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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBbI
IO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:kaaHCKOro BOCIIMTAHUS:

C(OPMHPOBAHHOCTh TPAXKIAHCKOW IMO3UIMH OOYYaIOIIErocss Kak aKTHBHOTO M
OTBETCTBEHHOTO YJIEHA POCCHUICKOTO OOIIEeCTBa, MPEJCTABICHUE O MaTEMaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IHMUYHBIX CTPYKTYP, SIBICHUMN, IPOLEAYP IPasKIaHCKOTO
obriiecTBa (BBIOOPHI, OMPOCHI U APYroe), yMEHHE B3aUMOJICHCTBOBATh C COIHAIbHBIMU
UHCTUTYTaMH B COOTBETCTBHH C UX (DYHKIMAMHU M Ha3HAYCHUEM,

2) MATPHOTHYECKOT0 BOCITUTAHMSA:

c(hOpPMUPOBAHHOCTh POCCUHUCKOM TpakAaHCKOW HUJECHTUYHOCTH,  YBaXKCHUS
K IPOIUIOMY M HACTOSIIEMY POCCUHMCKOM MATEMAaTHUKH, I[EHHOCTHOE OTHOIICHUE
K JOCTHXXEHUSM POCCUMCKMX MAaTeMaTUKOB UM POCCUMCKOM MAaTeMaTHYE€CKOW IIKOJIBI,
UCIIOJIb30BAHME ATUX JOCTHKEHUN B IPYTUX HAYKaX, TEXHOJOTUAX, chepax SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOTO BOCTIUTAHMS:

OCO3HAHHWE JYXOBHBIX IEHHOCTEM pPOCCUHCKOrOo Hapoaa, C(HOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHHWs, STUYECKOTO IOBEACHMS, CBSA3aHHOIO C MPAKTHUYECKUM
NPUMEHEHUEM JOCTHKEHUM HAYKH W JESATEIbHOCTHIO YYEHOrO0, OCO3HAHHE JIMYHOTO
BKJIaJIa B IOCTPOCHHUE YCTOWYUBOrO Oy IyIIEro;

4) 3CTeTHYEeCKOr0 BOCITUTAHMS:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYAs OCTETUKY MaTEMATHYECKHUX
3aKOHOMEpPHOCTE, OOBEKTOB, 3a7ay, PEIICHHH, PacCyKIeHUM, BOCHPUHMUYHUBOCTHK
MaTeMaTHYECKUM aCIIEKTaM PAa3JIUYHbIX BUJIOB UCKYCCTBA,

5) ¢pu3nyecKoro BOCIIMTAHUS:

c(OPMUPOBAHHOCTh YMEHHUS MPHUMEHATh MAaTEMaTHYECKHE 3HAHUS B HHTEpecax
310pOBOTO U Oe3omacHoro obpasza >KM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
37I0pPOBBIO  (3I0pOBOE TIMTaHHUE, COAIAHCHPOBAHHBIM PEXUM 3aHATAM M OTIbIXa,
perynspHas Gpuandeckas akKTHBHOCTD), (PU3MYECKOES COBEPIICHCTBOBAHNE TIPH 3aHATHAX
CIIOPTHUBHO-03/I0POBUTEIILHON JESTEIIBHOCTHIO;

6) TPyA0BOro BOCTIMTAHUSA:

TOTOBHOCTh K TPYJAY, OCO3HaHHE IIEHHOCTH TPYAOJI0OUs, UHTEPEC K Pa3InYHBIM
chepam mnpodhecCUOHAIBHOW JEATEIbHOCTH, CBSI3aHHBIM C MaTeMaTUKOM U e
MPWIOKEHUSIMA, YMEHHE COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun u
peaTn30BbIBaTh COOCTBEHHBIC JKM3HEHHBIC IUIAHBI, TOTOBHOCTh M CITOCOOHOCTBK
MaTEeMaTHYeCKOMY OOpa30BaHHWIO M CaMOOOpPa30BaHWIO Ha TMPOTSHKCHWHM BCEH JKU3HM,
TOTOBHOCTh K aKTHBHOMY yUYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]1ad MaTEMaTHYECKOMN
HaIPaBJICHHOCTH;



7) IKOJIOTHYECKOT0 BOCTIMTAHHUS:

c(OPMUPOBAHHOCTH IKOJOTUYECKON KYIbTYphl, IOHUMAHUE BIMSHHS COLUAIBHO-
HKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE IPUPOJHON U COLUAIIBHON CPEbl, OCO3ZHAHME
r100aJpbHOrO  XapakTepa »SKOJIOTMUYECKUX Npo0JieM, OpHEHTalMs Ha NpPUMEHEHHE
MaTEMaTUYeCKUX 3HAHUM JJs peuieHus 3ajad B 00JIaCTH OKpYKaroled Cpensl,
IUIAHWPOBAHHUE TOCTYNKOB M OLEHKH MX BO3MOJKHBIX MOCJEICTBUN ISl OKpYXKaroulen
Cpenbl;

8) HeHHOCTH HAYYHOT0 MO3HAHMSA:

c(OPMHUPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOHN MPAKTUKH, TOHUMaHHE MAaTEMaTU4YECKOW HAyKH Kak
cdepbl UeT0BEUECKOM NeSTEIBHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYMMOCTH ISl Pa3BUTHUS
LIMBUJIM3ALMM, OBJIAJICHUE A3BIKOM MATEMATHKM W MaTEeMaTHYECKON KyJIbTYpOMl Kak
CPEICTBOM  IIO3HAHMS  MHpa, TOTOBHOCTb  OCYIIECTBJSITH  NIPOEKTHYIO H
UCCJIEI0BATENBCKYIO IESTENIbHOCTh UHANBUYAJBHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATHI

B pe3ynbrare u3ydeHuss MaTeMaTUKUd Ha YPOBHE CpeAHEro o001iero o0pa3oBaHHUs
y oOyuatomierocsi OyayT cOpMHpOBaHbI MMO3HABATEIbHBIC YHUBEpCAIbHBIC yueOHBIC
JNEeUCTBUSI, KOMMYHUKATUBHBIC YHUBEPCAJIbHbIC Y4YEOHBIC JACHCTBUSI, PETYJISITUBHbBIC
yHUBEpCaJbHbIC YUeOHbIE IEUCTBUS, COBMECTHAS JI€SITEIbHOCTb.

Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHbIC Y4eOHbIE NeiiCTBHUSA
ba3oBble Jlornueckue aeiicTBUA:

BBISIBIAITD M XapaKTEPHU30BaTh CYIIECTBEHHbIE NPU3HAKM MaTE€MaTHYECKHX
O00BEKTOB, TMOHATUNA, OTHOLUEHUN MEXAY MOHATUAMH, (POPMYIHPOBATH OMpPEIEICHUS
MNOHSTUN, yCTaHAaBIMBATh CYLIECTBEHHBIH MPHU3HAK KiIacCU(UKAIMK, OCHOBAHUS IS
000011IeHHS U CPABHEHHUSI, KPUTEPUU MTPOBOJIMMOI0 aHAIN3a;

BOCIPUHUMATh, (OPMYIUPOBATH U MPEOOPA30BBIBATH CY)KJICHUS: YTBEPIUTEIbHbIC
U OTpHILIATEIbHbIC, EAMHUYHBIC, YACTHBIE U O0IIKE, YCIOBHbIC;

BBISIBJIITH MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aHUMOCBSI3M M MPOTUBOPEUMS
B (akTax, MAHHBIX, HAOJIONEHUSAX M YTBEPXKICHUSX, MpeAjararb KpUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MIPOTUBOPEUUI;

JIENaTh BBIBOJIBI C UCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, I€TYKTUBHBIX U HHIYKTUBHBIX
YMO3AaKJIFOYEHUH, YMO3AKJIKOUYECHHUH 10 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEJIBHO JOKA3aTelIbCTBA MAaTEMATUYECKHX YTBEPKIACHUI
(mpsiMBIE M OT MPOTHBHOIO), BBICTPAaWBAaTh apryMEHTALMIO, MPUBOJUTH MPUMEPHI H
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOIbI;

BBIOMpATH CIIOCOO pelieHus: yueOHOH 3aiaun (CpaBHUBATh HECKOJBKO BapHAHTOB
pelieHusi, BIOMpaTh Hanbojee MOAXOIAUINN C YUETOM CaMOCTOSITENIBHO BBIACIEHHBIX
KpUTEPUEB).



ba3oBble ucciienoBaTe/IbCKHe J1eiCTBHUA.

HCMOJIb30BaTh BOIPOCHI KaK HCCIEAOBATEIILCKUHA HMHCTPYMEHT IIO3HAHUS,

bopMyIHpPOBaTh BOMPOCHI, (PUKCUPYIOIIHE TPOTHBOPEUHE, MPOOIEMY, YCTaHABIINBATh

HCKOMOE ¥ JaHHOE, (POPMHUPOBATH TUTIOTE3Y, apTyMEHTHPOBATH CBOIO IMO3UIINIO, MHCHHE,

MPOBOJUTh CaAMOCTOSITEJIbHO CIUIAHUPOBAHHBIA AKCIEPUMEHT, MCCIIEeIOBaHUE
M0 YCTAHOBJICHHIO OCOOEHHOCTEW MaTEeMaTH4YeCKOro OOBEKTa, SBJICHUsA, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEKy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITeNIbHO  (popMynupoBaTh O0O0OOIIEHWS W BBIBOJBI IO pe3yibTaTaM
MIPOBENEHHOTO HAOJIONCHUS, UCCIEAOBaHMS, OICHUBATH JOCTOBEPHOCTH IMOJYYCHHBIX
pe3yJbTaTOB, BRIBOJAOB M O00OIICHUI;

MPOTHO3UPOBATh BO3MOXHOE pa3BUTHE TIpolecca, a TaKKe BbIJIBUIaTh
MPEIIOI0KEHNS O €TO PA3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmaunmeii:

BBISBJIATH 1e(pULNTHI HH()OPMALIUHY, JAHHBIX, HEOOXOAUMBIX JIJIs1 OTBETA Ha BOIIPOC
U JUI pEeUICHUS 33]1a4H;

BBIOMpPATh HMH(MOpPMALMIO M3 HCTOYHUKOB pA3JIMYHBIX THUIIOB, aHAJIM3UPOBATH,
CUCTEMATU3UPOBAaTh M HMHTEPHPETUPOBATH MH(POPMALMIO Pa3IMYHBIX BUAOB U (HOpM
IIPEICTABIICHNUS;

CTPYKTYpUpOBaTh HH(GOpMALMIO, MPEICTaBIsATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HAJAE&KHOCTh MH(OPMALMU IO CAMOCTOSITENIbHO C(HOPMYJINPOBAHHBIM
KPUTEPUSIM.

KomMMmyHuKaTHBHBbIC YHHBEpPCAJIbHbIC Y4eOHbIC 1CHCTBUSA:

BOCIIPUHUMATh M (OPMYJIIMPOBAaTh CYXKAECHUS B COOTBETCTBUM C YCJIOBUSIMU
¥ 1IeJIIMU O0ILEHUs, ICHO, TOYHO, TPAMOTHO BBIPAaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
NUCbMEHHBIX TEKCTaX, /JaBaTh MOSCHEHUS MO XOAY pEIICHus 3a7ayd, KOMMEHTHPOBATh
NOJy4EeHHBIN pe3yibTar;

B XOA€ OOCYXIEHHUs 3aJaBaThb BOIIPOCHI IO CYILIECTBY OOCYXAAEMON TEMBI,
npoOJeMbl, pelmaeMoi 3a1a4uM, BbICKa3blBaTh MJIEW, HAIEJIEHHbIC HA TOUCK pELIeHus,
COINOCTABIIATh CBOM CYXKIEHHUS C CYXICHMSAMM JpPYIMX YYacTHUKOB JAMajora,
0OHapyKMBaTh PA3IMUME U CXOJCTBO MO3UIMUH, B KOPPEKTHOU (hopme POopMyIHpOBaTh
pa3HoIJIacusi, CBOM BO3PAXKECHUS;

NPEACTaBIATh PE3yJbTaThl PELICHUs 3aJaud, 53KCIEPUMEHTa, MCCIIEeI0BaHus,
IPOEKTa, CAMOCTOSITENLHO BBIOMpPATh (OpMaT BHICTYIUIEHHS C Y4€TOM 3aaay
IPE3EHTALUN U OCOOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHUBepPCaJbHbIE Y4eOHbIE JeHCTBUS
Camoopranusanus:

COCTABJIATH ILJIaH, AITOPUTM PEUICHHS 3a]1a4H, BEIOUPATh CIIOCO0 peIIeHus C yUETOM
UMEIOLINXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U
KOPPEKTUPOBATH BAPUAHTHI PEILICHUH C YYETOM HOBOM MH(MOpMAIUK.



CaMOKOHTPOJIb:

BJIa/IeTh HABBIKAMHU TO3HABATENBHOW PEQIIEKCHMH KaK OCO3HAHUS COBEpIIAEMbIX
JNEUCTBUA M MBICIUTENBHBIX IPOIECCOB, HX PE3yNbTaTOB, BIAAETh CIOCOOAMH
CaMOIIPOBEPKH, CaMOKOHTPOJI Ipoliecca M pe3yjbTaTa PEeHIeHHs MaTeMaTU4ecKOu
3aJa4y;

OpEeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU pEIICHUU 3ajaud,
BHOCUTb KOPPEKTHUBBI B JIEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HallICHHBIX OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJIbTaTa LENH W YCIOBHUSAM, OOBSICHATH NPHYMHBI
JTOCTHKEHHUS WM HEIOCTHKECHUSI PE3yIbTAaTOB ACSITEIbHOCTH, HAXOAUTh OIIUOKY, AaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1€ATEJIbHOCTD:

MOHMMATh U UCIIOJIb30BATh IPEUMYIIIECTBA KOMaHAHON U MHANBHUIYaIbHON paObOThI
Opy peHieHUH Y4YeOHBIX 3a/ay, MPUHUMATh ILE€lb COBMECTHOM JI€ATEIbHOCTH,
IUIAHUPOBAaTh OPraHU3alMI0 COBMECTHON paboThl, paclnpeaensTe BuAbl padoT,
JIOTOBAapUBaThCA, OOCYX JaTh NPOLECC W PE3yabTar padoThl, 0000IAaTh MHEHHUS
HECKOJIbKHX JIFOJCH;

y4acTBOBaTh B IpynmnoBbIX (opmax padoTel (0O0CYykIeHus, OOMEH MHEHUH,
«MO3TOBBIE€ HITYPMbD) U UHBIE), BBIIOIHITH CBOIO YaCTh Pa0OTHI U KOOPAUHUPOBATH CBOU
JEHCTBUS C JPYTMMHU YJ€HaMH KOMaH/bl, OLIEHUBATh Ka4€CTBO CBOETO BKJIAJa B OOIIMN
OPOIYKT MO KPUTEPHUAM, CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

IIpeamMeTHble pe3yJbTaTbl OCBOCHHS (eaepanbHOl pabouell MporpaMMbIIIo
MaTeMaTHKe IPECTaBICHbI IO roj1aM 00YUYEHHs B paMKax OTIENIbHBIX Y4eOHBIX KypCcOB
B COOTBETCTBYIOLIMX pa3Jeiax HACTOSALIEW MPOrpaMMBI.



PABOYAS NTIPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A>»

MNOACHUTEJIBHASA 3AIITMCKA

Y4eOHblil Kypc «Anredpa U Hayansa MaTeMaTHYECKOTO aHAIHM3a» SBISETCS OJHUM
u3 Haubosiee 3HAYMMBIX B MPOrpaMME CpEIHEro o0IIero oOpa3oBaHHUs, MOCKOJBKY,
C OJHOW CTOPOHBI, OH OOECIeunBaeT MHCTPYMEHTAIbHYIO 0a3zy IJsi M3yueHHUs BcCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JApPYroil CTOpOHBI, (OPMHUPYET JIOTUYECKOE U
aOCTpaKTHOE MBIIUICHHE OOyYaroluuxcsi Ha YpPOBHE, HEOOXOAMMOM JJii OCBOCHUS
uHbOpMaTUKU, OOIIECTBO3ZHAHMS, HWCTOPHH, CIOBECHOCTH M JPYIHX JUCHUIUIMH.
B pamkax naHHoro y4yeOHOro Kypca oOydaromiuecs OBJIaJE€BAlOT YHUBEPCAIbHBIM
S3BIKOM  COBPEMEHHOM  HayKH, KoTopas (QopMylIHUpyeT CBOU  JOCTHIKEHUS
B MaTeMaTU4eckou gopme.

VYuebHblil Kypc anredpbl 1 Hayall MaTEMaTHYECKOTO aHalln3a 3aKJIa/IbIBaeT OCHOBY
JUISL  YCIICIIHOTO OBJIQJACHUS 3aKOHaMU (PU3UKU, XUMHUHU, OHOJIOTUH, TOHHUMAaHUS
OCHOBHBIX TEHJICHIIMWA pa3BUTUS DKOHOMHUKH M OOIIECTBEHHON >KWU3HH, IO3BOJISICT
OpUEHTHUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO UCIOJIb30BaTh UX IS JaJbHEHIIEro 00pa3oBaHus U B MOBCEJHEBHON JKU3HMU.
B T0 Xe BpemMs oOBIaJeHUE a0CTpaKTHBIMU u JIOTUYECKU CTPOTHUMH
KOHCTPYKIUSIMU alNreOpbl 1 MaTEMaTUYECKOIO aHajiu3a pa3BUBAECT YMEHUE HAaXOJUThb
3aKOHOMEPHOCTH, OOOCHOBBIBaTh MUCTUHHOCTB, JOKa3bIBATh YTBEPIKICHUSIC MOMOILBIO
UHIYKIIUU U PacCyXIaTh NEAYKTHUBHO, UCIOJIb30BaTh 0OO0OIICHNE U KOHKPETHU3AIHUIO,
abcTparupoBaHhe W aHaJOruio,  (GOpPMHUPYET KPEaTUBHOEU KPUTHUUECKOE
MBIIICHHE.

B xone nzyuenus yueOHOro Kypca «Airedpa u Hayaia MaTeMaTuyeCcKoro aHaanu3a»
oOyyJarouiyecs nojay4yaroT HOBBIM ONBIT pEeLICHUs MPUKIAAHBIX 3a7a4, CAMOCTOSATEILHOTO
MOCTPOCHUSI MAaTEMAaTHYECKUX MOJENIEd pealbHbIX CUTyaluld, WHTEpIpETalun
MOJTYYEHHBIX PEIICHUH, 3HAKOMSATCS C MpUMEPaAaMU MaTEeMaTUYECKUX 3aKOHOMEPHOCTEN
B MPUPOJIE, HAYKE U UCKYCCTBE, C BHIJAIOIIMMUCI MATEMATUYECKUMHU OTKPBITUSIMH U UX
aBTOpaMHU.

VYuebHblif Kypc 00agaeT 3HAYUTEIBHBIM BOCITUTATEILHBIM TOTEHIIUATIOM, KOTOPBI
peanu3yeTcss Kak uyepe3 y4eOHbI Marepuayi, CrocOOCTBYIOMIMK (HOPMHUPOBAHUIO
HAay4YHOTO MUPOBO33PEHUS, TaK U Yepe3 crenuPuky yueOHOM NesITeNbHOCTH, TpeOyrolen
MPOJIOKUTEILHON KOHIIEHTPAllMUd BHUMAHUS, CAMOCTOSITENIBHOCTH, AKKypaTHOCTH W
OTBETCTBEHHOCTH 3a MOJYYCHHBIN pe3yJbTar.

B ocHoBe Meroauwku oOydeHusi anreOpe W HadalaM MaTEMaTUYeCKOTO aHaIu3a
JICKUT JAEATETbHOCTHBIN MPUHIIMI 00YUYEHUS.

B cTtpyktype yueOHOTO Kypca «AnreOpa W Hadajla MAaTeMaTHYECKOTO aHAIM3a»
BbIJICJICHBI CJIETYIOUIUE COIEPKATENbHO-METOANYECKUE TUHUM: «HHCIa U BBIUUCTIEHUS»,
«Dynkuu U rpadukn», «YpaBHEHUS W HEpaBeHCTBa», «Hawama mMaremaruueckoro



aHanuza», «MHOXeCTBa M JIOTHKa». Bce OCHOBHBIE COMEP)KATEIHbHO-METOINYECKUE
JUHUM U3YYalOTCsS HA MPOTSHKEHUH JIBYX JIET OOy4YeHHUsS Ha YPOBHE CPEIHEro OOIIero
00pa3oBaHMsl, €CTECTBEHHO JOMOJHSSA APYT APyra U MOCTENEHHO HACHIIIASICh HOBBIMU
TeMaMH W paszaenamu. J[aHHBIA y4eOHBIM KypC SIBISETCS HHTETPATUBHBIM, IMOCKOJIBKY
o0benuHseT B ce0e colepKaHue HECKOIbKUX MAaTEMAaTHYECKUX JUCIMIUIAH, TAKUX Kak
anredpa, TPUrOHOMETPHSI, MATEMAaTUYECKUN aHaJIU3, TEOPUsS MHOXKECTB, MaTeMaTHUeCKas
joruka u apyrue. Ilo Mepe Toro kak oOyuaroiuecs: OBlaJeBalOT BcE Oojee MUPOKUM
MaTeMaTUYeCKUM  allaparoM, Yy HHUX [OCJeloBaTeabHO  QopMupyercss U
COBEpIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJENb pPEaJbHOW CHUTYalluH,
NPUMEHATh 3HAHWSI, TOJYYCHHBIC TMPU HM3YYCHHH YYEOHOTO Kypca, IS pEeIIeHUs
CaMOCTOSITENIbBHO  COPMYJIMPOBAHHOM  MareMaTHUYeCKOM  3aJayd, a  3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopepkarenbHo-MeTOAMYECKass JinHUS «Yuciaa W BBIUMCICHUS» 3aBEpIIACT
dbopMupoBaHNE HABBIKOB UCTIOIB30BAHUS JICHCTBUTENIBHBIX YHUCET, KOTOPOE OBLIO HAYaTo
Ha ypOBHE OCHOBHOTO 00111eT0 00pa3oBanus. Ha ypoBHe cpenHero obiero oOpa3oBaHus
oco0oe BHUMaHUE yAeNnseTcs (pOPMUPOBAHUIO HABBIKOB PAlIMOHATBHBIX BBIYMCIICHUM,
BKJIFOYAIONTNX B ce0s MCMOIB30BaHUE PA3TUYHBIX (JOPM 3allMCH YMCIIa, YMEHHUE JeTaTh
MPUKUJIKY, BBITIOTHATH TPUOINKEHHBIC BBIYUCICHUS, OLICHUBATh YMCIOBBIE BHIPAXKECHHUS,
paboTath ¢ MaTEeMaTUYECKUMHU KOHCTaHTaMH. 3HAKOMBbIE OOYYarOIIMMCS MHOECTBA
HATypadbHBIX, IIEIBbIX, PANUOHATBHBIX W JACHCTBUTEIBHBIX YHCEN JOTIOTHSIOTCS
MHO>KECTBOM KOMIUIEKCHBIX 4YHcCel. B KaXIOM W3 3THUX MHOMXECTB PAaCCMaTpPUBAIOTCS
CBOMCTBEHHBIE €My cheuuuyecKkue 3aJadyd M OINepalu: JeJICHHE Haleo,
OTIEpUpPOBAaHUE OCTaTKaMM Ha MHOXKECTBE IEJBIX 4YHCeN, O0coOble CBOWCTBA
pallMOHANBHBIX M HUPPAIMOHAIBHBIX YHUCEN, apuMETUYECKUE ONepaluu, a TaKKe
W3BJICYCHUE KOPHS HATypajJbHOW CTEMEHHM Ha MHOXKECTBE KOMIUICKCHBIX YHCEIL.
brnaronmapsi mocienoBaTenbHOMY —PACIIUPEHUIO KPyra HCHOJIB3YEMBIX UYHCENl H
3HAKOMCTBY C BO3MOXXHOCTSIMH WX TNPUMCHCHHS JUIsl PEIICHHS pPa3IWdYHBIX 3a7ad
dbopMupyeTcsi TpencTaBiIeHHE O EIUHCTBE MAaTeMAaTUKH Kak HaykKd U e€ pOJUB
IOCTPOCHUU MOJIeJiel pealbHOro MHpa, UIMPOKO HCHOJB3YIOTCS 0000IIeHne U
KOHKpETH3aIHs.

