUKOB, (hOPMYJIbI

JUTS TITOIIA/IeH, COOOpaKeHUsI
moa00us.

[Tmomaau cedeHnit MHOTOTrPaHHUKOB:
TIJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus
Ha 9acTH, COOOpaKeHUsI TI0100Hs

peabHbIC CUTYallUU U BBISIBISTh
BO3MOXHOCTH €€ MOJICIMPOBAHUS

Ha SI3bIKE T€OMETPHH.

MoaenupoBaTh peaibHyI0 CUTYAIHIO
Ha S3bIKE TEOMETPUU U UCCIEAOBAThH
MOCTPOCHHBIE MOJIENIH, B TOM YUCJIE U
C UCITIOJIb30BAHUEM arrapara ajareopsl.
Hcnonb30BaTh KOMIBIOTEPHBIC
IPOrpaMMBbI MIPU PEIICHUH 3a]1a4

O0BEM MHOTOIpaHHUKA

17

O06bEM Tena. OOBEM NPSIMOYTOJIBHOTO
napajuiesienunena. 3agadu

00 yiBoeHUU Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIIUU yTJIa.
CrepeoMeTpruuecKkue 3a1auu,
CBSA3aHHBIE C 00BEMOM
OPSIMOYTOJIBHOTO Mapalijiesienumnesa.
[Ipuknannbie 3a1a4u, CBI3aHHBIC

C BbIUHCIIEHUEM 00BbEMa
IPSIMOYTOJILHOTO NTapauieNeuIe/1a.
O0BEM NpAMON TPU3MBI.
CrepeoMeTpuueckue 3a1auu,
CBSI3aHHBIE C BEIYHCIICHUEM O0BEMOB
psAMOM Ipu3Mbl. [Ipuknansbie
3a1a4u, CBSI3aHHBIE C 00BEMOM
MPSIMOU MIPU3MBI.

CB0OOAHO ONEPUPOBATH MOHATUSIMH:
00BEM Tena, 00bEM MPSIMOYTOIBHOTO
napajuienenunesaa.

@opMyIIMpOBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh TEOpEMYy 00 00BEME
IPsIMOYTOJIBHOTO Mapasiesenumnesa,
CJIEJICTBUS U3 HEE.

Pa3pe3ats MHOTOTpaHHUKH,
NepeKyIaablBaTh YaCTH.

Pemate crepeomeTpuueckue 3aaaum,
CBSI3aHHBIC C BHIYHMCIECHUEM 00bEMa
IPSIMOYTOJILHOTO MapajuiesienuIena,
MIPU3MBL.

CpaBHMBaTh U aHAIU3UPOBATH
YTBEPKIEHUS C LIEJIbIO BBISIBJICHUS

49



denepanbHas padouas nporpamma | Marematuka. 10-11 kmaccel (yriryOia€HHBIA YPOBEHB)

Brraucnenne 0666MO0B TEN

C IOMOIIBIO OMPENETEHHOTO
uHTerpana. O6bEM HaKJTOHHOM
IIPU3MBI, TUPAMUJIBI.

®dopmysna 00bEMa TUPaAMU/IBI.
OtHomeHue 00bEMOB ITUPAMU/T

C OOIIUM YTJIOM.
CrepeoMeTpuueCcKHE 3a/1a4H,
CBsI3aHHBIE C 00bEMaMU HAKJIOHHOM
MIPU3MBI, MTUPAMUJIBI.

[IpuknaaHbie 3a1a4u 1O TEME
«OO0BEMBI TEM, CBA3aHHBIE C 00BEMOM
HAKJIOHHOUW MPU3MBbI, TUPAMUJIBI.
[Ipumenenue 00bEMOB. Berunciienue
pacCTOSTHUS A0 MIIOCKOCTH

JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PaCCyKICHUI.
AHanu3upoBaTh U MOJICIIUPOBATH

Ha SI3bIKE TEOMETPUU pPEaTbHbIC
CUTYalliH, CBA3aHHBIE C 00BEMOM
IPSIMOYTOJILHOTO TapaJuieNienunena,
IIPU3MBI, ITAPAMHU/IBI.

HccnenoBars MOCTpOCHHBIE MOJIEIIH,

B TOM YHCJIE U C UCIIOJIb30BaHUEM
anmnapara ajareopsl.

BBIBOIUTE OCHOBHYIO HHTETPATIEHYIO
dbopmyiy 1Sl BRIYUCICHUS 00HEMOB
Tell.

Jloka3bpIBaTh TEOpeMy 00 00bEME
HAKJIOHHOM MPU3MBI HA TIPUMEPE
TPEYTroJIbHOM MPU3MBI U

JUTS TIPOU3BOJILHOM TIPU3MBI.
Jloka3wpIBaTh TE€OpEMY: 00 00BEME
nupamMubl, GOPMYyITUPOBATH CIACACTBHUS
U3 Hee: 00bEM yCeUEHHOM MUPaMUIBI.
BriBouTh (hOpMyITy J71S1 BEIYUCIICHUS
00BEMOB yCEUEHHON TUPaMUIbI

Tema BpameHus

24

[unuuapudeckas TOBEPXHOCTD,
oOpa3zyrolye UIHHAPUIECKON
TIOBEPXHOCTH.

CB000IHO OTIEpUPOBATH MOHITUSIMU:
IIAJTHHIPUICCKAS TTIOBEPXHOCT,
IMHAP. M3ydaTh criocoObl
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HMummanp. [Ipsmon kpyrosoun
munHap. [1nommans noBepxHocTu
UWIMHIpA.

Konnueckast moBepXHOCTb,
o0Opa3yronme KOHUIEeCKON
noBepxHocTH. Konyc. Ceuenue kKonyca
ILIOCKOCTBIO, MTapaJIEIbHOU
ITIOCKOCTH OCHOBAaHUA. Y CEUEHHBIN
KoHyc. 300pakeHrne KOHyCOB U
YCEUYEHHBIX KOHYCOB.

[Tnomaas 60KOBOM MOBEPXHOCTH U
MIOJIHOM MOBEPXHOCTH KOHYCA.
CrepeomeTpuiecKkue 3a1a4u

Ha JI0Ka3aTeIbCTBO U BHIYUCIICHUE,
MMOCTPOCHUEM CECUCHUW LHJIMHIIPA,
KOHYca.

[IpuknanHbie 3a1a4u, CBSI3aHHBIE

C UUIIUHIPOM.

Cdepa u map.

[Tepeceuenue ceps! u mapa

¢ IocKocThi0. Kacanue mapa u
chephl WI0CKOCTHIO. By n
M300paKEeHUE Iapa.

YpaBuenue cdepsl. [1nomans chepsl u
e€ yacrei.

CummeTtpust cepsl U mapa.