Jlunus «YpaBHEHUS 1 HEPABEHCTBA» PeaIM3yeTCs Ha MPOTHKEHUN BCETO 00yUeHus
Ha YpOBHE CpPEIHEro 00IIero o0pa3oBaHusl, TOCKOJIBKY B KaxaoM pasaene [Iporpammsl
PEeIyCMOTPEHO pEIICHHe COOTBETCTBYIOIIUX 3adad. B pesynbrate oOywaromuecs
OBJIAJICBAIOT PA3MYHBIMM METOJIaMU PEIICHUS PalMOHAIBHBIX, WPPAIMOHAIBHBIX,
TIOKAa3aTeNIbHBIX, JJOTapU(PMUICCKUX U TPUTOHOMETPUUYECKUX YPAaBHCHHIA, HEPABCHCTB M
CHUCTEM, a TakXKe 3ajay, CoJepKamux mnapaMmeTpbl. [lomydeHHbIE yMEHHUS MIMPOKO
UCIIOJIB3YIOTCSI TIPH UCCIIEAOBAHUM (PYHKITUN C TIOMOIIBIO TPOU3BOJIHOMN, TIPU PEIICHUH
NPUKJIAIHBIX 3a7a4d M 3a7a4 Ha HaXOXKJICHWE HaWOOJIBIINX M HAaUMEHBITUX 3HAYCHHM
dbynknuu. J[anHas copeprkaTenbHas JIMHUS BKIIOYAeT B ce0s Takxke (popmMupoBaHHe
YMEHUH BBIMOJIHATH pacy€Tel 1O ¢opMmyrnaMm, mpeoOpa3oBaHUs pPaIlMOHAIBHBIX,
UPPALMOHATBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUN, & TAKXKE BBIPAKCHH,



COJIepKalMX CTerneHn u Jorapudmel. braromaps u3ydeHHIo aiareOpanyeckoro
MaTepuaiga TPOUCXOAMUT JajbHeWIiee pa3BUTHE aJTOPUTMUYECKOTO U aO0CTPAKTHOTO
MBIILLUIEHUS 00yYaromuxcsi, GOPMUPYIOTCSI HABBIKU JIEYKTUBHBIX PACCYXACHUN, paOOTHI
C CUMBOJBHBIMU (hOpMaMHU, MPEACTABICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEH B BHJIE
PaBEHCTB U HepaBeHCTB. AunreOpa mnpeanaraer 3(QQeKTUBHbIE HHCTPYMEHTHI IS
pEILIeHUs TPAKTUUYECKUX U €CTECTBEHHO-HAYUHBIX 3a]1a4, HAaIrJIHO JJEMOHCTPUPYETCBOU
BO3MOYKHOCTH KakK SI3bIKa HAyKH.

CopepxarenpHo-MeTOoMYecKass JUHUA  «@DyHKIMH U TrpaduKW»  TECHO
MEPEIUIETAECTCS C IPYTUMHU JIMHUSAMU Y4eOHOro Kypca, OCKOJIBKY B KAKOM-TO CMBICIIE
3a1a€T  MOCJIENOBATENIBHOCTh  M3y4YeHHs  marepuana. l3ydeHume  cremeHHOW,
IOKa3aTeNIbHOM, JOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (YHKIUI, UX CBOWCTB U
rpaduKoB, UCTIONB30BaHKUE (DYHKIIHIM ISl pEIICHUs 3a/1a4 U3 IPYTUX YIeOHBIXIIPEIMETOB
Y pPEaJIbHOM KU3HU TECHO CBA3aHO KAK C MATEMATUYECKUM aHAJIM30M, TaK U C PELICHUEM
ypaBHEeHUN U HepaBeHCTB. [Ipu 3TOM Oousblioe BHUMaHUE yAenseTcs: (hOPMUPOBAHHUIO
YMEHUSL BbIpaxkaTh (OpMyJaMu 3aBHCUMOCTA MEXAY pPAa3IHUYHbBIMU BEIMYMHAMM,
UCCIIEIOBaTh IOJIy4EHHbIE (PYHKIMM, CTpOUTh uX Trpaduxu. Matepuan 53Tol

coJiep KaTeIbHOW JIMHUM HALIEJIEH HA Pa3BUTHE YMEHHUI U HABBIKOB, TO3BOJISIOIINX

BBIpaXKaTh 3aBUCUMOCTU MEX/1y BEJIMYMHAMU B PA3IMYHON (OpMe: aHATUTUIECKOMH,
rpaduyeckoil u cnoBecHoM. Ero u3zyuenue cnocoOCTBYET pa3BUTHIO AITOPUTMHUUECKOTO
MBIIUICHUS, CTIOCOOHOCTHU K 0000IIEHUIO U KOHKPETU3AIMH, UCTOJb30BAHUIO aHAJIOTHH.

CopnepxarenpHass JimHHAA «Hadama wMareMaTM4ecKOoro aHaiau3a» I03BOJIIET
CYIIECTBEHHO PACIIMPUTh KPYr KakK MaTeMaTUYECKUX, TaK W MPUKIATHBIX 3a]ad,
JOCTYMHBIX O0YYaIOLIUMCS, TaK KaK Y HUX MOSBIISAETCS BOZMOKHOCTh CTPOUTH IpadUuKu
CJIOKHBIX (PYHKIIMH, ONPEENITh UX HauOOJIbIINE U HAUMEHBIINE 3HAUEHUS, BBIUUCIATh
wiowaan GUryp u 00bEMbI TeJ, HAXOJUTh CKOPOCTU M YCKOpPEHUs mpoueccoB. J(anHas
coJiepKaTesbHas JTMHUS OTKPBIBAET HOBBIE BO3MOXKHOCTH MOCTPOCHHSI MaTEMAaTUYECKHUX
MOJENIed pealbHbIX CUTyalud, TMO3BOJIAET HAXOIWTh HaWJIy4yllee pEUICHUEB
OPUKIAJAHBIX, B TOM YHCJIE COIMAIbHO-IKOHOMUYECKUX, 3aJadyax. 3HaKOMCTBOC
OCHOBaMH MaTeMaTHUYeCKOTO aHajlu3a CHOCOOCTBYET pa3BUTHIO aOCTPAaKTHOTO,
(OpMaNIbHO-JIOTMYECKOTO W KPEaTHUBHOTO MBIILIEHUSA, (POPMUPOBAHUIO YMEHUM
pacno3HaBaTh NPOSBICHHS 3aKOHOB MAaTE€MaTWKUM B HAayKe, TEXHHKE M MCKYCCTBE.
OOyyaroluecs y3HAIOT O BBLIAIOIIMXCS pe3yJbTaTaxX, MOJYYEHHBIX B XOJ€ Pa3BUTHS
MaTE€MaTUKHU KaK HayKH, 1 00 UX aBTOpPaX.

ConepxxarenpbHO-MeTOIMYecKas JIMHUSA «MHOXECTBa M JIOTHKa» BKIIIOYAET B ceOs
AJIIEMEHTBI TEOPUU MHOMKECTB U MAaTEMAaTUYECKOM JIOTUKU. TeOopeTUKO-MHOKECTBEHHbIE
NPENCTABICHNUS] MPOHU3BIBAIOT BECh KYpC WIKOJBHOW MAaTEMATHKH W MPEIararoT
Haubosiee YHHUBEPCAJIbHBIA S3bIK, OOBEAMHSIONIMIA BCE pas3fesibl MaTeMaTUKU U e
NPUJIOKEHH, OHU CBSA3BIBAIOT Pa3HbIE MATEMATUUYECKUE AUCITUTUIMHBI U UX TTPUIIOKEHUS
B enuHoe wernoe. [loaTomMy BakHO JaThb BO3MOXKHOCTH OOydYarouiemycsi MOHUMATh
TEOPETUKO-MHOXECTBEHHBIN S3bIK COBPEMEHHOW MATEMAaTHKH W KCIOJIb30BaTh €ro



JUTSI BRIPQXKEHUSI CBOUX MBICIIEH. JIpyruM Ba)KHBIM MPU3HAKOM MATEMAaTHUKH KaK HAYKH
ClelyeT TPHU3HATHh CBONCTBEHHYIO €M CTpOroctb OOOCHOBaHMM M ClIeJOBaHUE
onpeneaEHHbIM TpaBUJIaM TOCTPOEHUS JOKAa3aTelIbCTB. 3HAKOMCTBO C AJIEMEHTAMHU
MaTEMaTUYeCKONH JIOTUKA  CIIOCOOCTBYET PAa3BUTHUIO  JIOTHYECKOTO  MBIITUICHUS
oOy4Jaronmxcsi, MO3BOJISIET UM CTPOUTH CBOM PACCYXKJEHUS Ha OCHOBE JIOTMYECKHUX
npaBuil, GOPMUPYET HABBIKM KPUTUUECKOTO MBIIIJICHUS.

B yueb6HOM Kypce «Anrebpa u Hadaia MaTeMaTHIECKOTO aHaIn3a» MPUCYTCTBYIOT
OCHOBBI MaTeMaTHUYeCKOTr0 MOJEIUPOBaHUs, KOTOpPbIE IMPHU3BaHbl CIOCOOCTBOBAThH
(GbOpMHUPOBAHUIO HABBHIKOB TOCTPOCHUS MOJEICH PEAIbHBIX CHUTYyaIlMil, UCCIICIOBAHUS
ITUX MOJCJICH C TOMOIIBI0 ammapara anreOpl W MaTEeMaTHYECKOTO aHaJM3a,
WHTEPIPETALUA TOJyYCHHBIX PEe3ylbTaTOB. TaKkue 3aJaHusl BIUIETEHbI B KaXKIbIH W3
pa3zeroB TPOrpaMMbl, TOCKOJBKY BECh MaTepuand ydeOHOTO Kypca IIHUPOKO
UCIIOJIB3YETCSl I pEIIeHWs TNPUKIaJHbIX 3amad. [lpum  pemieHun peasbHBIX
MPAKTUIECKUX 3a7a9 00yJaronIuecs: pa3BUBAOT HAOIIOATEIbHOCTh, YMCHUE HAXOIHUTh
3aKOHOMEPHOCTH, aOCTparupoBaThCsi, MCIOJB30BATh AHAJIOTHI0, 0000mAaTh U
KOHKpPETU3UPOBATh Tpodsiemy. [learenbHOCTh 1Mo (POPMUPOBAHUIO HABBIKOB PEIICHHUS
MPUKJIAAHBIX 33J1ad OPTraHWU3yeTCs B IMPOIECCe M3YYCHHS BCEX TeM YUeOHOro Kypca
«Aurebpa u Havajga MaTeMaTHYECKOTO aHATN3ay.

Ha m3yuenue ydueOHOTO Kypca «AnreOpa W Hadajga MaTEMaTHYCCKOTO aHATU3a»
orBoauTcs 272 4daca: B 10 kmacce — 136 yacoB (4 vaca B Henento), B 11 kimacce — 136
4yacoB (4 Jaca B HEJEIIO).

COJEPXAHUE OBYYEHUA
10 KJIIACC

YucJa 1 BbIYHCTCHUA

Panmonanbibie 4yucia. OOBIKHOBEHHBIE U JIECSITUYHBIE ApOOH, TMPOIEHTHI,
OeckoHeuHble nepuoauyeckue apoou. [lpumenenue npodeit u NpOLEHTOB ISl PEIICHUs
MIPUKJIAIHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUM U PEAIbHOU KU3HU.

JleuctBurenbHble  yucia.  PanuMoHanbHBIE W HUPPALUMOHAIBHBIE  YHCIIA.
Apudmernyeckue ornepanuy ¢ JeHCTBUTEIbHBIMHU YUCIaMU. MOIyiIb IEUCTBUTEILHOTO
yuciaa v ero cBoictpa. [Ipubnk€HHbIC BRIUKCIICHUS, IPABUIIA OKPYIJICHUS, TPUKHUIKA U
OLICHKA pPe3yJibTaTa BIYMCIICHUH.

Crenenb ¢ nenbIM IokasareiaeM. bunom Hrrotona. Mcronb3oBaHue MOAXOMAIIEN
dbopMBbI 3amuCcU  JEUCTBUTEIBHBIX 4YHCEN JUIsl pEIICHUS MPAKTUYECKUX 3aJad M
MPEICTABJICHUS IAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypajIbHOUM CTENIEHU U €r0 CBOMCTBA.

CreneHbr C  palMoOHAJbHBIM  TOKa3aTrejleM U €€  CBOWCTBA, CTEICHb
C ICUCTBUTEJILHBIM ITOKa3aTEIEM.

Jlorapubm uumcna. CpodictBa norapudma. Jlecarnunble W HaATypajbHBIC
JorapupMsl.



CHuHyC, KOCHHYC, TAHI'€HC, KOTAHI€HC YHCIOBOIO aprymMeHTa. ApKCHHYC,
aAPKKOCUHYC M APKTAaHI'€HC YMCIIOBOIO apryMEHTA.

YpaBHEHUS U HEPABEHCTBA.

ToxzaecTBa U TOXIECTBEHHBIE MPeoOpa3oBaHus. Y paBHEHUE, KOPEHb ypaBHEHUS.
PaBHOCHUNIBHBIE ypaBHEHMsS W ypaBHEHUA-ciaeACTBHUs. HepaBeHCTBO, pelieHue
HEPaBEHCTBA.

OCHOBHBIE METOJBI PEHIEHUS LEIbIX U JPOOHO-PALIMOHAJIBHBIX YPAaBHEHHH M
HEpPaBEHCTB. MHOTOYJIEHBI OT OJIHOM MEPEMEHHOM. J[eJleHre MHOTOUYIEHAa HA MHOTOYJIEH
c octatkoM. Teopema be3y. Muorounensl ¢ eiasiMu koddunnentamu. Teopema Buera.

[IpeoOpazoBaHus YUCIOBBIX BHIPAXKEHUH, COAEPKAIINX CTETICHU U KOPHHU.

HppanuonaneHbie ypaBHEHHs. OCHOBHBIE METOJBl PEUIEHUS HUPPALUOHAIBHBIX
YPaBHCHUU.

[lokazarenbHble  ypaBHEHHMS. (OCHOBHBIE METOJBI PEIICHUS ITOKA3aTEIbHBIX
YPaBHEHUM.

[IpeoOpa3oBaHue BbIpa)KE€HUH, COIEPIKALUX JTOTapU(MBI.

Jlorapupmuueckre ypaBHeHUs. OCHOBHBIE METOJIbI PELIECHUs JOrapupMUYECKUX
YPaBHEHUM.

OcHOBHBIE TPUTOHOMETPUYECKHUE (bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUUYECKUX BBIPaKEHUN. PellleHre TPUroHOMETPUYECKUX YPABHEHU.

Peuienue cucreM JINHENHBIX YpaBHEHUNA. MaTpHIia CUCTEMBI JIMHEWUHBIX YPABHEHUN.
Onpenenutens MaTPUILIbI 2%X2, €ro TeOMETPUYECKUN CMBICI U CBOMCTBA, BBIYMCIICHUE €r0
3HAYECHUS, IPUMEHEHUE ONPENCIIUTEN I PELICHUS CUCTEMbI JIMHEUHBIX YPaBHEHUMU.
Pemienne mnpukIagHBIX 3ada4  C [OMOIIBIO CUCTEMbl JIMHEHMHBIX YpPABHCHUMU.
HccnenoBanne NOCTPOEHHON MOJIENIH C IOMOIIBIO MAaTPHIL U ONIPEIECITUTENEH.

[locTpoeHne MaTeMaTHYECKUX MOJENEH pPEAJIbHOM CHTyallUM C ITOMOIIBIO
YPAaBHEHUM M HEPAaBEHCTB. lIpuMeHeHME ypaBHEHHMH M HEPABEHCTB K PELICHUIO
MaTeMaTHUYeCKUX 3a/1a4 U 3a/1a4 U3 pa3INyuHbIX 00IacTell HAyKU U pealibHOM KU3HU.

DOyHKUMHU U TPAPUKHU

OyHkIus, cnocodbl 3amaHus  GyHKUMA. B3aumMHO 00paTHble  (PYHKIUH.
Kommnozumms pyukiuit. ['paduk Gynkimum. DnementapHeie npeodpa3oBanus rpadukoB
(GyHKUIHH.

OOnacTh ompeneneHuss W MHOXKECTBO 3HaueHu Gynkuuu. Hynmm QyHkuumu.
[IpomexyTku 3HaKOmocTtosiHcTBA. UETHhIe W Heu€THble QyHKumMu. Ilepuogmyeckue
dbynkiuu. [IpomMexxyTku MOHOTOHHOCTH (DyHKIIMH. MakCUMyMbI U MUHUMYMBI (DYHKITUH.
HauGonbinee n HauMeHbl1ee 3Ha4eHUs! QYHKIUUA Ha TPOMEKYTKE.

Jluneiinasi, KBaapaTW4yHasT W JAPOOHO-TMHEHHAs (QyHKIUH. DJIEeMEHTapHOE
UCCJIEIOBaHHUE U TIOCTPOEHUE UX IpauKOB.

CrenenHast (yHKUMS C HaTypajbHbIM U IEJIbIM MOKa3aTeneMm. EE cBoiicTBa u
rpaduk. CBoiicTBa U Tpaduk KOpHS N-OM CcTeneHu Kak (PyHKIMH OOpaTHOW CTETEeHH
C HaTypaJbHBIM MOKa3aTEeJIEM.
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[lokazarenpHast u Jsorapupmuueckas (yHKIUH, UX CBOMCTBA M TpaduKu.
Hcnonp3oBanue rpa@ukoB pyHKINN A7 pelIeHHs] YPaBHEHUH.

TpuronomeTpuyeckass OKpyKHOCTb, ONIPEAEIEHUE TPUTOHOMETPUUECKUX (PYHKIIMN
YHCIIOBOTO apTyMEHTA.

@OyHKIMOHAIBHBIE 3aBUCHUMOCTH B PEAJIbHBIX Ipoleccax U sBICHUsAX. ['paduxu
pEaNIbHBIX 3aBUCUMOCTEM.

Havyasia MaTeMaTH4eCKOI0 aHAJIN3a
[TocnenoBarenbHOCTH, crmocoObl  3aJaHus  HocieaoBareiabHOcTed.  Merton
MaTeMaTHYECKOW MHAYKIIMUA. MOHOTOHHBIE M OTPAHUYEHHBIE MOCIEA0BATEIBHOCTH.
HcTopust BOSHUKHOBEHHSI MAaTEMaTHUECKOI0 aHaJn3a KaK aHajan3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckass W TreoMeTpuueckas Iporpeccuu. beckoHeuHo yObIBarolas
reomerpudeckas mporpeccus. CymMma OECKOHEUHO YOBIBAIONIEH T'€OMETPUYECKON

IpOrpeccuu. JINHENHBIN U SKCIIOHEHIIMAIBHBIA pocT. Hucio e. DopMyia CII0KHBIX
MPOLEHTOB. Vcronp30BaHme MPOTPECCUU IS PELIEHUS PEATBHBIX 3a1a4 MPUKIATHOTO
Xapakrepa.

HenpepbiBHbIE PYHKIIMK U UX CBOMCTBA. TOUKM pa3pbiBa. ACUMITOTHI IPaUKOB
¢ynkuuidi. CBOMCTBa (PYHKIMH HENPEPBIBHBIX Ha OTpe3Ke. MeToJ HMHTEpBaJOB I
pelieHrss HepaBeHCTB. lIprMeHeHue CBONCTB HENPEPBIBHBIX (PYHKLUMHA AJI1 peLIeHHs
3a/ad.

[lepBas m BTOpas npou3BoAHbIE (PyHKIMU. OnpenereHue, reoOMETPUYECKU U
(u3nyecKuil CMBICI IPOU3BOJHON. Y paBHEHHE KacaTeNbHOH K TpaduKy QyHKIUY.

[IpousBoaHbie 3neMeHTapHbIX (yHKUM. [Ipon3BomHas CyMMbl, MPOW3BEICHUA,
YaCTHOTO U KOMIO3UIUHU (DYHKIIHM.

MHo:xecTBa U JIOTHKA
MHoOXecTBO, Oolepalny HajJ MHOXECTBaMU M MX CBOMCTBa. Jluarpammsl Diliiepa—
Benna. [IpumeHeHnEe TEOPETUKO-MHOXKECTBEHHOTO arapara Jijisg ONMUCAHUS PEabHbIX
MPOIIECCOB U SIBJICHUM, MPU PELICHUN 3a7a4 U3 JPYTUX yUeOHBIX MPEIMETOB.
Onpenenenue, TeopeMa, CBOMCTBO MAaTeMaTHYEeCKOTO OOBEKTa, CIECTBHE,
JI0Ka3aTeIbCTBO, PABHOCHUIIBHBIE YPABHEHHS.

11 KJIACC

Yuciia v BHIYUCICHUS
HartypanbHubie u nensie uncia. [IpumMeHnenre npu3HakoB ASIUMOCTH LEbIX YUCE,
HanOoIbIMi 001mmi nenurensd (naiee — HOJI) m nauMensInee obiiee kpaTHoe (J1anee —
HOK), ocratkoB no moayto, anroputma EBkiua 1iis pemeHus 3aa4 B 1eIbIX YUCIIax.
Kowmrinekcuple uncna. Anrebpanyeckas U TpUTOHOMETpUYecKas (HOpMBbI 3amucu
KOMITJIEKCHOTO 4ucia. ApupMeTudeckue omnepanuu C KOMIUICKCHBIMU YHCIIaMH.
N300paskeHne KOMIUIEKCHBIX YHCeNl Ha KoopauHaTHOW muiockoctu. dopmyna Myaspa.
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KopHu n-o#i crenenu u3 KOMIUIEKCHOTO uncia. [IpumMeHeHre KOMIUIEKCHBIX YMCeN AJis
petieHust GU3NYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHUS ¥ HEPABEHCTBA

Cucrema M COBOKYITHOCTb YPaBHEHHW M HEPAaBEHCTB. PABHOCWIIBHBIE CHCTEMBI U
CHUCTEMBI-CIIEACTBHS. PaBHOCWIIbHBIE HEPABEHCTBA.

OT160p KOpHEU TPUTOHOMETPUYECKUX YPaBHEHUM c IIOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. Perenne TpuroHoMeTpuyeCcKuX HEPaBEHCTB.

OCHOBHBIE METO/bI PELLICHUS TIOKA3aTENbHBIX U JIOTApU(PMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI pPEUICHUS CHUCTEM M COBOKYIHOCTEH pallMOHAJIbHBIX,
UpPpaALMOHAJIbHBIX, I0KA3aTEJIbHBIX U JJOTapU(PMUUECKUX YPaBHEHUIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpuMeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX3a1a4
U 337ad U3 pa3IMyHbIX oO0JacTed HAyKM M pEaJbHOM JKU3HM, UHTEpIIpeTalus
IIOJIyYEHHBIX PE3yJIbTATOB.

DOyHKUMH U TPaduKH

I'padux xommozunuu ¢yHkiuid. [eomeTpuueckue 00pa3bl ypaBHEHHA U
HEPABEHCTB HAa KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue GyHKIIMH, UX CBOWCTBA U TpadUKH.

['padprueckre MeToAbl pellieHUs] ypaBHEHUN U HepaBeHCTB. ['paduueckue MeTobl
pelIeHus 3aa4 ¢ mapameTpamu.

Hcnons3oBanue rTpadukoB (PYHKUIUM IS UCCIEIOBAHMUS  MPOLIECCOB U
3aBUCHUMOCTEN, KOTOPbIE BOZHUKAIOT MPU PEIICHUH 33]1a4 U3 JPYTUX YUeOHBIXIIPEIMETOB
Y PEAIbHOU KU3HU.

Hayajia maTeMaTH4eCKOro aHaIM3a

[IpyumeHeHne NpPOM3BOJHOM K HCCIENOBaHUIO (PYHKIUMHA HAa MOHOTOHHOCTH U
skcTpeMyMmbl. HaxoskieHre HamOOJIBINEro W HAWMMEHBIIEro 3HAUYCHWN HEMpephIBHOM
GyHKIIMM Ha OTPE3KE.

[IpumeHeHre NpOr3BOAHOM ISl HAXOKICHUS HAWTYUYIIETO PEIICHUS B MPUKJIIATHBIX
3a/1ayax, AJid ONpeeIeHUs] CKOPOCTH M YCKOPEHUS Mpolecca, 3aJaHHOro (popMyion uin
rpadukom.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO mepBooOpasHbix. I[lepBooOpasHbie
aneMeHTapHbIX QyHKIMil. [IpaBuiia HaX0XKIeHUS TEPBOOOPA3HBIX.

HNuterpan. ['eoMeTpuueckuil CMBICI HHTErpana. BbeluuciieHHE OnpeneaEéHHOro
uHTerpana no ¢popmysne Hetorona—JleiOnua.

[Ipumenenne uHTErpaa g HaxXOXKISHUS TIIOMAeH TIOoCKuX Guryp u o0pEMoB
r€OMETPUYECKUX TEIl.

[TIpumepsr  pemenuit  auddepeHnUanbHbBIX  ypaBHEHHH. MaTemaTH4ecKoe
MOJIEJIMPOBAHUE PEATIbHBIX MPOLECCOB C MOMOIIbIO MU PEepeHIIMATBHBIX YPaBHEHUN.
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INPEAMETHBIE PE3YJIBTATBI

K konity o6ydyenus B 10 kiacce oOydaromuiicss HOTYyYUT CAEAYIONIUE TPEIMETHBIC
pE3yJIbTaThI 110 OTAEJIBHBIM TeMaM (enepalibHOil paboueli mporpaMMbl y4eOHOTO Kypca
«Anrebpa 1 Hayana MaTEMaTUYECKOTO aHAIN3a»:

Yucaa v BbIYUCTICHUS:

CBOOO/IHO OMNEpUpPOBATh TMOHSATHUSMHU: PpALMOHAIBHOE YHUCIO, OeCKOHEeYHas
nepuoAnYecKas Ipo0b, MPOLEHTHI, HPPALMOHATEHOE YUCIIO, MHOXKECTBA PAIlMOHATIBLHBIX
Y JEUCTBUTENBHBIX YUCET, MOAYJIb JEHCTBUTEIBHOTO YUCIA;

OPUMEHSTH IpoOU W MPOLIEHTHI JUIsl PEIIeHUs] MPUKIIAJAHBIX 3a/lay U3 Pa3InyHbIX
OTpaciici 3HaHUW U PEaJIbHOM KU3HMU;

OPUMEHATh NPUOTMKEHHBIE BBIYMUCICHUS, MpPaBWIIa OKPYIJICHHS, TPUKUIKY H
OLICHKY p€3yJIbTaTa BEIYMCIICHUM;

cBOOO/IHO ONIEPUPOBATH MOHATUEM: CTENIEHb C LIEJBIM OKA3aTeNIeM, UCII0JIb30BaTh
MOJIXOIAIIYI0 (POPMY 3aIMCH ACHUCTBUTEIBHBIX YHCEIT IJIsl PEIICHUS IPAKTUYECKUX 3a1a4
Y IIPEACTABIICHUS TAHHBIX;

CBOOOJTHO OIEPUPOBATH TMOHATHEM: apUDMETHUECKUN KOPEHb HATypabHOU
CTEIICHH;

CBOOOZIHO OIEpPUPOBATh IMOHATUEM: CTENEHb C PALMOHAIBHBIM I10Ka3aTeleM;

CBOOOHO ONEPUPOBATH MOHATUAMM: JOrapu(PM YUCIIa, IECATUUHBIE U HATYpPAJIbHbIE
JorapudMsl;

CBOOOJHO ONEPHUPOBATH MOHATUSIMH: CHHYC, KOCHHYC, TAHI'€HC, KOTaHIE€HC
YUCIIOBOTO apTyMEHTA,

ONEPUPOBATH TOHATHUSAMH: APKCHHYC, APKKOCHHYC W apKTaHI€HC YHCIOBOTO
apryMeHTa.

YpaBHeHMs M HEPaBeHCTBA:

CBOOOJTHO OINEPUPOBATH TMOHATHUSIMHU: TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPAaBHEHUS U YPABHEHUS-CICACTBUSA, PABHOCUIILHBIE HEPABEHCTBA,

MPUMEHSTH Pa3IMYHbIE METOAbI PELIEHUS PALIMOHATIBHBIX U JPOOHO-PAllMOHATBHBIX
YPaBHEHUM, IPUMEHATH METOJI UHTEPBAJIOB JUUIS PELICHUS HEPABEHCTB;

CBOOOZIHO OIEpPUpPOBaTh MOHATUSAMHU: MHOTOYJIEH OT OJHOW MEpEeMEHHOM,
MHOTOWIEH C LENbIMU KO3(P(PUIMEHTaMU, KOPHH MHOIOYJIE€HA, NPUMEHSTh JEICHHUE
MHOI'OYJIEHa Ha MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera nis pemenus
3az1ady;

CBOOOJIHO OIEpPUPOBATH MOHSATUAMM: CHCTEMa JIMHEWHBIX YpaBHEHUW, MaTpHIia,
ONPEIEIUTENIb MaTPULBI 2 X 2 U €ro reOMETPUYECKHUI CMBICT, UCIIOIb30BAaTh CBOMCTBA
ONPENEINUTENS 2 X 2 IS BBIYUCICHHUS €r0 3HAYEHUS, MPUMEHATh ONPENEINUTENN IS
pelIeHnss CHUCTEMBl JIMHEHMHBIX YPAaBHEHWH, MOJEIUPOBATh peEajbHbIE CUTYyalUH C
IIOMOIIBI0 CUCTEMBI JIMHEMHBIX YPAaBHEHWM, HCCIENOBATHh ITIOCTPOCHHBIE MOJEIU C
IIOMOILBIO MATPHUIL] U ONPEACIUTENEH, UHTEPIPETUPOBATH NIOJYUYECHHBIN PE3YJIbTAT;

UCII0JIb30BATh CBOMCTBA JIEUCTBUM C KOPHAMU JJIs1 IPeoOpa30BaHuUs BbIPAXKECHHUI;
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BBITIOJIHATh TIPEOOPa30BaHUS YHCIOBBIX BBIPAXKEHUN, COJEPIKAIMNX CTEMEeHU
C PalMOHAIBHBIM MOKAa3aTEeIIEM;

UCII0JIb30BaTh CBOMCTBA JorapupmMoB Mg MpeoOpa3oBaHUs JIOTapu(PMHUUECKUX
BBIPAKCHUM,

CBOOOJIHO ONEpPUPOBATh TMOHSATUSAMHU: UPpPALMOHAIBHBIC, IOKA3aTelIbHbIE U
jJorapuMUYECKUE ypaBHEHHS, HAXOJIUTh MX PEIICHUS C TMOMOIIbIO PaBHOCHUIIBHBIX
MEPEXOJ0B I OCYLIECTBIISAS IPOBEPKY KOPHEM;

MPUMEHSATh OCHOBHBIE TPUTOHOMETPHUYECKHE (OPMYNBl I TPeoOpa3oBaHUS
TPUTOHOMETPHUYECKUX BBIPAKEHU;

CBOOOJ/IHO ONEpPUPOBATH MOHSITUEM: TPUTOHOMETPUUECKOE YPAaBHEHUE, TPUMEHSATh
HeoOxoaumble (OPMYJbl ISl PEHICHUS OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX
YPaBHCHUI;

MOJICJIMPOBATh pealbHbIE CUTYallMH Ha SI3bIKE aJreOpbl, COCTABIATh BBIPAKECHUS,
YPaBHEHHUsI, HEPABEHCTBA [0 YCJIOBHMIO 3aJa4d, KMCCIEAOBATH IIOCTPOEHHBIE MOJCIHU
C MCIOJIb30BAaHUEM anmnapara aareOpsl.

DOyHKuMM U rpapuxku:

CBOOOJHO OIEpUPOBAaTh MNOHATUAMU: (PYHKIHUA, CIOCOOBI 3adaHus (YHKIIHH,
B3aMMHO OOpaTHble (DYHKIIMH, KOMIO3ULMA (PYHKUUH, rpaduk (PyHKLIHH, BBIIOIHATH
3JIEMEHTapHbIE MpeoOpa3zoBaHusl TPaPUKOB (PYHKIIHIA;

CBOOOJIHO OTIEPUPOBATH MOHIATUAMHU: 00JIACTh ONPENEICHHS U MHOXKECTBO 3HAUCHU
GyHKIMM, HYJIM QYHKIUHU, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,;

CBOOOMHO  OMEpUPOBATH MOHATHSAMH: UYETHBIE MW  HEUETHBIE  (PYHKIHUH,

nepuoandeckre QyHKINU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MUHUMYMBbI QYHKIIMH, HAanOOJIbIIIee M HAUMEHbIIIEe 3HaUeHUEe (PYHKIIUN Ha IPOMEXKYTKE;
cBOOOIHO ONEPUPOBATH MOHITUSIMHU: CTETICHHAS (DYHKITUS C HATYPATbHBIM U LIEJIBIM
mokasartenemM, rpapuK CTENeHHOW (YHKIMH C HATypaldbHBIM U IEJBIM IOKa3aTesieM,
rpaguk KOpHS N-o¥ crTerneHu Kak (GyHKIUA OOpaTHOM CTENEeHH C HaTypalbHBIM
MOKa3aTesieM;

OTIepUPOBATh MOHATUAMU: JTUHEWHASA, KBapaTUIHAas U IPOOHO-TMHEHHAs QyHKIINH,
BBITNOJIHATH 3JIEMEHTAPHOE UCCIIEJOBAHUE U TIOCTPOEHHUE UX IPapUKOB;

CBOOOZIHO OMEpPUPOBATH TMOHSATHUSMHU: TOKa3aTellbHAs W JorapuMuuecKkas

(GYHKITUHU, UX CBOMCTBA U IPaUKH, UCIIOJIB30BATh UX TPadUKH I PEIICHUS YpaBHEHU;

CBOOOMHO  OMEpUPOBaTh  TMOHSATHUSMHU: TPUTOHOMETPHUYECKAs  OKPYKHOCTD,
oTpezieNieHue TPUTOHOMETPHUECKUX (DYHKIIMH YMCIIOBOTO apryMEHTA,

UCIOJIB30BaTh Tpaduku QyHKUMN AJI UCCIIEOBAHMSI MPOLIECCOB U 3aBUCUMOCTEN
IOpU peIleHUH 3a7ad U3 APYTUX Y4eOHBIX MPEIMETOB M PEaIbHOM KU3HU, BBIpAXaTh
dbopMynaMu 3aBUCUMOCTH MEXKIy BETMIMHAMY,

Havayia MaTeMaTH4eCKOro aHAJIU3A:

cBOOOIHO OMEpUpOBaTh MOHATUSMHU: apupMeTHUecKass U TeoMeTpuyecKas
nporpeccusi, O€CKOHEYHO YyObIBaIOIIAasi T€OMETPUYECKasl MPOTrpeccusi, JIMHEWHBIN Hu
HKCMOHEHLIUAJIBHBIA POCT, (QOpMyJa CIOXKHBIX MPOLEHTOB, HWMETh IPECTABICHUEO
KOHCTAHTE;
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MCIIOJIH30BATh MPOTPECCUU JIJISl PEIICHHUS PEATbHBIX 3a/1a4 MPUKIIATHOTO XapaKTepa;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH: TOCIEIOBATEIHHOCTD, CITOCOOBI 3aMaHus
TIOCIIEI0BATEIHPHOCTEH, MOHOTOHHBIC M OTPAaHUYCHHBIEC TIOCIICIOBATEIIBHOCTH, TOHUMATh
OCHOBBI 3apOXK/ICHUSI MAaTEMaTHYECKOTO aHaIN3a Kak aHainn3a 0ECKOHEYHO MaJIbIX;

CBOOOJHO ONIEPUPOBATH MOHATUSMU: HENIPEPHIBHBIE (YHKIIUH, TOUYKH pa3phiBa
rpaduka GyHKIHH, aCUMIITOTHI Tpaduka QyHKIINH;

CBOOOJIHO OIEpPHpPOBaTh MOHATHEM: (QYHKIUSA, HENpEephbIBHAS Ha OTpE3Ke,
MIPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKITUI I PEIICHUS 3a71aY;

CBOOOJHO OIEpPUPOBAThH MOHSATUSMU: TIEpBasi U BTOpas MPOW3BOJHBIE (DYHKITHH,
KacaTenbHas K Tpaduky QyHKINHY;

BBEIYHCIIATH TIPOU3BOHBIE CYMMBI, POU3BEICHUS, YACTHOTO M KOMITO3UIIUH JIBYX
(GYHKITM, 3HaTh MPOU3BOIHBIC SJIEMEHTAPHBIX (PYHKIIHIA;

UCTIOJIb30BaTh TEOMETPUUICCKUN U GU3NUCSCKUIN CMBICT IIPOU3BOIHOM IS PEIICHUS
3ajad.

MHosxecTBa M JIOTHKA:

CBOOO/IHO OIEpUPOBATH MOHATUSMH: MHOXECTBO, ONEpallid HaJ MHOXKECTBAMU;

HCMOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JJis ONMUCAHUSA PEaIbHBIX
MIPOIIECCOB U SIBJICHUM, TTPU PELICHUM 3a1a4 U3 IPYTUX YYEOHBIX MPEIMETOB,;

CBOOOJIHO OIEpUPOBATh TOHATHUSAMH: OIpEACICHUE, TeopeMa, ypaBHEHHE-
CJIEACTBHUE, CBOMCTBO MaTEMaTHYECKOTO OOBEKTa, I0Ka3aTelIbCTBO, PaBHOCHIHHBIC
YPaBHEHUS U HEPABEHCTBA.

K koniry o0ydyenust B 11 kiacce o0yyaromuics MoxyquT Cleyonue IpeIMeTHbIE
pe3ynbTaThl MO OTJIEIBHBIM TeMaM deiepalibHON paboyeil mporpaMMbl yueOHOTO Kypca
«Anre0Opa 1 HayaIa MaTeMaTHYECKOTO aHATH3a:

Yucsia v BbIYUCTICHUS:

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: HATypajdbHOE M IIEJIO€ YKCIIO, MHOXKECTBa
HaTypaJIbHBIX U LEJIBIX YMCEII, UCIIOIB30BaTh MPU3HAKHU JETUMOCTH Lenbix uyncen, HOJI
u HOK HaTypasibHBIX uMcen ISl peIIeHUs 3a/1a4, TPUMEHSTh alnroput™ EBknnaa;

CBOOOJIHO OTEPUPOBATH MOHSITUEM OCTaTKa MO MOIYJIIO, 3aMIMChIBATh HATYPAIbHBIC
YHCJIa B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUHCIICHUS,

CBOOOJIHO OMNEPUPOBATh MOHATUSMH: KOMILJIEKCHOE YHCIO M MHOXECTBO
KOMITJIEKCHBIX YHCEeJ, MPEACTABISITh KOMIUICKCHBIE YHCIa B alreOpandeckor wu
TPUTOHOMETPUUECKON (opme, BBIMOIHATH apuPMETHUYECKUE ONepalud ¢ HUMU U
M300pakaTh Ha KOOPJIMHATHOM TIJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OTEpPUPOBATh TMOHATUSAMH: HWPpPANHOHATIBHBIC, TIOKA3aTelbHbIE U
JorapuMUUYecKre HEPaBEHCTBA, HAXOJUTh MX PEIICHHUS C MOMOIIBI PAaBHOCHUIIBHBIX
IIEPEXO0/I0B;

OCYILIECTBIISTH OTOOP KOPHEH MpHU PEIICHUU TPUTOHOMETPHUUYECKOTO YPaBHEHNS,
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cBOOO/IHO ONEPUPOBATH MOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPUMEHSThH
HEOOXOoauMble (OpPMYJbl JJIsl PELIEHHS OCHOBHBIX THUIIOB TPUTOHOMETPUUECKUX
HEPaBEHCTB;

CBOOO/IHO ONEpUPOBATh MOHATHSAMHM: CUCTEMa M COBOKYINHOCTb YPaBHEHHH WU
HEPABEHCTB, PAaBHOCWIIBHBIE CUCTEMBI M CHUCTEMBI-CIEIACTBHS, HAXOIWUTh DPELICHUS
CUCTEMBl M COBOKYIIHOCTEW pAalMOHAJIbHBIX, UPPALMOHAIBHBIX, II0KA3aTEJIbHBIX U
Jorapu(pMUUECKUX ypaBHEHUI 1 HEPABEHCTB;

pelaTh paluoHalbHbIE, UppallMOHAIbHbIE, [T0KA3aTeIbHbIE, JOTapU(PMHUUECKUE U
TPUTOHOMETPUYECKNE YPAaBHEHUS U HEPABEHCTBA, COJEPIKAIME MOAYJIN U ITapaMeTphl;

IPUMEHATH FpapuuecKue METOBI 71l PELICHUs] YPABHEHUM U HEPABEHCTB, a TAKXKe
3a/1a4 ¢ apaMeTpamu;

MOJICJINPOBATh pEajbHbIE CUTYyallMH Ha S3bIKE ajareOpbl, COCTABIIATH BBIPAXKECHMS,
YPAaBHEHUsI, HEPABEHCTBA U X CHUCTEMBI 10 YCIIOBHIO 33/1a4d, UCCIEA0BATH TOCTPOCHHBIE
MOJIEJIM C WCIIOJIb30BAHMEM ammapaTa aireOpbl, HMHTEPIPETUPOBATh IOJYyUEHHBIN
pe3ynbTar.

DOyHKUMHU U TPaPUKH:

CTpOUTh TpaUKUd KOMIO3ULUMU (QYHKIHA C TOMOUIBIO  3JIEMEHTapHOIO
UCCIJIEJOBaHMSI U CBOICTB KOMIIO3ULIUU JABYX (PYHKIIHI;

CTPOUTh IeOMEeTpHuUecKue oOpa3bl ypaBHEHHMH M HEPABEHCTB Ha KOOPJIWHATHOU
IUIOCKOCTH;

CBOOOJHO ONEPHUPOBATH MOHATUSIMH: TpaUKH TPUTOHOMETPUUYECKHX (PYHKIHUM;

MPUMEHATh QYHKIUHU JJI1 MOJIETIMPOBAHUS U UCCIIEI0BAHUSI PEAIbHBIX MTPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHaJIu3a:

UCIIOJIb30BaTh MPOU3BOJHYIO Uil MCCIEeNOBaHUs (YHKUMA HA MOHOTOHHOCTH W
KCTPEMYMBI;

HaXOAWTh HaumOOJbllIee W HaUMEHbIIee 3HAauYeHUs (YHKIUM HENpPEepbIBHOM Ha
OTpE3KE;

UCIIOJI30BaTh  NPOW3BOJHYIO  JUISl  HAXOXACHUS  HAWIYYIIEero  peleHus
B NPUKJIAIHBIX, B TOM YHCII€ COLUUATBbHO-DKOHOMHUYECKUX, 3a7adax, JJIsl ONpeneseHus
CKOPOCTH U YCKOPEHHMSI MPOLECCa, 3aJaHHOT0 (pOpMYIION MIIH rpaduKoM;

CBOOOJHO ONEPUPOBATH MOHATHUSAMU: MEpPBOOOpa3Has, ONpPeNeIEHHBIM HMHTErpal,
HaXOJUTb EPBOOOPA3HBIE SJIEMEHTAPHBIX (YHKIMHA U BBIYUCIATH UHTETpaJI IO (popMyJie
Hrerorona—JleiiOuuiia;

HAXOJUTh TUIONIAIM IJIOCKUX (PUTYp U 0OBEMBI TEJ C TOMOILBIO UHTETPAJIa;

UMETh MPEICTABIECHUE O MATEMATHYECKOM MOJEIMPOBAHUM HA IPUMEPE
cocTaBieHus TuhepeHInaNbHbIX YPaBHEHUI;

pemarb MNPUKIAIHBIE 33Ja4d, B TOM YHCIE COLMAIBHO-3KOHOMUYECKOTO U
du3znyeCcKOro xapakTepa, CpeCcTBaMH MaTeMaTUYECKOTO aHaIM3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ha3zBanue KosmmuectBo OcHOBHBIE BU/IbI JEATETLHOCTH
OcCHOBHOE co/iep)KaHuE
pazzena (TeMbl) 4acoB O0yJarOIIIXCS
MHO0k€eCTBO 24 MHOk€eCTBO, onepanuu Hcnonb30BaTh TEOPETUKO-
JNEUCTBUTEIIBHBIX YUCEIL. HaJ MHOKECTBAMH U UX CBOMCTBA. MHOKECTBEHHBIH anmnapar
MHOrouseHsI. Huarpammel Diiniepa — Benna. JUIA ONUCAaHUs X0/1a PELICHUs

PanmonanbHble ypaBHEHHUS
Y HEPABEHCTBA.