HOJIYYECHUS HUINHAPUYECKON
MOBEPXHOCTH, LIMJIMHIPA.
N300paxaTh UUIUHAP U €0 CEUECHHUS
IUIOCKOCTBIO.

CB00OHO OMEPUPOBATH MOHITUSIMH:
KOHUYECKas IOBEPXHOCTh, KOHYC,
yce4€HHbIN KoHyc. M3yuaTh cmocoObl
NOJIy4E€HHS] KOHNYECKOM ITOBEPXHOCTH,
KOHYcCa.

N300paxaTh KOHYC U €r0 CEYEHHUSI
IUIOCKOCTBIO, TPOXOAIIEH Yepes3 OCh,
Y IJIOCKOCTBIO, NEPIEHAUKYIAPHON

K OCH.

BoiBoguTh (hOpMyYIIBI 17151 BBIUUCTIEHUS
OOKOBOI M TIOJIHOM MTOBEPXHOCTEN TEI
BpaieHus. Pemars
CTEPEOMETPUYECKHUE 3a/1a4H, CBSI3aHHbIE
C TeJIaMH BpAILEHUsI, HAXOXKICHUEM
oA OOKOBOM U TOJTHOM
MOBEPXHOCTH, IOCTPOCHUEM CEUEHUH.
Hcrnons30Bath MpU peIIEHUN 33]1a4
IUTAaHUMETPpUYECKUE PaKThl U METOIBI.
CpaBHMBaTh U aHAIU3UPOBATH
YTBEPKJIECHUS C LEJIBIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUMH.
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CrepeomeTpuueckue 3a1auu

Ha JJ0Ka3aTeJIbCTBO U BEIYHCIICHHE,
CBSI3aHHBIC CO C(HEepOH U MIaApPOM,
MIOCTPOCHUEM UX CEUCHUN
IUIOCKOCTBIO.

[TpuknamHbie 3a1a4H, CBI3aHHBIC
co cdepoil u mapom.
IToBTOpEHME: OKPYKHOCTH

Ha IIJIOCKOCTH, BEIYHCIIEHHS

B OKPY>KHOCTH, CTaH/IapTHBIC
MOJ00USL.

Pa3nuynbple KOMOMHAIIUH TET
BpaIleHUsI © MHOTOTPaHHUKOB.
3agauu no Teme «Tesra 1 TOBEpXHOCTH
BpaICHUSDY

AHaJIM3UPOBATH U MOAECIUPOBATH

Ha S13bIKE TEOMETPUU pealIbHbIC
CUTYaIlNH, CBI3aHHBIE C KOHYCOM

U IWIMHAPOM.

HccnenoBats MOCTpOCHHBIE MOJIEIIH,

B TOM YUCJIE U C UCIIOJIb30BAHUEM
anmnapara ajareopsl

AKTyanu3upoBath (PaKThl U METObI
TUTAaHUMETPUH, PEICBAaHTHBIE TEME,
MPOBOJAUTH aHAJIOTHUH.

CB00OOAHO ONEpUPOBATH NOHATUSAMMU:
chepa u map, HEHTp, paanyc, AUaMETP
cdepsl 1 mapa.

Hccnenosars B3auMHOE pacroioKeHUe
chepbl U TIIOCKOCTH.

DopMyIupOBaTH OIIPEAECIICHUE
KacaTeIbHOM IIJIOCKOCTH K cdepe.
Jloka3bIBaTh TEOPEMBI O CBOWCTBE U
MPU3HAKE KacaTeIbHOM MIOCKOCTH.
BriBoguTh (hopMymy 17151 BEIYUCICHUS
riomaau cepol uepes paanyc chepsl.
Pemiate cTepeomerpruyeckue 3a1auu,
CBSI3aHHBIE CO C(Eepoil U MapoM,
HaXO0XXJICHUEM IIIomaau cepsl u eé
4acTel, MOCTPOCHUEM CeueHU chepsl
Y 11apa.
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AHanu3upoBaTh U MOJIETUPOBATH

Ha SI3bIKE TE€OMETPUH PEATIbHbBIE
CUTYallH, CBSI3aHHBIE C IIAPOM U
cdhepoit.

Pemate npocTeie 3a1a4u, B KOTOPBIX
(GUrypupyroT KOMOMHALIMH TEJl
BpAIICHUs] 1 MHOTOTPAHHUKOB.
Hcnons30Bath Mpu pelIeHNH 3a/1ad,
CBSI3aHHBIX CO cepoil U mapom,
IUTAaHUMETpHUYECKUEe (PaKThl U METOJIbI.
Pemate cTepeomeTpuyeckue 3a1auu,
CBSI3aHHBIC C TEJIaMM BpaIlCHHUS,
IIOCTPOEHUEM CEUYECHMM TEJ BPAILLCHHUS],
C KOMOMHAIMSMU TeJl BpallleHUs U
MHOTOI'PaHHHKOB.

IIpoBONTE JIOTHYECKU KOPPEKTHBIE
JI0KAa3aTeIbHbIE PAaCCyXICHUS

IIPU PELICHUH T€OMETPUYECKUX 3a1aY,
CBSA3aHHBIX C NEPHEHAUKYISIPHOCTHIO
IIJIOCKOCTEM.

AHanu3upoBaTh U MOJIETMPOBATH HA
A3bIKE TEOMETPUU pealIbHbIE CUTYaIUH,
CBSI3aHHBIE C MHOTOTPaHHUKAMHU.
HccnenoBaTs NOCTPOEHHBIE MOJIENH,
B TOM YHCJIE U C UCTIOJIb30BAHUEM
amnmapara anreopsl
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[Imomaau noBEpXHOCTH
1 00bEMBI KPYTJIBIX TEJl

O0beM mmuHapa. Teopema

00 00BEME TTPSMOTO ITUITUHIPA.
[Imomaan OOKOBOM U ITOJTHOM
MIOBEPXHOCTH LUJIUHJIPA.
Brruncienne 005EMOB TEI

C MMOMOUIBIO ONPEAECTEHHOTO
uHTerpana. OobpEéM KoHyca.

ITnomaau 60KOBOI U IMOJIHOM
MMOBEPXHOCTHU KOHYCA.
CrepeoMerpruueckue 3a1auu,
CBsI3aHHBIC C BRIYMCIICHHEM 00BEMOB
HAJIWHAPA, KOHYCA.

[Tpuknanneie 3a1a4un o TeMe «OObEMBI
Y TJIOIAM IOBEPXHOCTEN TEIL.
OO6BEM mapa u MapoBOro CEKTOpa.
Teopema 06 00BEMe miapa. [1nomanb
cdepsl.

CrepeoMeTpuueckue 3a1auu,
CBSI3aHHBIC C BEIYHMCIICHHEM 00BEMOB
1apa, apoBOro CErMEHTa, IIapOBOTO
CEeKTopa.