CucTteMbl JIMHENHBIX
YpaBHEHUI

[IpumeHeHne TeopeTuKo-
MHOECTBEHHOT0 afnmnapara

JUJISL peIlICHUS 3a/a4.

ParmonanbsHele uncia. OOBIKHOBCHHEIC
U JICCATUYHBIC APOOH, IPOIICHTHI,
OECKOHEUHBIE EPUOTUYECKUE TPOOH.
[Ipumenenue aApoOeit 1 MPOIICHTOB
JUJISL peIICHUS] TPUKIIaIHBIX 3a]1a4.
JIeHCTBUTENBHBIC YHCIIA.
PanroHanbHbIe M UPpAITMOHATIBHBIC
yucia. ApupMeTndeckue oneparuu

C JCUCTBUTEIIbHBIMH YHCIIAMHU.
MonyJiib 1ENCTBUTEIBLHOTO YHCIIA U €TO
cBoiicTBa. [IpubnmxEHHbIC
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
MPUKHUJIKA U OIIEHKA pe3yJibTaTa
BBIYHCJICHUH.

MaTeMaTUYECKHUX 3a7a4, a TaKkKe
peanbHBIX IPOLECCOB U SBJICHUU.
OnepupoBaTh NOHATUSIMU:
palyoHaIbHOE YUCII0, OECKOHEUHAas
nepuoinyeckast 1poOb, TPOLIEHTHI;
VPPALMOHATIBHOE U JEHCTBUTEIBHOE
YKCJIO; MOJLYJb IEUCTBUTEIIBHOTIO
YKCIIA; UCTIOJIb30BATh 3TU NOHITHUS
IIPY NIPOBEACHUU PACCYKIAECHUN

U JI0Ka3aTeIbCTB, IPUMEHITH IPOOH
Y TIPOLICHTHI JIs1 PEIICHHUS
MPUKIIAJIHBIX 3a]1a4 U3 Pa3JIMYHbIX

OTpacier 3HaHUU U pealIbHOM KU3HMU.

Hcnonb3oBaTh NpUOIMKEHHBIC
BBIUUCIJICHUS, TIPABUJIA OKPYTJICHHUS,
MIPUKHUJIKY U OLIEHKY pe3yibTara
BBIYHMCJICHHUH.

17



OCHOBHBIE METO/IbI PEIICHUS LEIBIX

U TpOOHO-pAIMOHAIBHBIX YPaBHEHUH
Y HEPABEHCTB. MHOTOWIEHBI OT OTHOU
MEpEMEHHOM. JleIleHrne MHOroYIeHa
Ha MHOTOYJICH C OCTaTKOM. Teopema
besy. MHOrousieHsl ¢ HeabIMu

ko3 dunnentamu. Teopema Buera.
Pemienue cucrem JIMHENHBIX
ypaBHEHUN. MaTpuna cucTeMsl
JMHEWHBIX YpaBHEHUN. OnpeaenuTenb
MaTpuLbl 2X2, €ro TEOMETPUIECKAN
CMBICJI U CBOMCTBA; BBIYUCIIEHUE €TO
3HAYEHHUS; IPUMEHECHHUE ONPEACTUTEIS
JUJISL PEIICHUSI CHCTEMBI JIMHEMHBIX
ypaBHEHHUM. Pelienue npukinagsbx
3a7a4 C MOMOIIbIO CUCTEMbI TUHEUHBIX
YpPaBHEHUU

[TpuMEHSTH pa3IMYHbIE METOIbI
pelIeHUs palliOHaIBHBIX U APOOHO-
palMOHATIBHBIX YPABHEHUI; a TAK¥KE
METOJl HHTEPBAJIOB JIJIsl PEIICHUS
HEPABCHCTB.

OnepupoBaTh NOHSATUSIMHU MHOTOUJIEH
OT OJTHOW EPEMEHHOM, €r0 KOPHHU;
MIPUMEHATH JEJICHUE MHOTOWICHA

HAa MHOTOYIEH C OCTaTKOM, TEOPEMY
besy u Teopemy Buera g pemenus
3aJad.

OnepupoBaTh MOHIATUAMU: CHCTEMA
JIMHEWHBIX YPaBHEHUW, MATPHIIA,
ONPEAETUTENb MATPHULIBL.
Hcnonp30BaTh CBOMCTBA
OnpeAenuTeNs 2 X 2 1Jis BEIYUCICHUS
€ro 3HaYCHU S, IPUMEHATh
ONPEIICITUTEIHN JIJIA PEIICHUS] CUCTEMBI
JIMHENHBIX YPaBHEHUU.
MoaenupoBaTh peanbHbIE CUTyalluH
C MOMOILBIO CUCTEMBbI JIMHEHHBIX
YPaBHEHHUM, UCCIIEIOBATH
MMOCTPOCHHBIE MOJICJIN C TOMOIIBIO
MAaTpPHII U OITPEICITUTEIIEH,
MHTEPIPETUPOBATH MOTYUYECHHBIN
pe3yJibTaT
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OyHKIUN U TpapuKu.
Crenennas (yHKUUSA
C IIeJIBIM TTOKa3aTelIeM

12

@OyHKIMS, CIOCOObI 3aAaHUs PYHKIUH.
B3aumno oOpatHbie pyHKINU.
Komnosumms ¢pyukmumii. ['paduk
(GyHKIUH. DIIeMEHTapHbIE
npeobpa3oBaHus rpaduKoB PyHKIIUH.
OO0nacTh ornpeneneHust © MHOXKECTBO
3HaueHud PpyHkuu. Hymm pyHkuumu.
[IpoMexyTKH 3HAKONOCTOSIHCTBA.
YETHbIC U HEUETHBIE PYHKIIUH.
[lepuonuueckuie GyHKIIUH.
[IpoMexyTKH MOHOTOHHOCTH
¢byHKIMM. MakCUMyMbl I MUHUMYMBbI
bynkuuu. Haubomnpliee 1 HauMeHbIIee
3HaueHue (YHKLIHUU HA IPOMEKYTKE.
JluneitHas, KBaApaTUIHAS U APOOHO-
auHenHas QyHKIUHA. DJIEMEHTapHOe
UCCJIEI0BAHNE U TOCTPOEHUE IpauKoOB
TUX (PYHKLIMMA.

CrerneHb C LEIbIM [TOKa3aTeNIEM.
bunom HeroTtoHna.

CrenenHast QyHKIMS ¢ HATYpalbHBIM
U LIeJbIM NToKasateneM. E€ cBolicTBa

u rpaduk

OnepupoBath MOHATUAMU: QPYHKITHS,
crocoO0bI 3a1aHus PYHKIIUU; B3AUMHO
oOpaTHbIe (PYHKITUU, KOMIIO3HUITUS
byukiui, rpaduk QyHKIIMHA, 00IaCTh
OTpeeeHUs] 1 MHOYKECTBO 3HAYEHU I
byHKIUM, HyIu QYHKIUH,
MIPOMEKYTKU 3HAKOTIOCTOSIHCTBA;
JTUHENHAs, KBaJApaTHIHasi, TPOOHO-
JUHEHHAS U CTeTIeHHAs (QYHKITHH.
BhINONHATE 271IeMEeHTapHbIE
npeoOpa3zoBaHus rpapukoB PyHKITHI.
3HaTh U YMETh JJOKa3bIBATh YETHOCTD
WM HEYETHOCTH (DYHKITHH,
MEePUOIMYHOCTD (PYHKITUHU, HAXOUTh
MPOMEKYTKA MOHOTOHHOCTH
GyHKINHA, MAKCUMYMbl 1 MUHUMYMBI
byHKIMKA, HAUOOJBIIIEE U HAUMEHBIIIEe
3HaueHHEe (YHKIIUHA HA TIPOMEKYTKE.
®opMyIHpOBaThH U HILTFOCTPUPOBATH
rpaduyecKku CBONCTBA JIMHEHHOM,
KBaJpaTUIHOM, IPOOHO-TMHEHHOMN 1
CTENEHHOW PYHKIUH.

Bripaxxats hopmynamMu 3aBUCUMOCTH
MEXTy BETUIMHAMH.

3HaTh ompesieNieHne U CBOMCTBA
CTEIEHU C LEJIbIM MTOKA3aTeNIeM;
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MOAXOASIIYI0 (hopMy 3anucu
JIEUCTBUTEb-HBIX YHCEI JIJISl PEIICHUS
MPAKTUYECKUX 3a]1a4 U MPEJICTABICHUS
JTAHHBIX

ApudmeTHieckuii KOpeHb 15 ApudmeTnueckuii KOpeHb ®opMyIupoOBaTh, 3aIUCHIBATDH
N-OM CTEIIECHH. HATypaJbHOM CTETIEHU U €r0 CBOWCTBA. | B CUMBOJMYECKOH (hopme
WppaunonanbHbie [IpeoOpa3zoBaHus YUCIOBBIX Y UCIOJIb30BaTh CBOMCTBA KOPHS
YpaBHEHUS BBIPAKEHUI, COJIEPKAILNX CTEIIEHN N-0i CTEeNEeHHU AJIs TPpeoOpa30oBaHMUs
Y KOPHH. BBIPAKCHUI.
HppauroHaabHble ypaBHEHUS. HaxonuTs pemenust uppauuoHaIbHbIX
OCHOBHBIE METO/IbI PELIEHUS YpaBHEHUH C MOMOUIBIO
UPPALMOHAIBHBIX YPABHEHHM. PAaBHOCWJIBHBIX MIEPEXOI0B UITU
PaBHOCHIIBHBIE ITEPEXO/BI B PELIEHUU OCYUIECTBJISISI IPOBEPKY KOPHEM.
VUppalMOHAIbHBIX YPABHEHUM. Crpoutsb rpapuk GyHKIMH KOPHS
CoiicTBa 1 rpaduk KopHs N-oi N-0i1 cTeneHn Kak oOpaTHOU
CTENEHU KaK (PyHKIHUKU 0OpaTHOMN JUTsl PYHKIIUU CTETIEHH C HAaTypalbHbIM
CTEINIEHU C HATYpaJIbHBIM ITOKa3aTesIeM MOKa3aTeJIeM
[TokazarenbHas GyHKIIUS. 10 CreneHb ¢ palMOHAIBHBIM DopMyIUPOBaATH OMPECITICHUE

ITokazarenbHbIE ypaBHEHMS

IOKa3aTeseM 1 €€ CBOMCTBA.
[ToxazarenbHast QyHKIUSA, €€ CBOMCTBA
u rpaduk. Mcnons3oBanue rpaduka
GbyHKINAA IS pelieHUs] ypaBHEHUM.
[Toka3zarenbHble ypaBHEHUSI. OCHOBHBIE
METO/Ibl PELICHUS TTOKa3aTEIbHBIX
YpaBHEHUU

CTENEHU C pallOHAIbHBIM
IIOKAa3aTeJEM.

BoinonssaTs npeodpazoBaHus
YHCIJIOBBIX BBIPAKEHUH, COACPKALIUX
CTENEHU C pallMOHAIBHBIM
IIOKA3aTeJEM.

Hcnonp3oBath HU(PPOBBIE peCypChI
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JUTSl IOCTPOEHUs Tpaduka
MOKa3aTeIbHON (PYHKIINH U U3yUCHUS
€€ CBOMCTB.

HaxoauTs penieHus nmokasareabHbIX
YpaBHECHUU

Jlorapudmuyeckas pyHKIHS. 18 Jlorapudwm yucna. CBoiicTBa JlaBath onpenenenue jgorapudma
Jlorapudpmuyeckue norapuma. JleciTHIHbIE U YHCIIa; AECATUYHOTO U HATYPaIbHOTO
ypaBHEHUS HaTypaJbHbIE JIOTapU(MBI. norapudma.
[IpeoOpazoBaHue BhIpaKEHU, Hcnonb3oBaTh CBOMCTBA JTIOrapu(pmMoB
COJEpIKaIIMX JOrapu(pMBbI. JUIsL IpeoOpa3oBaHUs
Jlorapudmuyeckast pyHkuus, Jorapu(pMHUYECKUX BbIPAKEHUN.
e€ CBOMCTBA U rpauK. Crtpouts rpaduk iorapudpmMudeckoit
Hcnonb3oBanue rpadrka QyHKIHH GbyHKIUKA KaKk 00paTHOM
JUTSI pEIICHUs] ypaBHEHUH. K [TOKa3aTeIbHOW U UCIIOJIb30BaTh
Jlorapudmuueckre ypaBHEHUSI. CBOMCTBA JTorapupMuueckoi QyHKINH
OCHOBHBIE METObI PELLICHUS JUISL peLIeHus 3a/1ay.
Jorapu(pMUUECKUX YPaBHEHHIA. Haxonuts permenus
PaBHOCUITbHBIE TIEPEXO/IBI B pEIICHUU Jorapu(pMUYECKUX YpaBHEHHM
Jorapu(pMUUECKUX ypaBHEHUH C TOMOUIbIO PABHOCHJIBHBIX IIEPEX0I0B
WJIM OCYILECTBIISISI MPOBEPKY KOpHEH
Tpuronomerpudeckue 22 CuHyc, KOCUHYC, TAHT€HC U KOTaHreHc | JlaBaThb onpezeneHus CUHyca,

BBIPAKCHUA U YPABHCHUA

YUCJIOBOTO apryMeHTa. APKCUHYC,
aPKKOCUHYC Y apKTAHT€HC YUCIIOBOTO
apryMeHTa.

Tpuronomerpuueckasi OKpy>KHOCTb,

KOCHHYCa, TAHI€HCA U KOTaHT'€HCa
YHUCJIOBOT'O apI'yMEHTA; a TaKxKe
apKCUHYcCa, apKKOCHHYCa U
apKTaHI€HCa YUCIIa.
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OIpeieJICHIE TPUTOHOMETPHUECKUX
(GYHKITUI YUCIIOBOTO apryMEHTa.
OCHOBHBIE TPUTOHOMETPUUECKHUE
dbopmyisl. [IpeobpazoBanue
TPUTOHOMETPUICCKUX BBIPAKCHUH.
Perenne TpUroHOMETPUYIECKUX
YpaBHEHUI

[TpuMeHSATh OCHOBHBIC
TPUTOHOMETPHUYECKUE (HDOPMYJIBI

JUTS IpeoOpa3oBaHMs
TPUTOHOMETPHUCECKUX BBIPAKCHHU.
[TpuMeHSITh (hOPMYITBI TPUTOHOMETPHN
JUTSL PELICHHUSI OCHOBHBIX THUIIOB
TPUTOHOMETPHUCCKHUX YpaBHECHUH

[TocnenoBaTenbHOCTH
U TIPOTPECCHUH

10

[TocnenoBaTenbHOCTH, CIIOCOOBI
3a/IaHUs TTOCIIEA0BATEILHOCTEH.
Meton MaTteMaTU4eCKOW HHAYKIIHUH.
MOHOTOHHBIE U OTpaHUYEHHBIE
IoceA0BaTeNbHOCTH. McTopus
aHann3a 0ECKOHEUHO MaJIbIX.
Apudmernueckasi U reoMeTpuuecKas
MPOTPECCHH.

beckoneuHno yObIBarorast
reoMeTpuUecKasi Mporpeccusi.
CymMa 0ecCKOHEUYHO yObIBaIOIIEH
r€OMETPUYECKOU IMPOrPECCHH.
JIMHENHBIN U SKCITOHEHIIUATIbHBIN
pocrt. Hucno e.

dopMyiia CII0KHBIX IPOLIEHTOB.
Hcnonb3oBaHue Nporpeccuun

JUISL PEIEHUs] PeaIbHbIX 3374
MIPUKJIATHOTO XapaKTepa

OrnepupoBatTh MOHATHUIMU:
MOCJIEIOBATEILHOCTD, CIIOCOObI
3a1aHUS ITOCIEN0BATEIBHOCTEN;
MOHOTOHHBIE U OTPAaHUYEHHBIE
MOCJIEI0BATEIIbHOCTH;, UCCIIEN0BATh
MOCJIEA0BATEIBLHOCTH Ha
MOHOTOHHOCTh ¥ OTPAaHUYEHHOCT.
[lomy4aTs nmpencTaBiieHHE

00 OCHOBHBIX HJIEAX aHAIN3a
OECKOHEYHO MaJbIX.

JaBaTb onpeneneHue
apu(pMETUIECKON U TEOMETPUIECKON
nporpeccuu. Jloka3piBaTh CBOWCTBA
apu(PpMETUIECKON U TEOMETPUIECKOM
MIPOTPECCUU, HAXOAUTh CYMMY YJICHOB
MPOTPECCHUHU, A TAKKE CYMMY YJICHOB
OECKOHEYHO yOBIBAIOIICH
r€OMETPUYECKON MTPOTPECCHH.
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Hcrnons30BaTh Nporpeccun

JUISL pELIEHUS 3a/1a4 IPUKJIAJHOTO
XapaKTep.

[TpumeHsTh hopMYITy CIIOXKHBIX
IIPOLICHTOB I PELIEHU 3a/1a4
U3 pEAIbHOY MTPAKTUKH

HenpepoiBHble hyHKINN.
[IpousBonHas

20

HenpepbiBHBIE QYHKINU U UX
cBoiicTBa. Touka pa3psbiBa.
AcuMnToThl rpadUKOB PYHKITUH.
CpoiicTBa GyHKUIHI HENPEPHIBHBIX
Ha OTpe3Ke. MeToa HHTEPBaIoB

JUISl pELIEHUS] HEPABEHCTB.
[IprmeHeHne CBOMCTB HENPEPHIBHBIX
GbyHKIUH 1715 petieHus 3aaay.
IlepBas u BTOpasi MpOM3BOJHBIE
¢bynkuuu. Onpeaenenue,
TeOMETPUYECKUN U (PU3UIECKUN CMBICIT
ITPOU3BOJTHOM. Y PaBHEHUE
KacaTeJlbHOU K rpa@uKy pyHKIUU.
IIpon3BoaHbBIE 2TIEMEHTAPHBIX
¢bynkuuii. [IponsBoaHas CyMMsl,
MIPOU3BEACHUS, YACTHOTO U
KOMITO3ULIMH (DYHKIIHIA

OnepupoBaTh NOHATUAMH: PYHKIUS
HEIIPEPBIBHAS HA OTPE3KE, TOUKA
paspsiBa GYHKIIUU, aCUMIITOTA
rpaduka GyHKIHUH.

[IpuMeHATh CBOMCTBA HEMPEPBHIBHBIX
GbyHKUMIA 7151 peleHrs 3a/1ad.
OnepupoBatTh MOHATUSIMU: TIEPBAS U
BTOpasi NPOU3BOJIHbIE (PYHKIINU;
NOHUMAaTh GU3HYECKUI U
F€OMETPUUYECKHN CMBICIT TPOU3BOIHOM;
3aMKChIBaTh YPaBHEHUE KACATEIbHOM.
BrIunciars Nporu3BOAHBIE CYMMBI,
IIPOU3BEIEHUS, YACTHOIO U CIOKHOMN
GyHKIMH.

N3yyaTh NpON3BOHBIE AIIEMEHTAPHBIX
GbyHKIHIA.

Hcnonb30BaTh reOMETPUYECKUN U
(U3UYSCKUIT CMBICH IPOU3BOTHOM

JUISL pelieHust 3a1a4
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[ToBTOpEeHUE, 00006IICHUE, 5 OCHOBHBIE TTOHATHUSI Kypca anreopbl [IpuMeHSTh OCHOBHBIE MOHATHS Kypca
CUCTEMaTH3aIMs 3HAHUN ¥ Ha4YaJl MATeMAaTHIECKOTO aHaJIn3a anreOpbhl M Hadall MAaTEMaTHIECKOTO
10 knacca, 00001IeHNE U aHaJM3a JUTsl pEIICHUs 3a/1a9
CUCTeMAaTH3aIHsI 3HAHUN U3 peajbHON )XKU3HU U APYTUX
IITKOJTHHBIX TIPEIMETOB
OBIIEE KOJIMYECTBO 136
YACOB IIO ITPOI'PAMME
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11 KJIIACC

C TIOMOIITLIO TTPOU3BOTHOM

K UCCJIEZIOBAHUIO (DYHKLIUHN

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnaenne HaubobIIero u
HAaUMEHBUIETO 3HAYECHUSI HEITPEPBIBHON
GyHKIIUU Ha OTpE3KeE.

[Iprmenenne mpon3BOIHOM

JUTSI HAXOKJCHUS HAWITY4ILIETO
penieHus B PUKIAIHBIX 3a7a4ax,

JUTSI OTIPE/ICNIEHUS] CKOPOCTH U
YCKOPEHMS IPOLECCA, 3aJaHHOTO
(dopmynoii unu rpaduKom.
Kommno3suims ¢pyHKUu.
['eomeTpuueckue 00pa3bl ypaBHEHHUM U
HEPABEHCTB HAa KOOPJAUHATHOU
MJI0CKOCTH

Haspanue Komnuectso OcHOBHOE coziepKaHue pasaena OCHOBHBIE BUJIBI ICSITEIBHOCTH
pazjena (TeMbl) 4acoB (TeMbI) 00yJarommxcsl
HccnenoBanune (GyHKINN 22 [Ipumenenue npou3BOAHOM Ctpouts rpadKk KOMIO3UIHH

(GYHKIHIA ¢ TOMOIIBIO 3JIEMEHTAPHOTO
HCCJIEIOBAHUS U CBOMCTB KOMITO3HUIIHH.
CtpouTh reoMeTpudIecKre 00pa3bl
YPaBHEHUM U HEPABEHCTB

Ha KOOPJIMHATHOU IJIOCKOCTH.
Hcnonbs30BaTh MPOU3BOAHYIO

JUTSL UcclieIoBaHusT QyHKITUN

Ha MOHOTOHHOCTb U 3KCTPEMYMBI;
HaXOJIUTh HauOOJIbIlIee U HAUMEHBIIIEEe
3Ha4YeHUs1 (PYHKIIMU HETPEPHIBHON Ha
OTpe3Ke; CTPOUTH Irpauku QyHKIMIMA
HAa OCHOBAHHU IIPOBEAEHHOTO
HCCIIETOBAHMSL.

Hcnonb30BaTh MpOU3BOIHYIO

JUTSL HAXOXKICHUS HAUTY4IlIEro
pEILIeHUs B TPUKIAJAHBIX, B TOM YUCIIE
COLUAIBHO-D)KOHOMUYECKUX, 3a7a4ax,
JUISL OTIPENIEIIEHHUS] CKOPOCTH

Y YCKOPEHUS MPOLIECCa, 3aJaHHOTO
bopmyoii unu rpadguKom.

Ilomy4ats npeacraBiieHUE
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O IPUMCHCHHU I'IpOPIBBOI[HOﬁ
B Pa3JIMYHBIX OTPACIIAX 3HAHUU

[TepBooOpa3Hast u uHTErpa 12 [TepBooOpazHasi, OCHOBHOE CBOMCTBO OnepupoBatTh MOHATUIMU:
nepBooOpa3HbiX. [lepBooOpazHbie nepBooOpa3Has U ONpeIeaAEHHBIN
aneMeHTapHbIX QyHKIUi. [IpaBuna uHTerpai. Haxonuts nepBooOpasHbie
HaxXO0KJEHUs IEPBOOOPA3HBIX. AJIEMEHTAPHBIX (PYHKIIUNA U BHIYUCISATD
HNuTrerpan. ['eomerprueckuil CMbICI uHTerpai no gopmyne Herotona—
MHTETpana. Beraucienue JleitOHuna.

ONPENEIIEHHOTO UHTErpaJIa Mo HaxoauTe miomaau miockux Guryp
dbopmyne Horrorona— Jleitonuna. 1 00BbEMBI TEJT C TTOMOIIIBIO
[Ipumenenue uHTErpaIa ONpeIeIEHHOTO UHTETpaa.

JUIS1 HAXOXKACHUS TUI0Ia e 3HAKOMUTBCSA C MATEMATUYECKUM
MJIOCKUX (Uryp v 00HEMOB MOJICJIMPOBAaHUEM Ha IIPUMEPE
Ir€OMETPUYECKUX TEIL. TG hepeHIMATBHBIX YPABHEHUI.
[Ipumeps! permeHui ITomyyaTs mpeacTaBIeHUE O 3HAYEHUN
audepeHnnanbHbIX yPABHEHUM. BBEJICHUS TIOHATHS MHTErpasa
MaremaTnyeckoe MOAECIUPOBAHUE B Pa3BUTUH MaTEMATHKH

peaJbHBIX IPOLIECCOB C MOMOIIBIO

muddepeHnnanbHbIX YpaBHEHUN

['padpuxu 14 Tpuronomerpuueckue GyHKIIMHU, UX Hcnonp3oBath udpoBbIe peCcypChbl

TPUTOHOMETPUUYECKHUX CBOICTBa U TpaduKwy. JUTsl TOCTPOEHMS TpadUKOB

(GyHKITUH. OT60p KOpHEH TPUTOHOMETPHUUSCKHUX TPUTOHOMETPUYECKUX QYHKIMH U

Tpuronomerpuyeckue YPaBHEHUU C TOMOIIBIO W3y4YECHUS UX CBOMCTB.

HEpPABEHCTBA TPUTOHOMETPHUUECKON OKPYKHOCTH. Pemats TpuroHoMeTpUUECKUe
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Pemenne TpuroHoMeTpUYECKUX
HEPaBEHCTB

YPaBHEHHUSA U OCYILIECTBIATH OTOOP
KOpHEW ¢ IOMOIIbIO
TPUTOHOMETPUYECKOU

OKPY>KHOCTH.

[TpumeHsTh GOPMYJIIBI TPUTOHOMETPUHN
JUTSL PEIICHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKHUX HEPABEHCTB.
Hcnonb3o0Bath HUPPOBBIE pECYPCHI
JUISI IOCTPOEHUSI U UCCIIEI0OBAaHUS
rpa@ukoB GyHKIHIA

WppannonanbHble,
IIOKa3aTeJIbHbIE U
JorapupmMuiecKkue
HEpaBEHCTBA

24

OCHOBHBIE METOIbI PEIICHUS
MTOKAa3aTeJIbHBIX U JIOTapU(PMHIESCKUX
HEPaBEHCTB.

OCHOBHBIC METOJIBI PEIICHUS
UppaMOHATBHBIX HEPABEHCTB.
I'padmueckue MeToabl perieHus
UppaIMOHAIBHBIX, TTOKA3aTEIbHBIX U
JorapuMUYECKUX YPaBHCHUH U
HEPaBEHCTB

[IpuMEHTH CBOMCTBA OKA3aTEIBHON
U Jjorapu@mMudecKoil PyHKIui

K PELICHUIO ITOKa3aTeNIbHbIX U
Jorapu(MUYECKUX HEPABEHCTB.
O06ocHOBaTh PaBHOCHJIBHOCTh
MEepPEXO0B.

Pemars nppannoHanbHbIE U
KOMOMHHPOBAHHbIE HEPABEHCTBA,

C IOMOUIBIO PABHOCWJIBHBIX
NEPEXO0B.

Hcnonb3oBath rpaduyecKue METOIbI
Y CBOMCTBA BXOJSIINX B YPAaBHEHHE
WJIM HEPABEHCTBO (DYHKIIMIA

JUTSL pelIeHus 3a1a4u
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Kowm1uiekcHbie ynciia

10

Kommekcubie uncna. Anredpanyeckas
U TPUTOHOMETpHUYECKast POpMbI 3aITUCU
KOMILUIEKCHOTO YU CJIa.
Apudmerrnyeckue onepanuu

C KOMIUIEKCHBIMH YHCIIAMHU.
N300paxeHne KOMILUIEKCHBIX YUCEN

Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau n-oii
CTENEHU U3 KOMIUIEKCHOIO YHCIIA.
[IprMeHeHnEe KOMILIEKCHBIX YHCEI

JUISL pelieHust GU3NYECKUX U
r€OMETPUYECKHX 3a7a4

OnepupoBath MOHATUSIMU:
KOMILJIEKCHOE YHCII0 U MHOYKECTBO
KOMILJIEKCHBIX YUCEN.
[IpeacTaBisITh KOMILUIEKCHBIE YHCIIA
B ajreOpanveckou u
TPUTOHOMETpUUECKOU popme.
BoeimmonusaTe apupmernueckue
OIlepalliy C HUMHU.

N300paxaTh KOMIUIEKCHBIE YUCIIA
Ha KOOPJAMHATHOM IJIOCKOCTH.
[Ipumensate popmyny Myapa u
MOJIy4aTh MPEACTABICHUE O KOPHSX
N-0i1 CTENEHU U3 KOMIUJIEKCHOTO YHCIa.
3HaKOMUTBCA C PUMEPAMU
PUMEHEHUS KOMIUIEKCHBIX YUCEN
JUISl pEIIEHUS] TEOMETPUUYECKUX U
bu3nuecKux 3amay

HarypanbHbie u nenble uncna

10

HarypanbHbie u nensie ynca.
[IprMmenenue Mpu3HaKkoB IEeIUMOCTH
uenbix uncen, HOJ[ u HOK, octatkos
10 MOZYJIIO, anroputMa EBknuna

JUISL pELLICHUS 33/1a4 B LEJBIX YMCIax

OnepupoBarh MOHATUIMH:
HaTypaJIbHOE U LIEJI0€ YHCIIO,
MHOKECTBO HATypaJIbHBIX U LIEIbIX
YHCEJL.

Hcrnonb30BaTh NPU3HAKK IETUMOCTH
LEJIBIX YUCEII; OCTATKH 110 MOZYJIIO;
HO/I n HOK HatypanbHbIX yucen,
anroput™ EBKina s pemeHus
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3a1ad.

3anuceIBaTh HATYpAJIbHbBIE YHCTIA

B PA3JIUYHBIX TO3ULIMOHHBIX CUCTEMAX
CUUCIICHUS

Cucremsbl palluOHaIbHBIX, 12 Cucrema 1 COBOKYITHOCTb YPAaBHEHHIA. OnepupoBaTh NOHATUSAMU: CUCTEMA U
MPPALMOHATBHBIX PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI- COBOKYIHOCTb YPaBHEHUU U
ITOKA3aTEIbHBIX CIEACTBUA. HEPaBEHCTB; PEUICHUE CUCTEMBI HITN
1 JTIOTapru(PMUIECKUX OCHOBHBIE METO/IbI PEIICHUS CUCTEM U | COBOKYIIHOCTH; PABHOCUJIBHBIE
YpaBHEHUM COBOKYITHOCTEW PallMOHAJIbHBIX, CUCTEMBI U CUCTEMBI-CIICJICTBHSI.
UppaMOHATBHBIX, TIOKA3aTEJIbHBIX U Haxonute pemenus cucrem u
Jorapu@MUUYECKUX YpaBHEHUH. COBOKYITHOCTEW 1EJIBIX
IIpuMeHeHne ypaBHEHH, CUCTEM H palMOHAIIBHBIX, UPPALIMOHATIBHBIX,
HEPABEHCTB K PEIICHUIO MOKa3aTeJIbHbIX U JIOTapU(PMHUUECKUX
MaTeMaTUYEeCKHX 3a7a4 U 3a7a4 YPaBHEHUH U HEPABEHCTB.
U3 pa3IMYHBIX 00JIaCTeN HAYKU U IIpumeHsTh CUCTEMBI YPAaBHEHUM
peanbHOM )KU3HU, UHTEPITPETAIUS K PELIEHHIO TEKCTOBBIX 3a/1a4
MOJIYYEHHBIX PE3yJIbTaTOB U3 pa3IMYHBIX o0nacTel 3HaHUM U
peanbHOU )KU3HU; HHTEPIIPETUPOBATH
MOJIYYECHHBIE PEILICHHUS.
Ucnonb3oBaTh u¢poBbIC
pecypcsl
3agauu Cc mapaMmeTpamMmu 16 PanmmonansHeie, MppallMOHAIIBHBIE, Boi6upats criocod pernieHus

noka3aTesbHbIe, JorapuMUIECKUe U
TPUTOHOMETPUYECKUE YPAaBHEHMUS,
HEPABEHCTBA U CUCTEMBI

pallMOHANIbHBIX, UPPAIIMOHAJIBHBIX,
MOKAa3aTeJIbHBIX, TOTAPUPMUIECKUX U
TPUTOHOMETPUYECKHX YPABHEHHUI
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C ImapaMeTpamu.
ITocTpoeHue u uccieqoBaHue
MAaTeMaTUYECKUX MOJEIIEN PEATTbHBIX
CUTYyallli C IOMOILIBbIO YPaBHEHUH,
CHUCTEM YPaBHEHUM U HEPABEHCTB

C ImapaMeTpamMu

Y HEPABEHCTB, COAEPKAIINX
MOJYJIA U ITAPAMETPBI.

[TpumensTs rpaduueckue u
AHAJIMTUYECKUE METOIBI IJIS PELICHUS
YpaBHEHHUI U HEPABEHCTB

C mapameTpaMu, a TaKKe
uccienoBanue GyHKIUM METOIaMH
MAaTeMaTHYECKOTO AHAIIN3A.

Crtpouts u uccienoBaTh
MAaTeMaTUYECKUE MOJEIIN PEATIBHBIX
CUTYalLlUH C IIOMOIIBI YPABHEHHUI,
HEPABEHCTB U CUCTEM

C mapamMeTpamu

[ToBTOpEeHue, 00006IICHUE,
cucTeMaTHu3anus 3HaHUHN

16

OCHOBHBIE TIOHATHSA U METOBI Kypca,
000011IeHrE U cCUCTEMATU3ALA 3HAHUI

MonenupoBaTh peaibHbIe CUTYaIluN
Ha SI3bIKE aJIreOpbl, COCTABIISATh
BBIPKCHMSI, ypaBHCHUS, HEPABEHCTBA
Y UX CHUCTEMBI TI0 YCJIIOBHIO 33]1a4H,
UCCIIEIOBATh MOCTPOCHHBIE MOCIN

C UCITOJIb30BAaHUEM ammapara ajareopsl,
HHTEPIPETUPOBATH TOJTYICHHBIN
pe3yJbTart.

[TpumensTs GyHKIIUN

JUTSL MOZICITUPOBAHUS Ml UCCIICIOBAHUS
pealIbHBIX MPOIIECCOB.

Pemats npuxianneie 3a1a4u,
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B TOM YHCJIE€ COLIMATIBHO-
YKOHOMHYECKOTO U (PU3UIECKOTO
XapakTepa, CpeICTBaMU anreOpsbl
¥ MaTEMaTUYECKOTO aHaIH3a

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136
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®denepanbHas padouas nporpamma | Marematuka. 10-11 kmaccwl (yriyOiaE€HHBIH ypOBEHB)

OEJEPAJIBHASA PABOYAS ITIPOI'PAMMA YUEBHOI'O KYPCA
«T'EOMETPUS»

MNOACHUTEJIBHASA 3AIITMCKA

['eomeTpusi siBnsieTcss OJHUM M3 0Aa30BBIX KYpCOB Ha YPOBHE CPEIHETO OOIIETro
o0Opa3oBaHMsl, TaK KaK 00€CIIeYNBAET BO3MOKHOCTh U3YUCHHS TUCHUIUIMH €CTECTBEHHO-
HAy4YHOUN HANpPaBJIEHHOCTH U MPEAMETOB F'yMaHUTAPHOIro HUKIA. [TocKkoNbKy Tornyeckoe
MBIIIJIEHHUE, (OPMUPYEMOE TPU HU3YYEHUU OOYYAIOIIMMUCS TMOHATUMHBIX OCHOB
TEOMETPUU, TNPH JOKA3aTEeIbCTBE TEOPEM H MOCTPOEHUM IENOYKH JIOTUYECKHX
YTBEPKJICHUU MPU PEILIEHUH N'€OMETPUUECKHUX 3a/1a4, YMEHHUE BBIIBUTaTh U ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO UCIIOIB3YIOTCS IIPU PEIICHUH 33/1a4 €CTECTBEHHO-HAYYHOTO
LMKJIa, B YACTHOCTU (PU3UYECKHUX 3a]ad.

Llenp ocBoeHMsI mporpamMmbl yuyeOHOro Kypca «l'eomerpusi» Ha yriyOJIE€HHOM
YPOBHE — pa3BUTHE WHAUBUAYAIbHBIX CIIOCOOHOCTEW OOYYAIOIIMXCS NPU HU3YUEHHUH
T€OMETPHUH, KaK COCTaBISIOIIECH MpeaAMETHOU obsacTu «Maremarnka U HHPOPMATHUKa
yepe3 oOecrieyeHue BO3MOXKHOCTH MPUOOPETEHUS M HCMIOJIB30BaHMS Oojee TiyOOKHX
reOMETPUUECKUX 3HAHUM U JIEUCTBUH, crieu(UYHBIX TEOMETPUH, U HEOOXOIUMBIX IS
YCHEMIHOrO0 MpO(EeCCUOHANBHOTO 00pa30BaHUs, CBSI3aHHOTO C HCIOJb30BaHUEM
MaTEMaTHKH.

[IpuoputeTHBIMM 3ajjauaMyd Kypca T€OMETpUM Ha yriayOJ€HHOM YpOBHE,
PacCIIMPSIOUIMMH U YCUJIMBAIOIIMMU Kypc 0a30BOr0 YPOBHS, SBJISIOTCA:

pacUIMpEeHHE MNPEICTABICHUS O TI'E€OMETPUM KaK YacTd MHPOBOM KyJBTYpPbl H
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBSI3H T€OMETPUU C OKPYKAIOIIUM MUPOM;

(opMHpOBaHKE MPEICTABIECHUS O TPOCTPAHCTBEHHBIX (PUTypax Kak O BaKHEUIIUX
MaTEMaTUYECKUX MOJEIAX, MO3BOJIAIOIIMX ONMCBHIBATH M H3ydaTb pPa3HbIE SBICHUS
OKpY’KaIOILIET0 MHUpA, 3HAHUE MOHSATHIHOro ammapara no pazgeny «CrepeoMeTpus»
y4e0HOr0 Kypca reOMEeTpHH;

(opMHpOBaHKWE YMEHHS BIIAJIE€Th OCHOBHBIMU TOHSTHSIMHU O MPOCTPAHCTBEHHBIX
durypax u HMX OCHOBHBIMU CBOICTBaMH, 3HaHHUE TeopeM, (QOpMyld U yMEHUE
UX TPUMEHSATh, YMEHHUS JOKa3bIBaTh TEOPEMbl U HAaXOJUTh HECTAHJAPTHBIC CIIOCOOBI
penieHus 3a1ay;

(opMupOBaHHE YMEHHsI pacliO3HABATh HA YepTekax, MOJAEIAX U B pealIbHOM MUPE
MHOTOI'PaHHHKH U TeJla BpalleHUs, KOHCTPYUPOBATh T€OMETPUUYECKHE MOJIENH;

(dopMupoBaHHE TIOHMMaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOIO IOCTPOEHUs
MaTEeMaTUYeCKUX Teopuil, (popMupoBaHME TOHMMAHHUS POJIM AKCUOMATUKH MpU
MPOBEJCHUN PACCYKICHUM;

(dopMupoBaHue yMEHHS BIAAECTh METOJAMHU JOKa3aTebCTB U aJFOPUTMOB
penieHusi, yMEHUsS WX MNPUMEHSTh, MPOBOJUTH JOKAa3aTEIbHBIE PACCYXKIECHUS B XOJI€
pelIeHus] CTEPEOMETPUYECKUX 3aJa4 U 337a4 C MPAKTUUYECKUM COJIEp KaHHEM,
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dbopMHpoBaHUE MPEICTABICHUS O HEOOXOJUMOCTH JOKA3aTeNbCTB MpPU O0OOCHOBAHUU
MaTEMaTUYECKUX YTBEPKICHHA M POJM AKCHOMATHKU B MPOBEICHUU JEIyKTHUBHBIX
pacCyKJIeHUN;

Pa3BUTHE U COBEPIICHCTBOBAHNE UHTEIUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEM
oOydaromuxcsi, MO3HABATEIbHONW  aKTHUBHOCTH,  MCCIEAOBATEIbCKUX  YMEHHIA,
KPUTUYHOCTH MBIIIUICHUSI, HHTEpECa K U3YUEHUIO0 TEOMETPUU;

dbopmupoBanre GyHKIUOHATBHOM IPAMOTHOCTH, PEJIEBAHTHON r€OMETPUH: YMEHUS
pacro3HaBaTh NPOSBICHUSI T€OMETPUUYECKUX MOHITHH, OOBEKTOB U 3aKOHOMEPHOCTEH
B pEaNbHBIX >KMU3HEHHBIX CUTYallMsIX W MPU U3YyYEHUU APYTHX Y4EOHBIX MPEIMETOB,
IIPOSIBJICHUSI 3aBUCUMOCTEW M 3aKOHOMEPHOCTEN, MOAEIUPOBAHUS PEATbHBIXCUTYALINM,
MCCJIEIOBAHMSI IOCTPOCHHBIX MOJIENIEH, HHTEPIIPETALIMU OJYyYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMH ~ COJIEpKATEIbHBIMU ~ JIMHUSAMH ~ y4eOHoro kypca «['eomeTpus»
B 10-11 «xmaccax sBisroTcs: «lIpsiMmple ©W  TUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpanaukn», «Tena BpameHus», «BeKTOpbl U KOOPAMHATHI B MPOCTPAHCTBEY,
«/IBM>KEHMSI B TPOCTPAHCTBEY.

ChopmymupoBannoe B DPI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MNOHATUSAMUY», PEJICBAaHTHBIX I'€OMETPUU Ha YriayOn€HHOM ypoBHe oOyuenus B 10-11
KJlaccaX, OTHOCUTCSI KO BCEM COJEpXKaTEeJIbHbIM JIMHUSIM Y4YeOHOro Kypca, a
(GopMUpOBaHKE JIOTHUYECKUX YMEHHUM pacnpelensieTcss HE TOJIbKO MO COAEPKATEIbHBIM
JUHUSM, HO U 0 rojgaMm oOyueHus. ConepxkaHue oOpa3oBaHHUs, COOTBETCTBYIOIIEE
OpeIMETHbIM  pe3yibTaraMm  ocBoeHusi DenepanbHOol  pabouyell  MPOrpaMMbl,
pacnpeenéHHbIM 10 ToaM 00y4eHHUs, CTPYKTYpPUPOBAHO TaKUM 0Opa3oM, 4TOOBI KO
BCEM OCHOBHBIM, NPUHIUIHMAIBHBIM  BOIpocaM  oOydaromuecss  OOpalaiuch
HEOJHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh OBJIAJICHUE TEOMETPUUECKUMU TOHATUAMU
U HaBBIKAMM I[OCJIEJIOBATEIbHO M TOCTYNAaTeIbHO, C COOJIIOJIGHUEM TpPUHIUIA
IPEEMCTBEHHOCTH, a HOBbIE 3HAHMS BKJIIOYAaTh B OOIIYIO CHCTEMY TI'€OMETPUYECKHX
MpEACTaBICHUM OOydYaronuxcs, pacmupsis W yrayonss e€, oOpasys mNpovHbIe
MHO>KECTBEHHBIE CBSI3U.

[lepexon k U3yYEHUIO TEOMETPUH Ha YTITyOJIEHHOM YPOBHE MMO3BOJISET:

co3/ath ycioBus it nuddepeHuuany 00yyeHus, IOCTPOSHUS! MHANBUIYaIbHbIX
00pa3oBaTeNbHBIX MPOTrpamMM, OOECMEYUTh YIIIYOJIEHHOEC HW3YYEHHE TeOMETPUHKAK
COCTaBIIsAIONIEH yueOHOro mpeameTa «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIIMXCS K MPOJOHKEHHIO M3YyYEHUS MATEMaTUKH C YYETOM
BbIOOpa Oyaymiedt mpodeccun, obOecreynBasi MPEEeMCTBEHHOCTb MEXKIY OOIUMU
po¢eCCHOHAIIEHBIM 00pa30BaHUEM.

Ha usyuenue yuebHoOro kypca «I'eomerpus» Ha yriiyOJ€HHOM YpOBHE OTBOJIUTCS
204 gaca: B 10 kmacce — 102 yaca (3 waca B Hememo), B 11 kmacce — 102 waca (3
yaca B HEJIEJII0).
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COJAEPXKXAHUE OBYUYEHUA

10 KJIACC

IIpsiMbIe ¥ ITIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATUSL cTepeoMeTpuH. Touka, mpsiMasi, IUVIOCKOCTh, MPOCTPAHCTBO.
[ToHsiTHE 00 aKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUH U
CJIEICTBUS U3 HUX.

B3anMHOE pacmojoXeHWe IpsMBIX B NPOCTPAHCTBE:  IIEPECEKAIOIIMECH,
napajulebHble W CKpelmmBaromuecs npsMsie. [Ipu3HAKKM CKpEIIMBAIOIIMXCA HPSMBIX.
[TapannenbHOCTh MPSAMBIX M IIJIOCKOCTENM B IPOCTPAHCTBE: IMAPAIIICIBHBIE IPSMbBICB
IIPOCTPAHCTBE, NApPAIUIEIBHOCTD TPEX MPSAMBIX, MAPATUIEIBHOCTh IPSIMOM U IUIOCKOCTH.
[TapanmnensHOe W LEHTPAJIbHOE MPOEKTHPOBaHME, H300paxkeHue ¢uryp. OCHOBHBIE
CBOIWCTBA TMapajuleIbHOTO MpOeKTUpoBaHus. M3o0pakeHue ¢uryp B mapauiebHOU
IPOCKUMHU. YTIJIbl C COHAIpPAaBICHHBIMU CTOPOHAMH, Yroid MEXAY IPIMBbIMHU
B mpocTpaHcTBe. [lapamnenpbHOCTh IUIOCKOCTEN: MapajijiebHbIE INIOCKOCTH, CBOMCTBA
napajuleNbHBIX IIockocTell. [lpocTeiimue nmpocTpaHcTBeHHbIE (QUTYPBI HA IIOCKOCTH:
TETpadp, NapAJIIEICIUIIE], IOCTPOCHUE CEYEHUN.