[IpuknagHbie 3a1a4u 110 TEME
«OO0BEMEI TEI», CBA3aHHBIC

¢ 00BEMOM M1apa ¥ II0Ma b0 cepsl.
CooTHONIIEHUST MEXKTy TUIOIIAISIMU
MMOBEPXHOCTEN 1 00BEMaMU TIOTOOHBIX

CB00OHO ONEpUPOBATH MOHATHUSIMU:
00BEM Tena, IIoNaab HOBEPXHOCTH.
®opMyIHpOBaTH OCHOBHBIE CBOWCTBA
00BEMOB.

Jloka3bpIBaTh TEOpEMBI: 00 00BEME
HUIMHIpa; 00 00BEME KOHYCA.
BriBouTE GOpMYIIBI 17151 BHIYUCIICHUS
00BbEMa yCeu€HHOTO KOHYCa.
HccnenoBats MOCTpOCHHBIE MOJIEIIH,

B TOM YHCJI€ U C UCTIOJIB30BAHUEM
amnmnapara ajareopsl.

3HaTh BO3MOXKHOCTH PELICHUS 3a1a4
Ha MOCTPOEHUE HUPKYJIEM U JTIUHEUKOM,
0 KJIACCHYECKHUX Hepa3pelIMMBbIX
3aJa4ax.

CB0OOHO OTIEpUPOBATH MOHITUSIMHU:
1apOBOM CETMEHT, IIAPOBOU CIIOH,
1aPOBOM CEKTOP, OCHOBAHUE U BHICOTA
CerMeHTa, OCHOBAaHUE U BHICOTA
IIAPOBOTO CJIOSL.

BoiBoguTh POPMYIIBI 1151 HAXOXKACHUS
00BbEMOB IIAPOBOTO CETMEHTA,
[IAPOBOT'0 CEKTOPA, IIOIIAIU Chephl.
Jloka3piBaTh TeopeMy 00 00bEMeE 11apa.
Pewiatek cTepeomerpuyeckue 3a1auu,
CBSI3aHHBIE C 00BEMOM I11apa, IAPOBOTO
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TeJl.

[TonoOHBIC TENIa B TPOCTPAHCTBE.
N3menenune o0bEMa rnpu mo100uu.
CrepeoMeTpHUUuecKre 3a1a4H,
CBSI3aHHBIE C BEIYHCIIEHHEM 00BEMOB
TeJI ¥ IO IeH MOBEPXHOCTEH

CErMEHTA, IIapOBOI0 CEKTOPA,
IUIOMIAABIO CHEpHI.

CpaBHUBaTh U aHATU3UPOBATH
YTBEPKACHUS C LIEJIbIO BBISIBJICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKICHUM.
AHaJIM3UPOBATH U MOJICIUPOBATH

HAa SI3bIKE TEOMETPUU pEabHBIC
CUTYallU, CBA3aHHBIE C 00BEMOM
niapa, apoBOro CErMEHTa, apOBOT0
CErMeHTa, IJIOMIAJIbI0 CephI.
CB00OOHO ONIEPUPOBATH OHITHEM:
0/100HBIE T€Ja B IPOCTPAHCTBE.
Boraucisats 005EMBI TEI C TOMOIIIBIO
OIIPELICIIEHHOTO UHTETpAJIA.

Pemats ctepeomeTpuueckue 3agauw,
CBSI3aHHBIE C COOTHOLLICHUSIMU MEXKITY
IJTOMIAJIMU TTOBEPXHOCTEN U
00BbEMaMHU ITOJOOHBIX TEI.
[TpoBOIUTE TOTMYECKU KOPPEKTHBIE
JIOKa3aTEJIbHBIE PACCYKICHUS

IIpU PEUICHUU T€OMETPUUECKUX 3a/1a4,
CBSI3aHHBIX C BBIYHCICHUEM 00HEMOB
TE€JI C TTIOMOILBIO OMPEIETIEHHOTO
WHTErpaia, HaX0XJIECHUEM
COOTHOILICHHS MEKTY TIJIOIIAISIMU
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MOBEPXHOCTEH 1 00BEMaMU MOJOOHBIX
TeI.

AHanM3UpoOBaTh U MOJICIIUPOBATH

Ha SI3bIKE TEOMETPHUH PEATbHBIC
CUTYaIlNH, CBSI3aHHBIE C 00bEMaMU U
IIOBEPXHOCTSIMHU TEI,

Ha JJ0Ka3aTeJIbCTBO U HA HAXOXKJICHUE
FeOMETPUYECKUX BEIINYNH

JIBrKEeHUS

JIBUKEHUsI TPOCTPAHCTBA.
Otobpaxenus. JIBuxeHUs U
paBeHCcTBO puryp. O6mIue cBoicTBa
NBIDKEHUN. Buapl 1BM>KEHUI
napajuiesIbHbIA EPEHOC, IIEHTpaTbHas
CUMMETpHSI, 3epKajibHass CHMMETPHS,
IIOBOPOT BOKPYT MPSIMOM.
[TpeobpazoBanms nmogodus. [Ipsmas u
chepa Ditnepa.

I'eomerpuueckue 3agauun

Ha IPUMEHEHHUE JIBIKCHHUS

[IpumMeHsITh paBUIIa BBITTOJHEHUS
JIEUCTBUU CJIOKEHUSA U BEIYUTAHUS
BEKTOPOB, YMHOKEHHUS BEKTOPa

HAa YHCJIO MPU PELICHUH 3a]1a4.
Haxonnte koopanHAaTHI BEKTOpA

B JTaHHOM 0a3uce U CTPOUTh BEKTOP
10 €ro KOOPANHATAM.

BcnoMHUTE onipeiesieHre CKaJIsapHOTO
YMHOEHHUS U €T0 CBOWCTBA.
Bp1ynciisTh ¢ HOMOIIBIO CKAIIPHOTO
YMHOEHUS ITTMHBI BEKTOPOB, YTJIbI
MEXK1y HUMU, YCTAHABIIUBATh
MEPIIEHANKYJIIPHOCTh BEKTOPOB.
AHaIU3UpPOBaTh U MOJICIIMPOBATH

Ha SI3bIKE TEOMETPUM PEaTbHbIC
CUTYyallUU, CBSI3aHHbIC C GU3UUECKUMU
BEKTOPHBIMH BEJIMYHMHAMHU.
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Hcnonp30Bath npu perieHuy 3a1ad,
CBSAI3aHHBIX C BEKTOpaMu

B IIPOCTPAHCTBE, TUIAHUMETPUICCKUC
(baKThl ¥ METOIBI.