[leprieHIUKYISPHOCT MOPSIMOM M IUIOCKOCTH: NEPHEHIAUKYJSPHBIE IPSIMBIEB
IIPOCTPAHCTBE, INpPsAMBIE MapAJUICIbHBIE U NEPIEHAUKYISAPHBIE K IUIOCKOCTH, IIPU3HAK
NEPIECHINKYJIIPHOCTA MPSIMOM M IUIOCKOCTH, TEOPEMA O MPSIMOM NEPHNEHAUKYJISIPHOU
IJIIOCKOCTU. OpTOTOHANBHOE MPOEKTHUPOBAHWE. llepneHauKynssp W  HaKJIOHHBIE:
paccTossHUE OT TOYKH O IIOCKOCTH, PACCTOSIHUE OT IPSIMOM 10 IIJIOCKOCTH, IIPOCKIUS
burypsl Ha IIJIOCKOCTb. [leprieHIUKYIISIPHOCTD IJIOCKOCTEN: IIPU3HAK
NIEPIIEHIUKYJIAPHOCTH IBYX IUIOCKOCTEN. Teopema 0 TpEX MEepPIEeHIUKYIIAPaAX.

Yribl B IPOCTPAHCTBE: YroJl MEXAY NPSAMOW U IJIOCKOCTBIO, IBYTPAaHHBIM yTroOJ,
JIMHEWHBIA yTOJ IBYTPAHHOIO yria. TpE€XrpaHHbId M MHOrOrpaHHsie yriibl. CBOWCTBa
IUIOCKUX YIJIOB MHOIOrpaHHoro yria. CBOKMCTBAa IUIOCKMX M JBYI'PaHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB U CHHYCOB JUISL TPEXTPAHHOIO YyIJa.

MHororpaHHuKHU

Buapl MHOrOrpaHHMKOB, pa3BEpTKa MHOTrOrpanHuka. Ilpusma: n-yrosnpHas npusma,
npsiMasi W HAKJIOHHAas TMpU3Mbl, OOKOBasg M IIOJIHA TOBEPXHOCTh IPHU3MBI.
[Tapannenenunen, NpsaMOYrOJIbHBIM MapAJUICICINUIE U €ro cBoiicTBa. KpaTuaiimume mytu
Ha TIOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. IIpocTpaHcTBeHHass TeopemMa
[Tudaropa. [Mupamuna: n-yrojsbHas nupaMmuja, IpaBUiIbHAs U yCEUEHHAs MUPAMUIIBI.
CpoiictBa pébep u OOKOBBIX TIpaHe mpaBWiIbHOW mnupamMuasl. [lpaBusbHBIE
MHOTOTPaHHHUKH: TpaBWIbHAsg TMpU3Ma MW NpaBWIbHAsg NUPAMUA, [PABUIIbHAS
TpeyroJibHasi MMpaMUJa U MPaBUIbHBINA TETpadap, KyO. IIpencraBienne o npaBUIIbHBIX
MHOTI'OTPAaHHUKAX: OKTAdIP, JOAEKAdAP U UKOCAIP.

Boruncnenue 31€eMEHTOB MHOTOTPaHHUKOB: p&Opa, nuaroHanu, yrisl. [lmomansb
OOKOBOIi MMOBEPXHOCTHU U MOJTHON MOBEPXHOCTHU MPSIMOI TIPU3MBI, TUIOIIA/Ib OCHOBAHUH,
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TeopeMa 0 OOKOBOW MOBEPXHOCTH NpsiMOM Tipu3Mbl. [1nomaas 60KoBOM MOBEPXHOCTH U
MOBEPXHOCTU NPABUJIBHOW MUPAMUJIbL, TEOPEMA O MJIOIAM YCEUEHHONW TUPaMUIBbI.

CummeTpuss B IPOCTPAHCTBE.  ODJEMEHThl  CUMMETPHHM  IPaBUIBHBIX
MHOTOIpaHHUKOB. CHMMETpHsi B  NpPaBWIbHOM  MHOTOIPAaHHHUKE: CHMMETpUS
napajuielienunena, CHUMMETPUsS MPABWIBHBIX IPU3M, CHUMMETPHUS MPaBUIIbHOU
MAPAMHUJIBI.

BekTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOP B MPOCTPAHCTBE, HYJEBOM BEKTOP, JJIMHA HEHYJIEBOIO BEKTOPA,
BEKTOPHl KOJUIMHEAPHBIC, COHAIPABJICHHBIE W IPOTHUBOIOJOXHO HAIPaBJICHHBIC
BEKTOpPbl. PaBEeHCTBO BEKTOpOB. [[eMCTBHS C BEKTOPAMM: CIIO)KEHUE W BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha uuciio. CBOWCTBa
CJI0’KEHHUS BEKTOPOB. CBOMCTBa YMHOKEHHUSI BEKTOpA HA YKCIO. [IoHsITHE KOMILTaHApHBIE
BEKTOpHI. [Ipu3Hak koMIutaHapHOCTM TpEX BEKTOPOB. l[IpaBmiio mnapammenenunena.
Teopema 0 pa3iIoKEHUHU BEKTOPA 10 TPEM HEKOMILJIAaHAPHBIM BeKTOpam. [IpsMoyronpHas
chucTeMa KoopauHat B mpocTpaHcTBe. Koopawnatel Bektopa. CBs3b  MEXIY
KOOpJIMHAaTaMM BEKTOpa U KOOPJAMHATAMHU TOYEK. YTOJ MEXIy BekTopamu. CKalspHOE
MIPOU3BEJICHUE BEKTOPOB.

11 KJIIACC

Tena Bpamenus

[TonusTHS: TMIUHAPUYECKAs TOBEPXHOCTh, KOHUYECKas IOBEPXHOCTH, chepruaeckast
MOBEPXHOCTh, OOpa3ylomue TmoBepxHOCTel. Tena BpalieHUs: IUIUHAP, KOHYC,
yceu€HHBI KOHYC, cepa, map. Bzammuoe pacmonoxenune cepsl W IUIOCKOCTH,
KacaTeJIbHas IIIOCKOCTh K cepe. M300paxeHue Ten BpalieHus Ha I0ckocTH. Pa3BépTka
WIMHApPA U KoHyca. CuMMeTpust cepsl U mapa.

O06bEM. OcHOBHBIE CBOMCTBA 00bEMOB Ten. Teopema 00 00BbEME MPSIMOYTOJIBLHOTO
napajuienenunena M ciaeactBus u3 He€. OO0bEM MNpsAMOW U HAKIOHHOW NPU3MBI,
MWIMHIPA, TUpaMuIbl 1 KoHyca. O0BEM mapa U mapoBOro CerMeHTa.

KoMOuHammu Ten BpaiieHusl 1 MHOTOTPaHHUKOB. [Ipu3ma, BriicaHHAs B MIJIUHAP,
onucaHHas okoJio muuHapa. [lepeceuenue chepsl u mapa ¢ miockocteio. Kacanue mapa
U ceprl I0CKOCTHIO. [lOHATHE MHOTOTpaHHWKA, OMMCAHHOTO OKOJIO cepsl, cdepsl,
BIIMCAHHOW B MHOTOTPAaHHUK WJIM TEJIO BpalLEHUSI.

[1nomaab NOBEpXHOCTH LIMIIMHAPA, KOHYca, Iiomanb chepsl 1 e€ yacteit. [loqodue
B npocTpancTBe. OTHOLIEHHE 00BEMOB, IJIOIIAAEH MOBEPXHOCTEH MOAOOHBIX (PUryp.
[IpeobpazoBanue  momobusi, romoreTus.  PemieHne 3agay Ha  TJIOCKOCTH
C MCTIOJIb30BAHUEM CTEPEOMETPHUECKUX METO/IOB.

[locTpoenne cedyeHWid MHOTOTPAHHMKOB W TeJI BpAILlEHUS: CEUYECHUS IWIMHIPA
(mapaJuieTbHO U MEPICHIUKYIISIPHO OCH), CeYEHHUs KOHYyca (TapajuieIbHOe OCHOBAHUIO U
IPOXOsIIee Yepe3 BEPIIMHY), CEUCHHUs IIapa, METOJbl MOCTPOEHUS CEUYECHUN: METO]
CJIEJIOB, METOJT BHYTPEHHETO MPOSKTUPOBAHMSI, METO/T TIEPEHOCA CEKYIIEH MIO0CKOCTH.
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BeKTOopbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpaHcTBe. Onepauuu HaJl BEKTOpaMu. BEeKTOpHOE yMHOXEHUE
BEKTOpOoB. CBOMCTBa BEKTOPHOTO yMHOXeHUs. [IpsmoyronbHas cuctema KOOpAUHAT
B nnpoctpaHcTBe. KoopaunaTs! BekTopa. Paznoxenue Bektopa o 6asucy. Koopaunarso-
BEKTOPHBIN METOJ IPU PEUIEHUH T€OMETPUUECKUX 3a1a4.

JIBMKEeHUS B MPOCTPAHCTBE

JBwxenus npoctpancTBa. OToOpakeHus. J[BrmkeHus u paBeHCTBO puryp. OoOmme
CBOMCTBA JBWXCHUW. BuIbl ABWKEHUHN: TMapaUIEIbHBIM IEPEHOC, LEHTPAIbHAS
CUMMETpHUS, 3€pKalibHasi CUMMETPUs, MOBOPOT BOKpYyr mpsimoi. IlpeoOpazoBanust
nono6us. [psimas u chepa Ditnepa.

IMPEAMETHBIE PE3YJIBTATbBI

K xonmy 10 kiaacca oOyyaromuiicss HayqYuTcs:

CBOOOJTHO OTICPUPOBATH OCHOBHBIMU MOHATHSIMH CTEPEOMETPUH MPU PEIICHUN
3a/1a4y ¥ MPOBEICHUHN MAaTEeMAaTHUYECKUX PACCYKICHUN;

NPUMEHSTh aKCUOMBI CTEPEOMETPUUM M CJCACTBUS W3 HHUX TMPU PEHICHUH
r€OMETPUYECKUX 33]1aY;

KJIacCU(PUITMPOBAaTh B3aMMHOE PACIOJIOKEHHWE TPSAMBIX B  IIPOCTPAHCTRBE,
IJIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEN B TPOCTPAHCTBE;

CBOOOJTHO OTIEPHPOBATH MOHATUSIMH, CBI3AHHBIMU C YTJIAMH B ITPOCTPAHCTBE:

MEX Iy MPSMBIMU B IPOCTPAHCTBE, MEKIY IIPSIMOM H TIIOCKOCTBIO;

CBOOOTHO OTICPUPOBATH MOHITHIMH, CBI3aHHBIMUA C MHOTOTPAHHUKAMU;

CBOOOJTHO pacro3HaBaTh OCHOBHBIE BHUJIbI MHOTOTPaHHUKOB (Mpu3Ma, MUpamuja,
MPSIMOYTOJIbHBIN Napasijiesienune, Kyo);

KJ1acCu(UIIMPOBATH MHOTOTPAHHUKH, BBIOUPasi OCHOBAHUS TSI KJIaCCU(PDUKAIINH;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3aHHBIMH C CEUCHHEM MHOTOTPAaHHUKOB
TUTOCKOCTBIO;

BBITIOJTHATH MapaJlIeIbHOE, IIEHTPAIBHOE M OPTOTOHATILHOE MPOSKTUPOBAHUE (PUTYD
Ha TUTOCKOCTD, BBITIOJHATH H300paxeHus (Uryp Ha TIOCKOCTH;

CTPOUTh CEYCHHS MHOTOTPAHHUKOB PA3JIUYHBIMA METOJIaMH, BBITIOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYp: BUI CBEPXY,
cOOKY, CHU3Y;

BBIYUCIIATh TUIOMIAJM TIOBEPXHOCTEH MHOTOTPAHHUKOB (Mpu3Ma, MHUPAMHJIA),
TCOMETPUUYECKUX TEJI C IPUMEHEHUEM (HOPMYIT;

CBOOOJTHO OTICPUPOBATH TOHITHAMHU: CHMMETPHS B IPOCTPAHCTBE, IICHTP, OChH
Y TUIOCKOCTh CHMMETPHH, IIEHTP, OCh U TNIOCKOCTh CUMMETPHUH (PUTYPHI;

CBOOOJHO  ONEPUPOBATH  IMOHATHUSAMH, COOTBETCTBYIOIIMMH  BEKTOpaM M
KOOpJIMHATaM B ITPOCTPAHCTBE;

BBITIOJIHSITH JISHCTBUS HAJ] BEKTOPAMH,

pemaTh 3a/add Ha J0Ka3aTeIhCTBO MATEMATHUYECKUX OTHOIICHUN W HAXOXKICHHE
TCOMETPUYECKUX  BEJWYMH, TPHUMEHSSI HM3BECTHBIE METOABI TIPH  pEIICHUH
MaTEeMaTHYECKHUX 33714 IMOBBIIIICHHOTO W BBICOKOTO YPOBHSI CIIO)KHOCTH;
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OPUMEHATh  NOPOCTEMINME  MPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEUICHUH CTEPEOMETPUUECKUX 3a]1ay;

U3BJICKATh, npeoOpa3oBbIBATH U UHTEPHPETUPOBATH uH)OPMAITHIOO
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, MNPEACTaBICHHYIO Ha 4YepTexax H
pUCYHKaX;

NPUMEHSTh IOJYYEHHbIC 3HAHUS Ha IPAKTHKE: CPABHUBATh W AHAIM3UPOBATH
pealbHbIE CUTYAalluu, MPUMEHATh WU3YUYEHHBIE MOHSTHS B MPOLIECCE MOMCKA PELICHUS
MaTeMaTU4ecku c(hopMyITupoBaHHOM MPOOIEMBI, MOJEIUPOBATH PeAlIbHbIEC CUTYallUU Ha
A3bIKE TEOMETPUM, HCCIENOBaTh TMOCTPOCHHBIE MOJEIM C  HCIOJb30BAHHUEM
reOMETPUYECKUX MOHATHI U TeOpeM, arirapaTa aiareopsl, pemarh ITPaKTUYECKUe 3a/1a4Hu,
CBSI3aHHBIE C HAX0XKJICHUEM I'€OMETPUYECKUX BEITUYMH;

UMETh TMPEACTABICHUS] 00 OCHOBHBIX 3Talax Pa3BUTUS I'€OMETPUM KaK COCTaBHOM
4acTH (PyHJIaMEHTAa Pa3BUTHS TEXHOJIOTHH.

K koniy 11 kiaacca oOyyaromuics HayquTCst:

CBOOOJIHO ONIEPUPOBATH MOHATUAMH, CBSI3aHHBIMU C LIMJIMHAPUIECKON, KOHUYECKOM
U c(hepruUeCcKOil MOBEPXHOCTIIMH, OOBSACHATH CIIOCOOBI TIOJTyYEHHUS;

OIEepUPOBATH MOHATUSAMU, CBA3aHHBIMHU C TEJIAMU BPALLEHUS: LIMJIMHIAPOM, KOHYCOM,
ctepoil u mapow;

pacno3HaBaTh TeNa BpallleHUus (LWIMHIpP, KOHYC, cepa U map) U 0ObSICHITh
CHOCOOBI IOJTYYEHUS TeJl BPALLECHUS;

KJIACCU(PUIIMPOBATH B3aMMHOE PACIIOJIOKEHUE CPEPBI U TIIOCKOCTH;

BBIUMCIISITh BEJIMYMHBI 3JIEMEHTOB MHOIOIPAHHUKOB U TE€J BpalleHUs, O0BEMBI U
IUIOIIAAN MOBEPXHOCTEH MHOIOTPAaHHUKOB M TEJ BpAIICHMS, T€OMETPUYECKUX TEIC
npuMeHeHueM Gopmyir;

cBOOO/IHO ONEPUPOBATH MOHATUSMH, CBA3AHHBIMU C KOMOMHAIMSIMU TEJT BPALLEHUS
¥ MHOTOI'PaHHUKOB: MHOTOTPAHHUK, BIIUCAHHBIA B cepy U OMMCAHHBIN OKOJIO cepsl,
cdepa, BIcaHHAsi B MHOTOTPAaHHUK WJIM TEJIO BPaLCHMUS;

BBIYMCIISITH COOTHOLIEHUSI MEXAY IUIOUAAsMU TIOBEpXHOCTEM U 00bEMaMu
ITOJTOOHBIX TEI;

n300paxarh HM3ydaemble (UIYpPbI, BBIIOJHATH (BBIHOCHBIE) IUIOCKUE YEPTEXKU U3
PUCYHKOB NPOCTHIX 00BbEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS Tell
BpalllCHUs;

U3BJICKATh, VHTEPIPETUPOBATH u npeoOpa3oBhIBATh uHOOPMAIUI00
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (Urypax, MNPEACTaBICHHYIO Ha 4YepTekKax M
PUCYHKAX;

cBOOO/IHO ONEPUPOBAThH MOHATHEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJIHATH ONEPALIMK HaJl BEKTOPAMU;

3a/1aBaTh IIJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPANHAT;

pemiaTh T€OMETPUYECKHUE 3aJaud Ha BBIYUCIICHHE YTJIOB MEXAY NPSIMBIMH U
IJIOCKOCTSIMHM, BBIYMCJIIEHWE PACCTOSIHUM OT TOYKM 10 INIOCKOCTH, B LIEJIOM, Ha
PUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/A NP PEILICHUU;
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CBOOOJIHO OINEPUPOBATH MOHATUSIMH, CB3aHHBIMU C JIBUKEHHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JIBMXKCHUM;

BBITIOJIHATh M300paKEHUsI MHOTOIPAHHUKOM U TEJI BPAIlEHUs MPU MapajlieIbHOM
nepeHoce, EHTPATbHON CUMMETPHH, 3epKAIbHOW CUMMETPHUH, MPU MOBOPOTE BOKPYT
npsiIMOH, MpeoOpa3zoBaHus OI00NS;

CTPOUTh CEYCHHUS MHOTOTPAHHWUKOB U TEJ BpalleHUS: CEUYCHHS IHIWHIPA
(mapaJuienbHO U MEPIECHIUKYIISIPHO OCH), CEYEHHUS KOHYyca (MapajyieIbHOE OCHOBAHUIO U
MIPOXOISIIEe Yepe3 BEPIINHY), CCUCHHUS 1apa;

UCIOJIb30BaTh METOJIbI TTOCTPOEHUSI CEYEHUI: METOJI CIEA0B, METOJ] BHYTPEHHETO
MIPOCKTUPOBAHMUSI, METOJ] TIEPEHOCA CEKYIIEH TUIOCKOCTH;

JTI0Ka3bIBATh T€OMETPUYECKUE YTBEPKICHUS;

OPUMEHATh TeoMeTpuueckue (GakTbl I PEIICHUs] CTEPEOMETPUUYECKHUX 3ajiad,
MIPEAIOJIarafoIInX HECKOJIBKO IIaroB PENICHUsS, €CIU YCIOBHS MPUMEHEHHUS 3aJaHbIB
SIBHOUM M HESIBHOU (hopme;

permaTh 3a/1a4yu Ha J0Ka3aTeIhCTBO MAaTEMAaTHYECKUX OTHOIICHWH W HAaXOXKICHUE
F€OMETPUUYECKUX BEJIMYHH;

MIPUMEHATH IPOTPAMMHBIC CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIC CHCTEMBI
IIPY PEIICHUN CTEPEOMETPUICCKUX 3a71aY;

MIPUMEHSATh TIOJyYCHHBIC 3HAHWSA Ha TPAKTUKE: CPAaBHUBATh, AHATU3UPOBATH H
OIICHUBATh pPEabHBIC CUTYyaIlUH, IPUMEHITh U3YUCHHBIC MMOHSATHS, TEOPEMBI, CBOHCTBA
B IIpollecCe TMOUCKA PEIICHUsS MAaTeMaTHU4eCKH CGHOPMYIHUPOBAHHON MPOOIEMBI,
MOJICTUPOBATh PEaTbHBIC CUTYAllMd Ha S3BIKE TEOMETPUH, MCCIICIOBATh MMOCTPOCHHBIE
MOJIENIA C MCMOJIb30BaHUEM T'€OMETPUUECKUX TMOHATUNA U TEOpeM, ammapara aiareOpbl,
peraTh NpakTUYeCKHe 3a/1a4i, CBI3aHHBIC C HAXO0XKJICHHUEM IeOMETPUUECKUX BETTUYHH;

UMETh TIPEICTABICHUS] 00 OCHOBHBIX JTarax pa3BUTHS T€OMETPUU KaK COCTaBHOM
yacTu GyHIaMEHTa Pa3BUTHUS TEXHOJIOTHUH.
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10 KJIACC
HazBanwue KommaectBo OcHOBHBIE BU/IbI ACSTENBHOCTU
OcHOBHOE coziepKaHuE
paszena (Tembl) Kypca 4acoB y4aImxcs
BBenenue B crepeoMeTpuio 23 OCHOBHBIE IPOCTPAHCTBEHHbBIE OnpenensTb I0CKOCTh KaK PUrypy,

¢burypsl.
[ToHsATHS CTEpEOMETPUU: TOUKA,

npsiMasi, III0CKOCTh, IPOCTPAHCTBO.
OcHOBHBIE ITpaBUiIa U300paKEHUS

Ha PUCYHKE MIOCKOCTH, MapajlieIbHbIX
MPSAMBIX (OTPE3KOB), CEPEANHBI
OTpe3Ka.

[ToHsTHS: EpeceKaroIumecs IOCKOCTH,
nepeceKaroIuecs npsiMas 1 IIoCKOCTh;
MIOJIyIIPOCTPAHCTBO.

MHororpaHHuKy, H300paKeHne
MPOCTEUIITUX MTPOCTPAHCTBEHHBIX
buryp, HeCyIeCTBYIOIINX OOBEKTOB.
AKCHOMBI CTEPEOMETPUU U TIEPBbHIC
CJIEJICTBUSI U3 HUX.

Crioco0Obl 3a71aHuUs IPSIMBIX U
TUIOCKOCTEM B IPOCTPAHCTBE.
O0603Ha4YeHMs IPSMBIX U IIJIOCKOCTEH.
Ceuenusi. 3o00paxeHue ceuyeHui

B KOTOPOU BBITIOJHAETCS INIAHUMETPHSL.
JlemaTe mpoCTEUIINE JIOTUIECKUE
BBIBOJIBI M3 aKCHOMATHKHU IIJIOCKOCTH.
[IpuBOIUTH MPUMEPHI PEATTHHBIX
00BEKTOB, HJICATU3AIICH KOTOPBIX
SIBJISIFOTCS. AKCUOMBI T€OMETPHH.
N3y4yarh, NpUMEHSTH TPUHIIUIIBI
MMOCTPOCHUS CEUCHUU.