CB00OHO OMEPUPOBATH MOHITUSIMH:
0TOOpaXK€HHE MPOCTPAHCTBA Ha ceOsl,
JBIDKEHUE TTPOCTPAHCTBA;
[EHTpaJIbHAsI, OCEBas U 3epKaJIbHAS
CUMMETPHH, TapaJLIEIbHBIA IEPEHOC;
PaBEHCTBO U mogo0ue Guryp.
JlokasbIBaTh YTBEPXKIICHUS O TOM, UTO
IEHTpaJIbHAsI, OCEBas U 3epKaJIbHAS
CUMMETPHH, NapaJUIEIbHBIN TEPEHOC
SIBJISIFOTCSL IBUKEHUSIMU. BBITIONHSTH
npeoOpa3oBaHus MOI00US.
OnepupoBath MOHATUAMHU: TIPAMAsT U
chepa Ditnepa.

Pemate reomeTpuyeckue 3a1aun

C UCIOJb30BaHUEM JIBMIKCHUM.
Hcrnonp30Bath npu perieHnu 3a1a4y
JIBWKEHUS TIPOCTPAHCTBA U UX
CBOKCTBA

IToBTOpeHue, 06001ICHNE
U CUCTEMAaTHU3alvs 3HAHUN

17

O06o61arorniee MOBTOPEHUE MOHATUN 1
METOJIOB Kypca T€OMETPUHU
10-11 xnaccoB, cucTeMaTH3aLMs

Pemrars crepeomerpuueckue 3agauu
Ha JI0KA3aTeJIbCTBO MAaTEeMaTUYECKUX
OTHONICHUM, HAXO0XKJICHUEC
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3HAHUU.

Hcropus pasBUTHs CTEpEOMETPUN KaK
HAyKU U €€ pojib B pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

T€OMETPUUYECKHUX BEIMYUH (IJIHH,
YTJIOB, TIJIOIIA/IeH, 00BEMOB).
Hcnonp30BaTh npu pelieHun
CTEPEOMETPUICCKUX 3a7a4
MJIaHUMETpUYECKUe (DaKThI

U METOJIBI.

[TpoBOAUTH TOTUUECKH KOPPEKTHBIC
JIOKA3aTeNIbHbIE PACCYKICHHS

IIPY PEIICHUN CTEPEOMETPHICCKUX
U TUTAHUMETPUYECKHX 3a/1a4.
CpaBHHBaThH ¥ aHATU3UPOBATH
peanbHbIE CUTYAIIUU U BBISBISATH
BO3MOYXHOCTb €€ MOACITUPOBAHUSA
Ha SI3bIKE TECOMETPHH.
MonenupoBaTh peanibHYIO CUTYaIUIO
Ha SI3bIKE TEOMETPHUH U UCCIICAOBATH
MOCTPOEHHBIE MOJIEJIH, B TOM YHCIIC
U C HCTIOJIb30BaHKUEM amrapara
anreOpshl.

Hcronp30BaTh KOMITBIOTEPHBIC
IPOTPaMMBI TIPHU PEIICHUH 3a]1a4.

[Tosmy4aTpk npeacTaBiaeHUe O FEOMETPUU

KaK O pa3BHUBAIOLIECHCS HAYKeE,
VCCIIEYIOIIEN OKPYKAIOLINN MHUP,
CBSI3aHHOM C peabHBIMU O0OBEKTAMH,
IIOMOTAIOIIEN PELIUTD PEAIbHBIE
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KU3HEHHBIE CUTYaIUH O POJIU
CTEPEOMETPHUH B PA3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

OBIIEE KOJIMYECTBO
YACOB IO ITPOI'PAMME

102
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OEJNEPAJIBHASA PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA»

COAEPXKXAHUE OBYYEHUSA
10 KIIACC

I'pad, cBs3ubIil rpad, mytu B rpade: nukibl U mnend. CteneHb (BaJeHTHOCTH)
BepinHbl. ['padbl Ha iockocTH. [lepeBbs.

CrnydaliHble SKCHEPUMEHTHI (OMBITHI) M Cly4yalHble COOBITHS. DIJIEMEHTApHBIC
coObITHSL  (MCX0nbl). BeposTHOCTH ciydailHOTO COOBITHS. biM30cTh YacTOTHl W
BepOsITHOCTU CcOObITHH. Cily4ailHble OMBITHI C PABHOBO3MOXKHBIMH 3JI€MEHTApHBIMU
COOBITUSIMH.

Onepauun Haj COOBITUAMH: IEepeceueHue, OOBEIUHEHHE, MPOTHUBOIOIOXKHBIC
coObITHs. Jnarpammel Ditnepa. Dopmyiia cI0KE€HUS BEPOSATHOCTEM.

VYcnoBHAsE BEPOATHOCTb. YMHOXKEHHME BEPOATHOCTEM. [lepeBo  cirydallHOTO
skcriepumenTa. dopmyna mnosHOW BeposTHOocTH. Popmyna banieca. HeszaBucumblie
COOBITHSI.

bunapHbIil ciayyaliHbIl ONBIT (MCHBITAHHME), ycnex M Heynada. HeszaBucumele
ucnbiTannss. Ceprsi HE3aBUCUMBIX HUCIIBITAHWWA J0 MEpBOro ycnexa. llepectaHoBku n
dakropuan. Yucno coueranuit. Tpeyronsuuk [lackans. ®opmyna 6uHoma HeroToHa.

Cepus He3aBUCHMMBIX ucnbiTaHuW bepuynmu. CioyuyaliHblii BBIOOp M3 KOHEYHOU
COBOKYITHOCTH.

Cnyuaitnasg BenmuuuHa. Pacnipenenenue BeposiTHOCTEN. J{luarpaMma pacnpeaeneHusl.
Onepannn Hajx cllydyallHbIMU BeJIMUYMHAMU. buHapHas ciydaiHas BenuuuHa. [IpumMepsl
pacnpeneneHui, B TOM YMCJIE T€OMETPUUECKOEe U OMHOMHUAIBHOE.

11 KJIACC

CoBMmecTHOE pacpeielIeHUE JIBYX Clly4allHbIX BenunH. HezaBrucumele citydaiiHbie
BEJINYUHBI.

MareMatnyeckoe 0XXKHMJIaHUE CIydallHOW Benu4uHbl (pacnpeneneHusi). [Ipumepsl
MPUMEHEHUSI MAaTEMATHYECKOTO OXKHUAAHUS (CTpaxoBaHHE, JoTepes). MaremaTuyeckoe
OXHJaHWe OWHApPHOM CIydailHOM BeIWYMHBI. MaTeMaTHyecKoe OXXUJAHUE CYMMBbI
CIIy9ailHBIX BEIMYHH. MaTeMaTuuecKoe 0KUIaHue TEOMETPUIECKOTO M OMHOMUAITEHOTO
pacnpeaeneHui.

Jlucriepcusi ¥ CTaHAAPTHOE OTKJIOHEHUE CIy4ailHON BEJIMYUHBI (paCIpeeTICHus).
Jucnepcusi OMHApHOW  Cily4ailHOM  BENWYWHBIL. MareMaTudeckoe  OXKHJIaHUE
MPOM3BEICHUS U TUCTIIEPCUS CYMMBI HE3aBUCHUMBIX CIy4aWHbBIX BeJIMYUH. Jlucnepcus u
CTaHJapTHOE OTKJIOHEHHE OMHOMHUAIBHOTO pacupeneneHus. Jucnepcust u cTaHgapTHOE
OTKJIOHEHUE T€OMETPUYECKOTO PACTIPEICIICHHUS.

HepaBenctBo YeOniméBa. Teopema UYeOwimeéBa. Teopema bepnymnu. 3akon
Oonpmux urcen. BeiOOpoUHbIN MeTO/ ucciienoBanuii. BeIOOpOUYHBIE XapaKTEPUCTUKH.
OneHnBaHre BEPOSITHOCTU COOBITHSI IO BEIOOPOUYHBIM JaHHBIM. [IpoBepka npocremux
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TUIIOTE3 C MOMOIIBIO U3YYEHHBIX PACIPEICIICHUMN.

HenpepoiBHble  ciiyyaliHble  BenuuuHbL. [Ipumeppl. DyHKIUS  IUIOTHOCTH
BEPOSATHOCTU pacmpejesicHusi. PaBHOMepHOE pachnpeniesieHle U ero CBOMCTBa. 3ajaud,
MPUBO/IAIIME K MOKA3aTEIIbHOMY pacpeAeICHUIO0. 3a/1auu, MPUBOSIINE K HOPMATbHOMY
pacopeaeneHnto. OyHKIUA TIIOTHOCTA BEPOSITHOCTH IMOKA3aTEIBLHOIO paclpeacsiCHusl,
GYHKIHS TUIOTHOCTH BEPOSITHOCTA HOPMAJIBLHOTO pactupeneiacHus. OyHKINS TUIOTHOCTH
Y CBOICTBA HOPMAJILHOTO PacCIpe/IeIICHUS.

[TocnenoBaTeTbHOCTh OJMHOYHBIX HE3ABUCHUMBIX COOBITHH. 3a1auu, MPUBOISIIHC
K pacnpenenenunto [Iyaccona.

KoBapuammst nByx cinyuaiiHpix BenmnuuH. Koadduiment nunHeiHoN xoppensnuu.
CoBMecTHBIE HAOJIOACHHS JBYX BETUYHH. BBIOOPOUYHBIN KOI(PGUIIMEHT KOPPEIISIIHH.
Paznuuue Mexay JTUHEHHOW CBS3bIO M IMPUUYMHHO-CJIECACTBEHHOM CBs3bl0. JIMHEHHas
perpeccusi, METOJl HAMMEHBIINX KBAPaTOB.

INPEAMETHBIE PE3YJIBTATBI

K konmy 10 kiacca oOyJaronuiicss HayquTCs:

CBOOOJHO OIEPUPOBATH MOHATHSAMU: Tpad, MIOCKUN rpad, cBsI3HBIN rpad, MyTh
B rpade, 11enb, LUK, IEPEBO, CTENEHb BEPIINHBI, IEPEBO CIYYailHOrO SKCIIEPUMEHTA;

CBOOO/IHO ONEPUPOBATH MOHITUSIMHU: CIIy4alHbII 3KCIEPUMEHT (OIIBIT), CIy4aiiHOe
COOBITHE, DJIEMEHTapHOE CIyyallHOE€ COOBbITHE (RJIEMEHTapHbIA HMCXOM) CIIy4allHOTO
OMbITA, HAXOJWUTh BEPOSITHOCTU COOBITUM B ONBITAX C PaBHOBO3MOXHBIMU
3JIEMEHTapPHBIMU COOBITUSMU;

HaxoAUTh U (OPMYJIHUPOBATH COOBITUS: TEepeceueHue, OOBEIUHEHHE JTaHHBIX
COOBITHH, COOBITHE, MPOTUBOINOJIOKHOE JAaHHOMY, MUCIOJIb30BaTh JUarpaMmmbl Jiliepa,

KOOPJIMHATHYIO TPSIMYIO ISl pELIEHUs 3a]ay, IMOJb30BaThCs (POPMYINION CIIOKEHUS
BEPOSITHOCTEN 7151 BEPOATHOCTEHN ABYX U TPEX CIIyYallHBIX COOBITUH;

OIEPUPOBATH IOHATHUIMU: YCJIOBHAsE BEPOSATHOCTb, YMHOXXEHHUE BEPOSTHOCTEM,
HE3aBHCHUMbIE COOBITHS, JEPEBO CIy4alHOrO SKCIEPUMEHTA, HaXOAWUTb BEPOSTHOCTU
COOBITHI ¢ TOMOILBIO MTPaBUJIa YMHOXKEHUS, JIEPEBA CIYyYailHOTrO OMbITA, UCIOJIb30BATh
dbopmyny momHOM BeposiTHOCcTH, popmyny baiteca mpu pemieHun 3agad, ONpeAesiTh
HE3aBHCHUMOCTH COOBITHI 110 (hopMyJie U MO OpTaHU3AIMH CIyYaifHOTO SKCIIEPUMEHTA;

MPUMEHSTh U3y4YeHHbIE KOMOMHATOPHBIE (DOPMYIIBI JIJIS IEPEUUCTICHUS 2JIEMEHTOB
MHOKECTB, AJIEMEHTAPHBIX COOBITHI CIIy4ailHOTO OMbITa, PEIIeHHs 3aJad MO TEOpUHU
BEPOSATHOCTEM;

CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: OMHAPHBINA CIyYaWHBIN OMBIT (MCIBITAaHUE),
yCIeX ¥ HEy1a4a, HE3aBUCUMBIE UCIIBITAHUS, CEpUsl UCTIBITAHUM, HAXOAUTh BEPOSTHOCTH
COOBITHII: B CEpUU HCIBITAaHUN A0 MEPBOTrO ycrexa, B CepUU UCHbITaHui bepHyim,
B ONBITE, CBSI3aHHOM CO CIy4YalHBIM BBIOOPOM M3 KOHEUHOM COBOKYITHOCTH;

CBOOOJHO OINEPUPOBATH TMOHATUAMM: CIydyalHas BEJIMYMHA, pACIpEeIICHHE
BEPOATHOCTEH, JuarpaMma pacopelesieHus, OuHapHas CiydaiiHas BeJIMYHHA,
reoMeTpuyecKoe, ONHOMHUAILHOE pacIipe/ielieHHe.
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K xoniy 11 kiacca oOyJaromuiicss Hay4nuTCs:

ONIEPUPOBATH MOHITUAMU: COBMECTHOE PACIPENCICHHUE JBYX CIIyYalHBIX BEJINYHH,
UCIIOJIb30BaTh TaOJUIy COBMECTHOTO paclpe/ejeHUs] JBYX CIy4allHbIX BEJIMYUH
JUIS BBIIACJICHUS] PACIPENCIICHUS KaXKIOW BEJIMYMHBI, ONMPEACICHHUS HE3aBUCHUMOCTHU
CIIy4alHbIX BEJINYUH;

CBOOOJTHO OIEpUPOBaTh MOHSATHEM MATEMAaTHUYECKOrO OXUIAHUS CIydyalHOU
BEJIMUMHBI (pacupenesieHus), MPUMEHSITh CBOWCTBA MAaTEMATHYECKOIO OXUJAHUS
OpU PpELICHUWU 3a/lay, BBIUMUCIATH MAaTEMATHYECKOe OXHUJAaHHe OMHOMUAIBLHOTO U
r€OMETPUYECKOTO PACTIPEICIICHNN;

CBOOOJTHO OIEpPUPOBATh MOHATHAMU: JUCHEPCHUs, CTAHIAPTHOE OTKIOHEHUE
CIIy4allHOM BEJIMYMHBI, IPUMEHATH CBOWCTBA JUCIEPCUU CIYYaHHOW BEJIWYUHBI
(pactpeneneHusi) TpU pEUICHWU 3a]lay, BBIYUCIATH JAUCIHEPCUI0O W CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOTO U OMHOMHAJILHOTO pacipe/leICHUM;

BBIYUCIISATh BBIOOPOYHBIE XAPAKTEPUCTUKH MO JaHHOW BHIOOpKE U OlLIEHUBATH
XapaKTepUCTUKU  TEHEpPaJbHOM  COBOKYIHOCTH  JIaHHBIX 1O  BBIOOPOYHBIM
xapakTepuctukaM. OIIEHHBaTh BEPOSTHOCTH COOBITUA M TPOBEPATH MPOCTEUIITUE
CTaTHCTUYECKUE TUTIOTE3BI, MTOJIB3YSICh N3YYEHHBIMU PACIIPEICICHUSMM.
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10 kaace
Ha3Banue KonuuecTtBo OcHOBHBIE BU/IbI AESATEIBHOCTU
pazjeina (TeMbl) 4acoB OctosHoe conepare oOyJaronuxcs
DneMeHThI Teopuu rpadoB 3 I'pad, cBsa3ublii rpad, mpeacTaBiIcHUE [IpencraBisiTh OOBEKTHI U CBS3U
3a/1auu ¢ TOMOIIBIO rpada. MEKIy HUMH € MOMOIIIBI0 rpada,
CreneHb (BaJICHTHOCTb) BEPIUITUHBI. HaXOJUTh ITyTH MEXKIY BEPIIMHAMU
[TyTs B rpade. Llenu u nuKIbL. rpada.
I'padsl Ha miiockocTu. JlepeBo Breinenarts B rpade 1enu v MUKk,
CIIy4ailHOTO 3KCIIEpUMEHTA CrtpouTth IepeBO MO ONMUCAHUIO
CJIy4allHOT'O OMbITa, OMUCHIBAThH
Cly4JailHbIe COOBITHS B TEPMUHAX
JepeBa.
Pemate 3aga4um ¢ moMopro
rpados
CityyaiiHbI€ OTBITHI, 3 CrnyyaiiHble KCTIEPUMEHTHI (OTBITHI) Briaensate u onuckiBaTh

ClTy4aiiHbIe COOBITHUS U
BEPOSTHOCTH COOBITHI

U CITydaiiHble COOBITHS. DeMEHTapHbIE
coObITHs (Mcxomabl). BepositHOCTB
ciydaitHoro coOwITHs. BeposTHocTn
COOBITU B OMBITAX

C PaBHOBO3MOYKHBIMH AJIEMEHTaAPHBIMU
COOBITUSIMU

Cily4aiiHble COOBITHS B CIIy4ailHOM
OIIBITE.

DopMyIMpOBATH YCIOBUS ITPOBEACHUSA
CIIyYalHOTO OIIBITA.

HaxoauTh BEpOSITHOCTH COOBITHIA

B OIBITaX C PABHOBO3MOKHBIMH
3JIEMEHTAPHBIMU UCXOAaMHU
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Onepanun

HaJl MHO>)KECTBaAaMU

U COOBITHSIMU.
CrnoxeHre 1 yMHOKEHUE
BEPOSITHOCTEM.

Y c1oBHAsI BEPOSATHOCTD.
HezaBucumeblie coObITHS

[lepeceuenue, 00beAMHEHUE MHOKECTB
U COOBITH, MPOTUBOMOJIOKHbIE
coObITusa. PopmyTa CIOKEHUS
BEPOSITHOCTEW Y CIIOBHASI BEPOSTHOCT.
YMHOXKEHHE BEPOATHOCTEN.

dopMyna yCI0BHOW BEPOATHOCTH.
dopMyIa TOJIHON BEPOATHOCTH.
®opmyna balieca. HezaBucumbie
COOBITHS

Hcnonp3oBath nuarpaMmsl Jijepa

¥ BepOAIbHOE OMHCAaHUE COOBITHIA
P BBITIOJIHEHUU ONepalui

HaJT COOBITUAMM.

OuennBaTh U3MEHEHUE BEPOSTHOCTEN
COOBITUH IO MEpE HACTYTUICHUS
JOPYTUX COOBITHI B CIIy4ailHOM OIIBITE.
Pemars 3aauu, B TOM uncie

C UCTIOJIb30BAaHUEM JIEPEBA CIIyYalHOTO
omnbITa, GOPMYI CIOKEHUS

Y YMHOKEHUSI BEPOSITHOCTEH

DneMeHThl KOMOMHATOPUKHU

KoMOuHaTopHoe nmpaBuiio yMHOKEHHUS.
IlepectanoBku u (aktopuan. Yucno
couetanui. TpeyronsHuk [lackass.
®opmyna 6uHOMa HproToHa

@opMyIHpPOBATH U I0KA3BIBATH
KOMOWHATOpHBIE (haKTHI.
Hcrnons30BaTh MpaBUiIo YMHOXKEHMS,
U3y4YeHHbIE KOMOMHATOPHBIE (POPMYIIbI
JUISI IEPEYUCIIEHHS] JIEMEHTOB
Pa3IMYHBIX MHOXKECTB, B TOM YHUCJIE
AJIEeMEHTAPHBIX COOBITHUI B CIy4ailHOM
OTIBITE.