Hcnonw3oBath 111 HOCTPOCHUSA
CCUCHHUM METO/I CJICJIOB, METO/I
BHYTPEHHETO MTPOCKTUPOBAHUS, METO/T
MEPEeHOCca CEKYIEH MIIOCKOCTH.
Pemats ctepeomerpruueckue 3agauu:
Ha ONPEJCIICHUE BUJIa CEYCHUS U
HaXO0KJICHHUE €T0 TLIOIIA M.
AKTyan3upoBaTh (GaKkThl U METOJIbI
MIJIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUH.

Hcnonbs30Bath Mpu peLICHUH 33/1a4
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nupamMubl, Kyoa u Ipu3Mbl, KOTOPbIE
MPOXOJAT uepe3 ux péopa.
N300pakeHne nepeceueHus
MOJIYYEHHBIX MIOCKOCTEH.
PackpaiiivBanue NoCTpOSHHBIX CEYECHUHN
pa3HBIMU [IBETAMH.

Merton cnenoB Juisi MOCTPOCHHUS
ceyeHui. CBOMCTBA NEpeCEUEHUN
PSAMBIX U TIOCcKoCTeN. IlocTpoenue
CeUeHUM B MUpaMue, Kyoe 1o Tpém
ToukaMm Ha péOpax. Coznanue
BBIHOCHBIX YEPTEXKEHN U 3aIUCH 111aroB
MOCTPOEHUS.

IToBTOpEHME TITAHUMETPHH.

Teopema 0 NpONOPLMOHATIBHBIX
otpeskax. [lomobue TpeyroabHUKOB.
Teopema Menenas. Pacuérer

B CEYEHHUSX HA BBIHOCHBIX YEPTEXKAaX.
Hcropust pa3BUTHS TITAHUMETPUU

U CTEPEOMETPUU

CJIeIyIOUIUE TIIaHUMETPUUECKUE (PAKThI
Y METOJIBL:

Teopemsr Dareca u

O MPOMOPLUHOHATBHBIX OTPE3KaxX.
AJNTOPUTM JI€JIEHUSI OTPE3Ka

Ha N paBHBIX yacTeu. Teopema
Menenas.

PaBHOOEIpEHHBIN TPEYTOJILHUK.
PaBHOCTOpOHHUI TPEYTOJIbHUK.
[IpsIMOYTOJIBHBIN TPEYTOJIBHUK.
CBONCTBO CpeHeN JIMHUHU
TpeyroiabHuka. CBOMCTBO OMCCEKTPUCHI
yriia TpeyrojabHuka. CBOMCTBO MEIUAH
TPEYTrOJIbHUKA.

[Tpu3Haku mo100ust TPEYTrOIHLHUKOB.
[TonyuaTs npencraBieHus 00
OCHOBHBIX 3Tanax pa3BUTUS FTEOMETPUU
KaK COCTaBHOW 4acTu pyHIaMEeHTa
Pa3BUTHUS TEXHOJIOT U

Bzaumnoe pacrnionoxenue
MPSAMBIX B IPOCTPAHCTBE

B3auMHOe pacrionoxeHue npsiMbIx

B IPOCTpaHCTBE. CKpeIMBaOIUECs
npsMsble. [Ipu3Haky CKpemmBaromuxcs
IIPSMBIX.

[TapautenbHbIE NpsiMbIE

KrnaccuduumponaTs B3aiMHOE
pacrosoKeHue MPSMBIX

B IIPOCTPAHCTBE, WILTIOCTPUPYSI
PUCYHKAMH U IPUBOJIS IPUMEPHI
Y3 PEAIIbHOM KU3HMU.
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B IIpocTpaHcTBE. Teopema

O CyILIECTBOBAHUU U €AUHCTBEHHOCTH
MPSIMOW MapaJICIIbHON TaHHOU
MPSIMOU, MIPOXOISIIIEH YEPE3 TOUKY
MIPOCTPAHCTBA U HE JIC)KAIIEH

Ha JAHHOW MPSIMOM.

Jlemma 0 epecedueHun nmapajuiesIbHbIX
MPSAMBIX IJIOCKOCTRIO. [1apamiensHoCTh
TpEX NpsAMBIX. Teopema o TpEX
MAPAJIICITBHBIX MPSAMBIX.

Teopema 0 CKpeIMBAOIIUXCS MPSIMBIX.
[TapajuiennbHOE TPOEKTUPOBAHHUE.
OcHOBHBIE CBOMCTBA ApaNIEIbHOTO
npoexkTupoBanus. M3o0paxenue
pa3HbIX PUTYp B MapauieTbHON
MIPOEKIUH.

LleHTpanbHast MpOEKIUSL.

Yroi ¢ coHanpaBIeHHBIMU CTOPOHAMH.
Yroa Mex1y NpsIMbIMH.

3a1auu Ha I0Ka3aTeIbCTBO U
WCCIIEIOBAHUE, CBA3aHHbBIC

C pPaCTOJIOKEHUEM MPAMBIX

B IIPOCTPAHCTBE

Jloka3pIBaTh TEOPEMY

0 CYILIECTBOBAHWUH U €IMHCTBEHHOCTHU
MAPALIETTBHOUN MPSIMOU, TIPOXOAAIIEH
4yepe3 TOUKY MPOCTPAHCTBA U HE
JIe)KaAIEH Ha IPYrOM MPSIMOM; JIEMMY

0 NIEPECEUCHUN TUIOCKOCTU JBYMS
MapaJyICIbHBIMU MIPSAMBIMU;, TEOPEMY

0 TPEX MAPAIUICIIBHBIX NPSIMBIX.
Jloka3bIBaTh IPU3HAK
CKPELIUBAIOIINXCS MPSIMBIX, TEOPEMY
0 CKPELIUBAOIIUXCS MPSIMBIX.
Jloka3bIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHAIIPABJIEHHBIMU CTOPOHAMMU.
OOBSACHSTH, UTO HAa3bIBACTCS
MapajiyIeIbHbIM U HEHTPAIbHBIM
MIPOEKTUPOBAHUEM M KaK BBITIOJHSIETCA
POCKTUPOBaHNE (PUTYP HA MIIOCKOCTb.
Jloka3pIBaTh CBOMCTBA NApajlIEIbHOTO
IIPOEKTUPOBAHUSL.

N3o0paxkaTs B mapaienbHON
IIPOEKIMHU Pa3HbIE TEOMETPUUECKUE
burypsi.

Pemate crepeomerpruueckue 3a1aun
Ha JJOKa3aTeNbCTBO U UCCIEN0BAHNUE,
CBSI3aHHBIE C PACTIOJIOKEHUEM MPSIMBIX
B IIPOCTPAHCTBE.
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[IpoBoUThH MOKa3aTeNIbHbBIE
pacCyKJIeHU MIPU PEILICHUH
F€OMETPUYECKHX 3a/a4, CBI3aHHBIX
CO B3aMMHBIM PACIOJIOKEHUEM
IPSIMBIX B IPOCTPAHCTBE.
CpaBHHBaTh, AHAIU3UPOBATH U
OLICHUBATh YTBEPKJIEHUS C LIEIbIO
BBISIBJICHUS JIOTHYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYkKICHHM.
MopnennpoBaTh peaibHble CUTYalllH,
CBSA3aHHBIE CO B3AMMHBIM
PacCIOJIOKEHUEM MTPSMBIX

B IPOCTPAHCTBE, HA SI3bIKE TEOMETPHH.
HccnenoBath NOCTPOEHHBIE MOJIEIIH
C UCIIOJIb30BAaHUEM I'€OMETPUUECKUX
NOHSTHI U TEOPEM, arrapara ajareopsl,
U(PPOBBIX PECYPCOB.

[Tony4ats nmpeacTaBiieHHUE

0 LIEHTPAJILHOM MPOEKTUPOBAHUU

1 00 uctopuu paboT MO TEOPHUH
NEPCHEKTUBbI

[TapaynenbHOCTH IPAMBIX
U IUIOCKOCTEU
B IIPOCTPAHCTBE

IToHsTHA: MapauIeIbHOCTD IPSAMOU U
IJIOCKOCTH B IIPOCTPAHCTBE.

[Ipu3HaK mapajuieIbHOCTH NPSAMOM U
II0CKOCTH. CBOMCTBA AapalIeIbHOCTH

Knaccuduimposars B3auMHoe
PACIIOJIOAKEHUE TIPSIMOU U TIOCKOCTH
B [IPOCTPAHCTBE, IPUBOS
COOTBETCTBYIOIME IPUMEPBI
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MPSIMOU U TIJIOCKOCTH.
['eomerpuueckue 3amauu

Ha BBIYMCIICHUE U JI0KA3aTEIbCTBO,
CBSI3aHHBIC C NAPAJUIETbHOCTHIO

MPSAMBIX U TIJIOCKOCTEN B TPOCTPAHCTBE.

[locTpoeHue ceuenus, MpOXOAAIIETO
4yepes JaHHYIO MPSAMYIO Ha YEPTEkKE U
MApAJIIETBHOTO APYTOM MPSMO.
Pacuér orHomenu. [lapannensHas
MPOEKIUs, TPUMEHEHUE

JUTSI IOCTPOEHUS CEYeHHI KyOa

U NapaJljIeNIenuIe 1a.

CaoiicTBa napajuieNenuneaa v Mpu3Msl.

[TapannensHbie IOcKOCTH. [Ipu3Haku
[1apaJuIeIbBHOCTH JIBYX IIJIOCKOCTEN.
Teopema 0 mapamienbHOCTH U
€IUHCTBEHHOCTH IIJIOCKOCTH,
MPOXOJIAIIEN YepE3 TOUKY, HE
MIPUHAJIEKAITYIO TAaHHOW IIJIOCKOCTH U
CJICJICTBUS U3 HEE.

CBoiicTBa napajuIeIbHbIX ITIOCKOCTENU:
0 MapAJIIEIBbHOCTH IIPSMBIX
MIEPECEUEHHUSI IPU NEPECEUEHUU ABYX
MapaJlJICIbHBIX INIOCKOCTEN TPETHEN;
00 oTpe3Kax napajuieabHbIX MPSMBIX,
3aKJIIOYEHHBIX MEXKAY NMapaJIIECIbHBIMU

U3 pealbHOM JKU3HU.
DopMyIMpOBaTh ONPEAETICHUE
I1apajuIeJIbHBIX MPAMOU U IIJIOCKOCTH.
Jloka3pIBaTh IIPU3HAK

0 [apaJuUIeIbHOCTH IIPSIMOM U
IUIOCKOCTH; CBOMCTBA MTapaJLIEIbHOCTH
IPSAMOM U TIOCKOCTH.

Pewrars crepeoMeTpruyeckue 3anauun
BBIYMCJIEHUS U 1OKA3aTEIbCTBO,
CBSI3aHHBIE C [1apaJUIEIIBHOCTBIO
IPSAMBIX U IJIOCKOCTEN B TPOCTPAHCTBE.
Pemars npakrtrueckue 3agauu

Ha IOCTPOCHHE CEUEHUI Ha YePTEkKAX
TeTpaspa U NnapajjienenuIea.
Pewars crepeomerpruueckue 3anaun,
CBSI3aHHBIE C IIOCTPOEHUEM CEUYECHUI
IIJIOCKOCTBIO.

[IpoBOAUTE JIOTHYECKHA KOPPEKTHBIE
JIOKa3aTEIIbHbBIE PACCYKICHUS

IIPU PELIEHUH TEOMETPUYECKUX 3a1a4
CBSI3aHHBIX C IIAPAJUIEIBHOCTBIO
IIJIOCKOCTEMN.

CpaBHMBaTh U aHAIU3UPOBATH
peanbHbIE CUTYalluH, CBI3aHHBIC

C MApAJICIBHOCTHIO IPSAMOU U
IIJIOCKOCTH B IIPOCTPAHCTBE;
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IJIOCKOCTAMH, O IICPCCCUCHUU HpHMOﬁ
C ABYMsI IapaJUICIIbBHBIMU IIJIOCKOCTAMU

MOJENNPOBATh PEATIbHBIE CUTYAIINH,
CBSI3aHHBIE C TAPAJUIEITBHOCTHIO
MPSMOU U TNIOCKOCTH B MPOCTPAHCTBE,
Ha SI3bIKE TEOMETPHUU

IleprieHIMKYISAPHOCTD
MPSMBIX U TUIOCKOCTEN
B IIPOCTPAHCTBE

25

[ToBTOpenue: Teopema [Iudaropa

Ha IJIOCKOCTH, TPUTOHOMETPHS
IPSAMOYTOJIBHOTO TPEYTOJIbHUKA.
CpoiicTBa Ky0a 1 MPsAMOYTOJIBHOTO
napajuienenunena. Berancnenue e
OTPE3KOB B KyO€ U MPSIMOYTOJIbHOM
napajuleJIeUIeE.
[leprieHIUKYIISIPHOCTD MIPSIMOU U
mockocTu. [Iprusnax
MEPIIECHINKYJIIPHOCTH MPSAMOU U
IJIOCKOCTU. Teopema o CylecTBOBaHUU
Y €JMHCTBEHHOCTH IIPSIMOMU,
MIPOXOJAILIEH YEPE3 TOUKY
IIPOCTPAHCTBA U NEPIEHAUKYIISIPHON
K I1ockoctu. [lnockoctu n
NEPHEHANKYJIAPHBIE UM IpsMast

B MHOTOI'PAHHHKAX.
[leprieHIUKYISIp ¥ HAKJIIOHHASL.
IToctpoenue nepnesauKyJsipa

13 TOYKH Ha IPSIMYIO.

Teopema o0 TpEX MEPHEHAUKYISIPAX
(npsimas u oOpaTHast).

AKTyanu3upoBath (DaKThl U METOBI
IJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUU.
DopMyJIMPOBATH ONPEACICHUS:
NEPIEHIUKYISIPHBIX TPSIMbIX

B IIPOCTPAHCTBE; ONPEAECITCHUE TPSAMOM,
MEePIEHANKYISIPHOMN K IJIOCKOCTH.
JloKa3pIBaTh: IEMMY

0 MEePIEHANKYISIPHOCTH ABYX
napajuieNIbHBIX MPSMBIX K TPETheH
PSIMOI; TEOPEMBI O CBSI3U MEXKIY
MapajlJICTbHOCTBIO MPSMBIX U UX
MEPIEHAUKYISIPHOCTHIO K TNIOCKOCTH.
Jloka3bIBaTh: TEOPEMY, BBIPAKAIOULYIO
MPU3HAK NEPIEHANKYISIPHOCTH MPSIMOM
Y TIOCKOCTH; TEOPEMY

O CYIIECTBOBAaHUU U €AUHCTBEHHOCTHU
MPAMOU, IPOXOISAIIEH YEPE3 JAHHYIO
TOYKY U NEPICHANKYIISIPHOU K JAHHOU
TUIOCKOCTH.

N3ob6paxkath B3aMHO
NEPHEHIUKYISPHBIE TPSMYIO
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Yron Mex1y CKpEIMBAIOIIUMUCS
npssMbIMU. [lonck nepnenAnKy s pHbIX
MPSIMBIX C IIOMOILBIO
MEPIICHIUKYJISIPHBIX TIJIOCKOCTEN
OpToroHajibHOE IPOEKTHPOBAHHUE.
[TocTpoeHue ceueHuit kyda, IpU3MBbl,
IIPaBUJIBHOU MTUPAMHUJIBI C IIOMOILBIO
OPTOTOHAJIIBHOW MPOEKIHUH.
CumMeTpus B IPOCTPAHCTBE
OTHOCHUTENBHO IIIOCKOCTHU. [ImockocTn
CUMMETPUN B MHOI'OTPAHHUKAX.
[Ipu3HaK nepneHAuKyIIPHOCTH
MPSAMOM U TNIOCKOCTH KaK CJIEICTBUE
cummerpuu. [IpaBuiibHbIE
MHOTOTPaHHUKH

Pacuér paccrossHuil OT TOUKH

110 TIOCKOCTH. CrioCOOBI OMYyCTUTh
MEPIIEHAUKYIISIPbL: CAMMETPHUS, CIABUT
TOYKH I10 TapaJLIEIIbHON MPSMOM.
CnBur 1o HenapaJuieIbHON IPSIMOH,
M3MEHEHUE PACCTOSTHUN

Y TUIOCKOCTb.

DOopMyIMPOBATH CBOMCTBO
NEPIEHINKYJIIAPA IO OTHOLIEHUIO

K IUTOCKOCTH.

[Tony4yath npencTaBieHUE O 3HAYCHUH
NEepHEHIUKYJIIApa JJisl APYTrUux odnacTei
Hayku ((pU3HKa, SHEPreTUKa, Ja3epHble
TEXHOJIOTUH), B PEATbHOMN KU3HU
(TexHUKa, OKpy>Karomiasi 00CTaHOBKA).
Jloka3pIBaTh YTBEPKIACHUSI, CBA3aHHBIC
C IIPOEKLMEN IPSIMOU Ha IIJIOCKOCTb,
HETEPIICHIUKYISIPHYIO K 3TON HPSIMOM.
Jloka3bIBaTh TEOpEMY O TPEX
NEPHEHANKYJIAPaX U TEOPEMY
00paTHYIO TeOpeMe O TPEX
NEepHEHIUKYIIIpaX.

[TomyuaTe ipeacraBiaeHue

00 OPTOrOHAJIbBHOM MPOEKTHPOBAHUHU.
JIoka3pIBaTh TEOPEMY O NMPOEKIIUU
TOYKHU Ha MPSAMYIO.

Pemate crepeomeTpuueckue 3aiayu,
CBSA3aHHBIE C IEPIEHANKYIISIPHOCTHIO
IIPSIMOM U IIJIOCKOCTH.

Pemars npuknaassie 3a1a4u,
CBSA3aHHBIE C HAXOKJIECHUEM
F€OMETPUYECKHUX BEJIUYHH.
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Pemate crepeoMeTpuuecKue 3aaauu,
CBSI3aHHBIC C IPUMEHEHUEM TEOPEMBI
0 TPEX MEPIEHAUKYIISIpax,
HaXOXXJICHUEM PAaCCTOSAHUM,
IIOCTPOCHUEM IIPOCKLIUM.

CpaBHMBaTh U aHAIU3UPOBATH
YTBEPKICHUS C LIEIIbIO BBIABICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PaCCyKICHUM.
AHanu3upoBaTh U MOJIEIUPOBATH

Ha 3bIKE TEOMETPUU PEAJIBHBIE
CUTYyalluy, CBsI3aHHbIC

C NEPIEHANKYJIAPHOCTBIO IIPSMOU U
IIJIOCKOCTH; UCCIIEN0BATH [IOCTPOCHHEIE
MOJIEIIN, B TOM YHUCIIE U

C UCIIOJIb30BAHNEM arrapara ajareopbl

VYTbl 1 pacCTOSHUSA

16

IToBTOpEHME: Yroa MEXAY IPSIMBIMU
HA [UIOCKOCTU, TPUTOHOMETPUS

B IIPOM3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB.

IToBTOpEHUE: YOI MEKITY
CKPELIUBAIOIIUMHUCS PIMBIMU

B POCTPAHCTBE. | eomeTpruueckue
METO/bI BBIYUCIIEHUS YTIJIa MEXKIY
MPSAMBIMU B MHOI'OI'PaHHUKAaX.

AKTyaJIn3upoBaTh (GaKThl U METOJIbI
IJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUU.
DopMyIUPOBATH ONPEICIICHUE
JBYTPAHHOTO yIJia.

JIloka3bIBaTh CBOMCTBO PaBEHCTBA BCEX
JIMHEVHBIX YTJI0B ABYTPAHHOIO YIJIa.
KnaccuduiupoBars 1ByrpaHHbIe yTibl
B 3aBUCUMOCTH OT UX I'PATyCHOUM MEPBHI.
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JIByrpanHsbiil yrosu. CBOMCTBO
JIMHEWHBIX YTJIOB IBYTPAHHOIO yTJIA.
[lepnenaAnKyISIpHBIE MIIOCKOCTH.
CBoiICTBA B3aMMHO MEPIECHINKYISIPHBIX
wiockocten. [Ipusnak
NEPHEHANKYJIIPHOCTH MIOCKOCTEMN;
TE0-pEMa O IPSIMOU NIEPECEUEHHUS IBYX
MJI0CKOCTEN MEePIEHANKYIIPHBIX
TPEThEN IIOCKOCTH.

[IpsAMOYTOJIBHBIN MTapajuIeIeIUIIE];
Ky0; U3MepeHus, CBOMCTBA
MPSMOYTOJIBHOTO TapaJIJIeJIeHIIE1A.
Teopema 0 1raroHaIv IPSIMOYTOJILHOTO
napajuiesienunena u ciaeCTBUE U3 Hee.
CrepeoMeTpUUECKHUE U TTPUKIIATHBIE
3a/layu, CBSI3aHHbIE CO B3aUMHBIM
PacoJIOKEHUEM MPSMBIX U TIIOCKOCTH.
[ToBTOpEHME: CKPEIINBAKOLIUECS
npsiMble, apaJlIeNIbHbIE JIOCKOCTH

B CTaHJAPTHBIX MHOTOTPAHHUKAX.
[Tapa napaniesnbHbIX INIOCKOCTER

Ha CKPEUIUBAIOIIUXCS IPSIMBIX,
PACCTOSIHUE MEXKTY
CKPELIMBAIOIINMHUCS NPSIMBIMU

B IIPOCTBIX CUTYyaIUSX.

OnyckaHue neprneHIuKyIsposB,

@OopMyIMPOBATH ONIPEACIICHNE B3aHMHO
NEPIEHINKYJIIPHBIX IUIOCKOCTEMN.
Jloka3pIBaTh TEOPEMY O MIPU3HAKE
NEPIEHANKYJIIPHOCTH IBYX
IIJIOCKOCTEN.

DopMyIMpPOBATH CIEIACTBHE

(U3 mpU3HAKA) O MEPHEHAUKYISIPHOCTH
IIJIOCKOCTH, KOTOpas MEPHEHAUKYIIIpHA
IPSMOM, IT0 KOTOPOM MEPECEKAIOTCS JBE
IIJIOCKOCTH, 3TH IIJIOCKOCTSIM.
JIoKa3pIBaTh YTBEPKIAEHUS O €TI0
CBOMCTBAX; TEOPEMY U CIIEIACTBUE

13 He€ 0 IMaroHasix MpsMOyIroJIbHOTO
napajulesIeIuIe1a.

Pewmars crepeomeTpuueckue 3agauu,
CBSI3aHHBIE C MEPIICHANKYISIPHOCTD
IPSAMBIX U TUIOCKOCTEH, UCITONb3YS
IUTAaHUMETpHUYECKUEe (GaKThl U METOIBI.
[IpoBOAUTE TOTHYECKN KOPPEKTHBIE
JIOKa3aTeIbHbIE PACCYKICHHUS IIPU
pELIEHNH Te€OMETPUYECKUX 3aady,
CBSI3aHHBIX C IEPIIEHAUKYISPHOCTHIO
IIJIOCKOCTEN.