[Tonp3oBaThCs hopMyInoi u
TpeyrosbHUKoM [Tackans

JUTS OIPEJEIEHUS YUCIIA COYETAaHU M.
[Ipumensarts Gpopmyny OuHOMA
Hprorona st mpeoOpazoBaHus
BBIPA)KCHUMN
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Cepuu nocienoBaTenbHbIX 3) bunapHbIi City4allHBINA OIIBIT Pa30uBath coKHBIE SKCTIEPUMEHTHI

ucnsiTanui. Mcnprranus (ucmbITaHue), ycrex 1 Heyiaya. Ha OT/ACJIbHBIE UCIIBITAHUS.

bepnyun. HeszaBucumMmele ucnbITaHus. Pewrars 3a1aun Ha MOUCK

CrydaliHBIN BBIOOD Cepust He3aBUCHUMBIX HCTIBITAHUI BEPOSITHOCTEH COOBITUI B CEPUU

U3 KOHEYHOW COBOKYITHOCTHU 1o nepsoro ycnexa. Cepus VCIIBITAaHUU 110 IIEPBOTO yCIIeXa u
HE3aBHCUMBIX UCIIBITAHUM bepHyIum. B CEpUAX UCIBITAaHUN bepHyun,
Ciny4aiiHbIii BEIOOp M3 KOHEUHOM a TAKXKE B OIBITAX CO CIIyYalHbIM
COBOKYITHOCTH. BbIOOPOM M3 KOHEUHON COBOKYITHOCTH
[IpakTuueckas padora C UCIIOJIb30BaHUEM KOMOMHATOPHBIX
C UCIIOJIb30BAaHNUEM DJIEKTPOHHBIX (dakToB 1 POpMYJ, B TOM UUCIE B XOJI€
TaOIH1L IPaKTUYECKON pabOThI C IPUMEHEHUEM

CTaHAAPTHBIX (PYHKIUI
City4aiiHbIE BEIMYUHBI 14 Cny4aiinas BenmmuuHa. Pacripenenenue OcBauBarh NOHATHUS: CITydaiiHas

U pacrpeaeneHus

BeposiTHOCTEW. Jlnarpamma
pacnpeaenenus. Onepamuu

HaJl CJIy4YalHbIMU BEJIMYMHAMM.
[Ipumepsl pactipenenennii. bunapHas
CllyyalHas BENM4YnHA. [ 'eomeTpuueckoe
pacn-penenenue. buHoMuaabHOE
pacnpeaeneHue. MaremaTuueckoe
0XKHWJIAHWE CITyYalHOU BEIIMYUHBI.
CoBMeCTHOE pacrpeiesieHUuE JBYX
CIIy4alHbIX BeJIMuMH. HezaBucumble
Cly4daiiHble BeuyuHbl. CBOKCTBA
MaTEMaTUYECKOTO OKHUIAHMUS.

BEJIMUMHA, pacnpeiesieHue, Tabiuia
pacnpeneneHus, uarpaMma
pacnpeneseHusl.

HaxoauTh 3Ha4YeHUsT CyMMBI U
IIPOM3BENICHUS CIIyYaiiHbIX BEJTMYH.
Ctpouts OMHapHBIC pacTpeaeTeHUs
10 OMKMCAHUIO COOBITUI B CIIyHalHBIX
omnbITax. CTpOUTH U pacrio3HaBaTh
reOMeTpUUECcKOoe U OMHOMHUATBHOE
pacnpeeseHusl.

Pematsb 3aaun Ha BEIYMCIICHUE
MaTEeMaTHUYECKOTO OXKHUIAHUA.
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MareMatnyeckoe 0Xu1aHne OMHAPHON
CIIyYalHOM BEJIMYUHBI.
MareMaTuyeckoe 0KUJaHuE
T€OMETPUUYECKOTO i OMHOMHUATTLHOTO
pacnpeaenenuid. Jlucnepcus u
CTaHJAapTHOE OTKIJIOHEHHE. J(ucnepcus
OMHaApHOM CITy4allHOW BEJIMYMHBI.
CBoiicTBa THCTIEPCUU.
MareMaTudyeckoe 0KUJaHUE
IIPOU3BEICHUS U JUCIIEPCUS CYMMBI
HE3aBUCHUMBIX CITyYalHBIX BEJIMYHH.
Jucnepcusi OMHOMUATEHOTO
pacIpeacieHus.

[IpakTuueckas padota

C UCTIOJIb30BAHUEM JJIEKTPOHHBIX
TaOIIUI

CTpouTh COBMECTHBIE PACTIPEACIICHHUS.
N3y4dats cBOMCTBA MAaTEMATHUYECKOTO
0’KHJIaHHS.

Pemars 3agaun ¢ mnoMo1pro
V3YUYEHHBIX CBOWCTB.

[To u3yuenHsiM popMyaM HAXOIUTh
MaTeMaTUYECKHUE OKUTaHUs
CIIy4alHBIX BEJIMYUH, UMEIOIIUX
r€OMETPUYECKOE U ONHOMHUATBHOE
pacIpeeseHus

OcBauBath NOHSITHS: AUCTIEPCHSI,
CTaHJapTHOE OTKJIOHEHUE CITy4YalHOU
BEJINYMHBI.

Haxonuts nucnepcuto

110 PaCHPEIEICHHUIO.

N3yuaTh cBOMCTBA IUCTIEPCUM.

[To uzyyeHusiM hopmyiaM HaXOAUTh
JUCIIEPCHUI0 OMHOMHUAIBLHOTO
pacrpeneneHus, B TOM YUCIIE B XO/I€
MPAKTUIECKON pabOTHI

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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11 KIIACC
Ha3Banue KomuuecTBo OcHOBHBIE BU/IbI AEATEIBHOCTH
OCHOBHOE cOJIep)KaHHE
paznena (TeMbl) 4acoB 00yJaromuxcs
3aKoH OOBIIMX YHCET 3) HepasenctBo UebOnimépa. Teopema Pa3bupats 1okazaTenbcTBa TEOPEM.

Yeoniména. Teopema bepnyiu.
3akoH O0oJsibIIuX yKces. BoIOOpouyHbIi
METOJI UCCIEAOBAHUM.

[IpakTrueckas pabora

C UCIIOJIb30BaHUEM DJIEKTPOHHBIX
Ta0JIUII

OcBauBath BEIOOPOYHBIN METO/T
HCCJICIOBAHUI, B TOM YHCJIE B XO/I€
MPaKTHIECKON pabOThI

DJIIEMEHTHI MATEMATHYECKON
CTATUCTHUKH

['enepanbHas COBOKYITHOCTb U
cilyJaitHasi BHIOOpKa. 3HaKOMCTBO

C BBIOOPOYHBIMH XapaAKTEPUCTUKAMHU.
OueHka CpeIHETO U JUCTIEPCUU
reHepaIbHON COBOKYITHOCTH

C TIOMOIILI0 BHIOOPOYHBIX
xapakTepucTuk. OlleHUBaHUE
BEPOSITHOCTEN COOBITUI TTO BBIOOPKE.
Craructrnueckas runoresa. [Ipoepka
MPOCTEUIINX TUIOTE3 C MOMOIIBIO
CBOWCTB U3YYEHHBIX PACIIPEICIICHUMN.
[Ipaktrueckas pabora

C UCIIOJIb30BaHUEM DJIEKTPOHHBIX
TaOIHIL

OcBauBaTh OHATHS: TCHEpaTbHASA
COBOKYMHOCTb, BRIOOPKA, BHIOOPOUHOE
cpeaHee U BBIOOpOYHAs TUCIICPCHS.
Brruucnsats BeIOOpOUYHBIE
XapaKTEPUCTHKN M HAa KX OCHOBE
OIICHUBAThH XapaKTEPUCTUKHU
IE€HEpPaIbHON COBOKYITHOCTH.
OcBauBaTh MOHATHUS: CTATHCTHYCCKAS
TUTIOTE3A.

OreHrBaTh BEPOSITHOCTH COOBITHH U
IPOBEPATH MPOCTEHUIIINE TUTIOTE3BI
Ha OCHOBE BHIOOPOYHBIX JIAHHBIX,

B TOM YHCJIE B X0J1€ MPAKTUYECKOM
paboThl
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HernpepbiBHBIE CiiydaiiHbIe
BEJIMYMHBI (pacrpeiesieHus),
MOKa3aTeJIbHOE U
HOPMAaJIbHOE PacIpeAcIcHus

[Ipumepsl HEPEPBHIBHBIX CTyYalHbBIX
BennIrH. DYyHKIHS TIIOTHOCTH
BeposiTHOCTH. PaBHOMEpHOE
pacnpenenenue. [Ipumepsl 3a1ay,
MPUBOSIINX K MOKA3aTEIbHOMY

Y K HOPMAJIbHOMY pacpeIeTICHUSIM.
@DYHKITUS TIIOTHOCTH BEPOSITHOCTH
MOKAa3aTeJIbHOTO pacipeieICHuUs.
DyHKIUS ITTIOTHOCTU BEPOSITHOCTH
HOPMAJIBHOTO pacipeieeHus

3HAKOMUTbLCS TTOHATHSIMU:
HETPEpPbIBHAA CTydailHas BEJIMYKMHA,
HETIPEPHIBHOE PacIpe/IesICHHE,
(GYHKIUS TTIOTHOCTH BEPOSITHOCTH.
HaxomuTk BeposTHOCTH COOBITHI
10 TaHHOUW (QYHKIIMN

TIOTHOCTH.

3HAKOMUTHCS C TOHITUIMU:
MOKa3aTeIbHOE pACTIPEAECIICHNUE,
HOPMaJIbHOE PacCIpeAeICHHE.
BriaensaTh 1o onvcaHuio ciiy4aiHbie
BEJIMYUHBI, PACIIPECTICHHBIC

I10 MOKA3aTEJIbHOMY 3aKOHY,

10 HOPMAJIbHOMY 3aKOHY.
Pa3bupate npumepsl 3a1a4,
MPUBOAAIIMX K MOKA3aTEIIbHOMY
pacIpeesiEeHUIO0 U K HOpMaJIbHOMY
pacnpeiesICHUIO

Pacmipenenenue Ilyaccona

IlocnenoBaTenbHOCTE OJUHOYHBIX
HE3aBUCUMBIX COOBITHH.

[Tpumep 3agaun, mpuBOIAILICH

K pacnpenenenunto [lyaccona.
[IpakTrueckas padora

C UCIIOJIb30BaHUEM JICKTPOHHBIX
TaOJIUL]

BriaensaTe 1o onucaHuio CIry4aiHOro
OITbITA BEJIMYMHBI, PACIIPEICIICHHBIE
1o 3akony Ilyaccona.

Pemniats 3aga4yu, B TOM 4YUCJIE B XO4¢€
IPaKTHIECKON pabOThI C IPUMECHEHUEM
CTaHAAPTHBIX (DYHKITHIT JIEKTPOHHBIX
Ta0JIHII
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CBsi3b MEX]y CITy4YalHBIMU 6 KoBapuanus n1Byx ciydaiHbIX OcBauBaTh NOHATHSA: KOBapHUAIIHS,
BEJIMYUHAMU BennunH. Koo duiment koppensiun. | Ko3pPUIUEHT KOPPesLnu, TMHEeHHAs
CoBMecTHBIE HAOIIOEHUS IBYX 3aBUCHUMOCTb.
BeIM4rH. Beioopounsiii koaddunreHT | OneHUBaTh XapaKTep CBI3U MEKITY
Koppensiuuu. Paznuuue mexmy CIIy4aliHBIMHU BEJIMYMHAMH, UCXOIS
JUHEWHOM CBS3bIO M IPUYUHHO- U3 TIPUPO/IbI IAHHBIX ¥ BBIYUCIICHHBIX
CJIEICTBEHHOMU CBA3bIO. JIMHEHas XapaKTEePUCTHK.
perpeccust. [Ipaktuueckas pabora Hcnonb3oBath quarpaMMbl
C UCTIOJIb30BAHUEM AJIEKTPOHHBIX paccemBaHUsI A1 U300paKeHUS
TaOIHII COBMECTHOTO pacCEeMBaHUs
JTAHHBIX.
Haxonutb koapuiiueHTs ocu
JauarpamMmbl, B TOM YHCIIE B XOJI€
NPaKTHUECKOH paboThI C MPUMEHEHUEM
CTaHAAPTHBIX (PYHKIMI
O06o001m1eHue u 11 [IpencraBiieHre JaHHBIX C TOMOUIBIO [ToBTOpATH U3yUEHHOE U BHICTPAaNBaTh

cUcTeMaTH3als 3HaHu!

TaOJIMI ¥ IUarpaMM, onucaTeabHast
CTaTUCTHKA, OTIBITHI

C PaBHOBO3MOKHBIMHU
AJIEeMEHTapHBIMU COOBITUAMH,
BBIYMCIICHUE BEPOATHOCTEN
COOBITHH ¢ MpUMEHEHHEM (POPMYII U
rpauuecKkux METO0B
(KkoopauHaTHAs TIpsiMast, 1EPEBO,
quarpaMma Jusepa), ciaydanHble

CHUCTEMY 3HAHUU
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BEJIMYMHBI U pACTIPEACIICHHUS,
MaTeMaTHYECKOE OKUIAHUE
CIIy4YalHOMN BEJIUYHUHBI

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME
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