AHaIM3UPOBATH U MOAETUPOBAThH

Ha S3bIKE TEOMETPUU PEAIbHBIC
CUTYallVH, CBSI3aHHBIE
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BBIYMCJICHUE PACCTOSIHUN OT TOYKH
JIO TOYKH; IPSIMOU; TNIOCKOCTH.
BrruncieHne paccTOSHUN MEXITY
CKPEIIMBAIOIINMHUCS TPSIMBIMU

C TOMOUIBIO IEPIIEHIUKYJIIPHON
IIJIOCKOCTH.

TpéxrpaHHbIi yroJI, HEPAaBEHCTBA
TSl TPEXTPAHHBIX YTJIOB.

Teopema Iudaropa, Teopembl
KOCHHYCOB U CHHYCOB

JUISL TPEXTPAHHOTO YTJIa. DJIEMEHTHI
chepruuecKoi reoMeTpUH:
reoIe3NYECKUE JINHUU Ha 3eMIIe

C MEPIIEHANKYIISIPHOCTBIO MPSMBIX U
IJIOCKOCTEM.

HccnenoBath MOCTPOCHHBIE MOJIEIIH,
B TOM YHCJIE U C UCIIOJIb30BAHUEM
anmnapara aareOpsl.

Pemate npuknagnele 3a1a4u,
CBSI3aHHBIC C HAXO0XKICHUEM
F€OMETPUYECKUX BEIIMUUH

MHOrorpaHHuKH

CucremaTur3anus 3HaHUMN:
MHOrorpaHHuK 1 €ro 3J€MEHTHI.
[Tupamua. Buael nupamu.
[IpaBuibHas upaMuaa.
ITpusma. [Ipsimast u HaKIIOHHAs
npusMsbl. [IpaBunbHas npusma.
[Ipsamon mapaenenunen,

NPSIMOYTOJIbHBIN NapaJijiesienune, KyoO.

Brinmykiibie MHOTOTpaHHUKU. Teopema
Oitnepa. [IpaBuibHbIC U
MOJTYTPaBUIIbHBIE MHOTOI'PAHHUKH

Paborath ¢ yaeOHUKOM: 3a71aBaTh
BOIIPOCHI, J€JaTh 3aMeYaHus,
KOMMEHTapHH.

AHaIM3UPOBATH PEUICHUE 3a4a4uH.
PucoBaTh BBINYKJIbIE MHOTOTPAHHUKHU
C 3aJJaHHBIMH CBOMCTBaMU;
BOCCTaHABIIUBATh OOIIUI BH]T
BBIMTYKJIOI'O MHOTOTPaHHHUKA I10 JIBYM
€ro IPOEKIHSIM.

JI0Ka3bIBaTh CBOMCTBA BBIITYKJIOTO
MHOT'OTPaHHHKA.

PucoBaTh BBITYKJIbIE MHOTOTPAHHUKHU
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C pa3HOM DMJIEPOBOU XapaKTEPUCTUKOM;
UCCIIEI0BATh BO3MOXKHOCTH IOJIy4YEHUS
pe3yJibTaTa npu BapbUPOBAHNUHU JTAHHBIX.
Jloka3pIBaTh CBOMCTBA MPAaBUIIbHBIX
MHOTOTpaHHUKOB. [ImaHupoBaTh
NOCTPOEHUE MPABUIIBHBIX
MHOTOI'PAaHHHUKOB Ha MOBEPXHOCTSIX
JOPYTUX NPABUIIBHBIX MHOTOTPAHHUKOB

BekTopsl B IpocTpaHCTBE

12

[TonsaTHe BeKTOpa Ha IJTIOCKOCTH

U B IPOCTPAHCTRBE.

CyMMa ¥ pa3HOCTb BEKTOPOB, IIPABUIIO
napajuiesienuIe/ia, yMHOKEHHE BEKTOpa
Ha YHUCJI0, Pa3JIOKEHUE BEKTOpa

1o 6a3ucy TpEX BEKTOPOB, HE JICKAIITUX
B OTHOU IIJIOCKOCTH.

CkansipHoe Npou3BeICHHE,
BBIYMCIICHUE yTJIa MEXIy BEKTOpaMHU

B ITPOCTPAHCTBE.

[Ipocreiimve 3aga4u ¢ BEKTOpaMu

AKTyaJIn3upoBaTh GaKkThl U METOJIbI
IJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUU.

OnepupoBath MOHATUSIMU: BEKTOP

Ha IJIOCKOCTH U B IIPOCTPAHCTRBE;
KOMILIaHApHbIE BEeKTOPHI. [IpruBOIUTH
npuMepbl GPU3NIECKUX BEKTOPHBIX
BCJIMYMH.

OcBauBaTh NpaBUJIa BBITTOJTHEHUS
JIEUCTBUU CIIOKEHUS U BEIYUTAHUS
BEKTOPOB, YMHOKEHHUSI BEKTOPA

Ha YUCJIO.

Jloka3pIBaTh MPU3HAK KOMILJIAHAPHOCTHU
TPEX BEKTOPOB.

Jloka3bIBaTh TEOPEMY O Pa3I0KEHUN
JTH000r0 BEKTOpa MO TPEM JTaHHBIM
HEKOMILTAaHAPHBIM BEKTOpaM
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[ToBTOpeHue, 0600IICHNE
U CUCTeMaTHU3alus 3HaHUU

O6o01maroree MOBTOPEHUE MOHATUH
¥ METOJIOB Kypca re€OMETPHH

10 knacca, cucteMaTH3alMs 3HaHUH.
Hcropust pa3BUTHS CTEPEOMETPUN KaK
HAyKHU U €€ pojIb B pPa3BUTHU
COBPEMCHHBIX HH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHUM

Pemate crepeomerpuueckue 3agaumn
Ha JI0Ka3aTeIbCTBO MAaTEMAaTHUYECKUX
OTHOIIICHUM, HAXO0XKJICHUE
reOMEeTPUYECKUX BEJIMUMH (JJIMH,
YTJIOB, TLIOIIAeH, 00BEMOB).
Hcnonp30BaTh npu peuieHun
CTEPEOMETPUUYECKUX 3a/1a4
MJIaHUMETpUYeCcKue (akThl U METOIBI.
[IpoBOAUTE TOTUYECKU KOPPEKTHBIE
JIOKA3aTEIbHbBIC PACCYXKICHUS

IIPY PEUIEHUH CTEPEOMETPUUECKHUX U
IJIAHUMETPUYECKUX 3aa4.
CpaBHMBATh U aHAIU3UPOBATH
peabHbIC CUTYAIlUU U BBISBIISATH
BO3MOXKHOCTb €€ MOJICJIMPOBAHHU Ha
SI3BIKE T€OMETPHUH.

MoaenupoBaTh peaJbHYIH CUTYaIUIO
Ha SI3bIKE TEOMETPUM U UCCIIEI0BATh
MIOCTPOEHHBIE MOJIEJH, B TOM YHCIIE U
C UCIIOJIb30BaHUEM allTapaTa areopsl.
Hcnonbs30BaTh KOMIBIOTEPHBIE
MIPOTrpaMMBbl MPU PEILICHUH 3a/1a4.
[TosmyyaTh peacTaBIeHUE O TEOMETPUA
KaK O pa3BUBAIOLICKCS HAYKE,
VCCIIEYIOIIEN OKPYIKAIOLINN MUP,
CBSI3aHHOU C PEATbHBIMU OOBEKTAMH,
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MIOMOTAIOIIEN PEIIUTh PEATIbHBIE
KU3HEHHBIE CUTYALIMHU O POJIU
CTEPEOMETPUU B PA3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHM.
CpaBHUBATh U aHATU3UPOBATH
YTBEPAKIACHUS C 1IEIbIO BBISIBIICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKICHUI.

Ucnons3oBath udpoBbIe pecypehl

HCCJ’ICI[OB&TB IMOCTPOCHHBIC MOJICJIN.

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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11 KJIACC
Ha3Banue KonunuaectBo OcHOBHBIE BU/IbI ACSITEIIBHOCTH
OcHOBHOE coziepKaHuE
paznena (TeMbl) Kypca 4acoB yqalmuxcst
AHanuTHYeCcKas TeOMETpHUs 15 [ToBTOpEHME: KOOPAUHATHI BEKTOpa AKTyanu3upoBaTh GaKThl © METOIbI

HA IUIOCKOCTH U B POCTPAHCTBE,
CKaJISIpPHOE IIPOU3BEICHUE BEKTOPOB,
BBIYMCJIEHUE yTJIa MEXK]y BEKTOpAMHU
B IIPOCTPAHCTBE. Y paBHEHUE NIPSMOM,
IIPOXOSIIIEN Yepe3 IBE TOUKH.
YpaBHEHHE TIIIOCKOCTH, HOPMaJlb,
YPaBHEHHE IUIOCKOCTU B OTPE3KAX.
BekTopnoe nnpousBenenue. JINHEHHbIE
HEPABEHCTBA, JTUHENHOE
pOrpaMMHPOBAHUE.

AHaIUTUYECKHUE METObI pacyeéTa
yTila MEXKIy IPSIMBIMH U IIOCKOCTSIMU
B MHOTOrpanuunkax. ®opmyna
pPacCTOSHUS OT TOYKH JI0 TUIOCKOCTH
B KOOpJIMHATAX.

Haxoxnenue pacCToIHU OT TOYKHU
710 TIJIOCKOCTH B KyO€ U MPaBUIIbHON
npamMu/ie

TJTAHUMETPHH, PEJIEBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

CBOUTH AEUCTBUS C BEKTOPaMHU

K aHAJIOTUYHBIM JICUCTBUSIM C UX
KOOpPJAUHATAMH.

BcnomMHUTE onipeienieHre CKaasipHOTO
YMHOXEHHS U €70 CBOKCTBA.
Bbrauciisite ¢ HOMOIIBIO CKAISIPHOTO
YMHOXEHUS JJIMHBI BEKTOPOB, YTJIbI
MEXy HUMH, YCTaHABJINBATh
MEPIIEHAUKYIISIPHOCTh BEKTOPOB.
BriBOaUTH ypaBHEHHE MIIOCKOCTH U
dhopMyITy pacCTOSSHUSL OT TOUKH

J10 TNIOCKOCTH.

Pemars 3agaun, coueras
KOOPJAWHATHBIA U BEKTOPHBIA METOBI.
[TpoBOIUTE TOTUYECKH KOPPEKTHBIE
JIOKa3aTeJIbHbIC PACCYKIACHUS

MIPH PEIICHUU T€OMETPUYECKHUX 3a1a4
HAa IPUMEHECHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.
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AHanM3UpoBaTh U MOJICIIUPOBATH
Ha A3bIKE€ TEOMETPUU pEaIbHbIC
CUTyalliu, CBSI3aHHbIC BEKTOPAMU U
KOOpAMHATaAMH.

HccnenoBath MOCTPOCHHBIE MOJIEIIH,
B TOM YHUCJIE U C UCIIOJIb30BAHUEM
amnrmapara ajareophbl.

Hcnons30BaTh KOMIIBIOTEPHBIE
MIPOTPaMMBI.

3HAKOMUTHCS C UICTOPUEH Pa3BUTHUS
MaTeMaTUKU

[ToBTOpEHHE, 00001ICHNE
MU cUCTEeMaTHU3anus 3HAHUHN

15

CedeHunst MHOTOTPaHHUKOB:
CTaHJAapPTHBIE MHOTOTPAaHHUKH, METO/
CJIEI0B, CTAHAAPTHBIE INIOCKOCTH,
NIEPECEUYEHNUS MPSIMBIX U ITIOCKOCTEM.
[TapannenbHble NpsAMBIE U INIOCKOCTH:
IapaJljIeJIbHbIE CEYEHUs], pACUYET
OTHOILIEHUH, YIJIbl MEXIY
CKPEILHUBAOIIAMUCS MPSIMBIMHU.
IleprieHauKyIISIpHBIE IPSAAMBIE U
IIJIOCKOCTH: CTaHIapTHBIE Mapbl
NEPNEHNKYJISIPHBIX IJIOCKOCTEN U
IPSAMBIX, CHAMMETPUH
MHOT'OI'PaHHUKOB, TEOpEMa O TPEX
NEPIEHANKYJIAPAX, BBIYUCICHUS UINH

Ctpouts ceueHusl.

Pemats crepeomeTpuueckue 3amadau
Ha J0Ka3aTEeJIbCTBO MAaTEMaTHUYECKUX
OTHOIIICHUI, HaX0KICHHUEC
r€OMETPUYECKUX BEJIUUUH (IJIHH,
YTJIOB, MJI0MIaAei, 00bEMOB).
Hcnonb30BaTh pu pelieHUN
CTEPEOMETPUYECKHUX 3a]1a4
MJIAHUMETPpUUECKUEe (DaKThl U METO/IBI.
ITpoBOUTH TOTUYECKH KOPPEKTHBIE
JI0Ka3aTEJIbHbBIE PACCYKICHUS

MIPU PEIICHUHN CTEPEOMETPUUECKUX
3aj1a4.

CpaBHMBATh M aHAJTM3UPOBATH
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B MHOT'OTPaHHUKAX.

[ToBTOpEeHuMe: miomaan
MHOT'OYT'OJIbHUKOB, (DOPMYIIBI

JUTSI TTOTIAIEH, COOOpaKEeHUS
MoI00usI.

[Tmomaau ceueHnii MHOTOTPaHHUKOB:
TIJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus
Ha YaCTH, COOOPaKCHUS TTOA00US

peanbHbIE CUTYyallud U BBISBISATH
BO3MOKHOCTh €€ MOJICTMPOBAHUS

Ha SI3bIKE TEOMETPUH.

MonenupoBaTh peabHyI0 CUTYAIIHIO
Ha SI3bIKE T€OMETPHUH U UCCIIEAO0BATh
MMOCTPOCHHBIE MOJIENIU, B TOM YHUCJIE U

C UCIIOJIb30BAHUCM allllapaTa anre6p1>1.

Hcnonb30BaTh KOMIBIOTEPHBIC
MPOTPaMMBI MIPHU PEIICHUH 3a]1a4

O0BEM MHOTOTpaHHUKA

17

O6bEM Tena. O0bEM TPSIMOYTOJIBHOTO
napajenenunena. 3a1aqu

00 y1BOEHUH Ky0a, 0 KBaaparype
Ky0a; 0 TPUCEKLIUU yTJIa.
CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO MapalljieienuIea.
[Ipuknanubie 3aa4u, CBSI3aHHBIC

C BBIUKCIIEHHEM 00bEMA
MPSMOYTOJIBHOTO TIapajuiesienume/a.
O0BEM NpSIMO TPU3MBI.
CrepeoMeTpuuecKHe 3a/1a4u,
CBSI3aHHBIE C BBIUUCIICHUEM 00BEMOB
psAMOM nipu3Mel. [IpuknagHeie
3aJ1a4yu, CBSI3aHHBIE C 00BEMOM
PSMOM IPU3MBI.

CB000OIHO ONIEPUPOBATH MOHATUSIMU:
00BEM Tena, 00bEM MPSAMOYTOIBHOTO
napasuiesienunesa.

DopMyJIMPOBATH OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3bIBaTh TEOpEMYy 00 00BEME
MPSIMOYTOJILHOTO TapasuIeieuIiea,
CJICJICTBUS U3 HEE.

Pa3pe3aTs MHOTOrpaHHUKH,
MepeKJIaJIbIBaTh YaCTH.

Pemiats crepeoMeTpruyeckue 3a1auu,
CBSI3aHHBIC C BHIYMCIICHHEM 00BhEMA
MPSIMOYTOJILHOTO MapaJijieenuIe/ia,
MIPU3MBI.

CpaBHUBaTh ¥ aHAJIM3UPOBATH
YTBEPIKIEHUSI C 1IETbIO BBISBICHUS
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Brruucnenne 005EMOB Ten

C IOMOIIBIO OMPEAETEHHOTO
uHTerpana. O0bEM HaKIIOHHOM
IPU3MBI, TUPAMUJIBIL.

dopmyna 00bEMa THPaAMU/IBI.
OTtHo1eHre 00bEMOB MUPAMHU/T

C OOIINM YTJIOM.
CrepeoMeTpruueckue 3a/1auu,
CBSI3aHHBIE C 00BEMaMU HAKJIOHHOM
MPU3MBI, TUPAMU/IBI.

[IpukiaaHbie 387249 110 TEME
«O0OBEMEI TEII», CBSA3aHHBIC C 00BEMOM
HaKJIOHHOM MPU3MBI, TUPAMUBI.
[Ipumenenue 06bEMOB. Boruucienue
pacCTOSTHUS 10 TUIOCKOCTH

JIOTUYECKHA KOPPEKTHBIX U
HEKOPPEKTHBIX PaCCYKICHHM.
AHaMM3UpOBaTh U MOJICIIUPOBATH

Ha S3bIKE TCOMETPHH PEaTbHBIC
CUTYaIIMH, CB3aHHBIC C 00BEMOM
MPSAMOYTOJILHOTO TapajuIeICITHUIIe 1A,
MIPU3MBI, ITUPAMHJIBI.

HccnenoBath MOCTPOSHHBIE MOJIEIH,
B TOM YHCJIE ¥ C HCTIOJIh30BAHUEM
amrapara ajareophbl.

BBIBOIUTE OCHOBHYIO HHTETPAIHHYIO
dbopmyIy U1l BEIYUCICHUS 00BEMOB
Te.

Jloxa3pIBaTh TEOpEMY 00 00BEME
HAKJIOHHOW TIPU3MBI Ha TIPUMEPE
TPEYTrOJIbHOW NPU3MBI U

JUISL IPOU3BOJIBHOM TIPU3MBL.
Jloxa3pIBaTh TEOpEMY: 00 00BEME
nupamMuIbl, POpMyITUPOBATH CIICACTBHUS
U3 Hee: 00bEM yCeuEHHOM MUPaMU/IBI.
BrI1BOIUTE (hOpMYITy M1 BEIYUCIICHUS
00BEMOB YCECUEHHON TTUPAMUIBI

Tema BpameHus

24

[unmHIpudeckas MOBEPXHOCTD,
oOpazyroiye TUIUHAPUIECKON
MOBEPXHOCTH.

CB00OOHO OTIEpUPOBATH MOHATHSIMHU:
[IUTHHPAYECKAST TOBEPXHOCTD,
nuiuHap. M3yuaTh crnmocoosl

55



®denepanbHas padouas nporpamma | Marematuka. 10-11 kmaccel (yriyOa€HHBIH ypOBEHB)

Hummnap. [psmon KpyroBou
uuauHAp. [nomans noBepXxHOCTH
HWJIAH]IPA.

Konunueckast HOBEpXHOCTb,
oOpa3yrolre KOHHYECKON
noBepxHocTu. Konyc. Ceuenune KkoHyca
MJIOCKOCTHIO, MapaJlIeIbHON
TTIOCKOCTH OCHOBAaHUA. Y CEUYEHHBIN
KoHyc. 300pakeHne KOHyCOB U
YCEUYEHHBIX KOHYCOB.

[Tnomaas 60KOBOM MOBEPXHOCTH U
MOJIHOW IMMOBEPXHOCTU KOHYCA.
CrepeoMeTpuuecKue 3a/1a4u

Ha JO0Ka3aTeIbCTBO U BBIYUCIIEHUE,
MIOCTPOECHUEM CEYEHUM LWJIMHAPA,
KOHYyca.

[Ipuknansbie 3aa4u, CBSI3aHHBIC

C IIUJIUHIPOM.

Cdepa u map.

[Tepeceuenue chepsnl u mapa

¢ ockocThro. Kacanue mapa u
chepsl I0CKOCTHIO0. By u
M300paKeHHE TIapa.

VYpaBuenue chepsl. [Lnomans chepsl u
e€ yacreil.

CummeTtpust cepsl 1 mapa.

MOJTYYEHUS IUIUHAPUIECKON
MOBEPXHOCTH, LIMJIMHPA.
N3006paxaTh HUIHHIP U €T0 CEUCHHUS
IIJIOCKOCTBIO.

CB00OOHO OTIEpUPOBATh MOHATUSIMHU:
KOHHUYECKAsl IOBEPXHOCTh, KOHYC,
yceu€HHbINA KoHyC. M3yuath criocoObl
MOJIYYE€HHsI KOHUYECKOM ITOBEPXHOCTH,
KOHYcCa.

N300paxaTh KOHYC U €ro CeYEeHHUs
MJI0CKOCTBIO, MMPOXOAIICH Yepes oCh,
Y TUIOCKOCTBIO, IEPIEHANKYJIIPHON

K OCH.

BriBouTE (hOpMYIIBI JJ1s1 BEIUUCTICHUS
OOKOBOM M TIOJIHOM MOBEPXHOCTEN TEI
BpauieHus. Pemarts
CTEPEOMETPUUECKHUE 3a/1a4H, CBSI3aHHbIE
C TeJIaMU BpalIEHUs, HAXOXKICHUEM
TI01a OOKOBOM U TTOJIHOM
MOBEPXHOCTH, IOCTPOCHUEM CEUEHUH.
Hcnonb30BaTh Iy pelIeHUH 3a1a4
TJIAHUMETPUUIECKHE (DAKTHI U METOIBI.
CpaBHUBaTh M aHAJIM3UPOBATH
YTBEPKJICHUS C LIETIBIO BBISBICHUS
JIOTUYECKHU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHHUIA.
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CrepeoMeTpuuecKre 3a1auu

Ha JI0Ka3aTeJIbCTBO U BBIYUCIICHHE,
CBsI3aHHBIC CO c(hepol U Imapom,
MTOCTPOCHHUEM UX CCUCHUH
IUIOCKOCTHIO.

[TpukianHbie 3a7a49M, CBSI3aHHBIC
co cepoii U mapom.
IToBTOpEHUE: OKPYKHOCTD

Ha IUIOCKOCTH, BEIUMCIICHUS

B OKPY>KHOCTH, CTaHJIapTHBIC
nogoous.

Paszanunble KOMOMHAIIUM TEIT
BpAICHUS © MHOTOTPAHHUKOB.
3anauu no TeMe «Tena u ToOBEepXHOCTH
BpaICHUS»

AHanM3upoBaTh U MOJICIUPOBATH

Ha S13bIKE TEOMETPUH PEATHHBIC
CUTYaIlNH, CBSI3aHHBIE C KOHYCOM

U IIWIHHAPOM.

HccnenoBath MOCTPOCHHBIE MOJIEIIH,

B TOM YHCJIE ¥ C HUCTIOJIh30BAaHUEM
anmnapara aareopsl

AKTyanu3upoBath (HaKThl U METOIBI
MJIAaHUMETPUH, PEICBAaHTHBIE TEME,
MPOBOJIUTH AHAJIOTHUH.

CB00OIHO OMIEPUPOBATH MOHATUSIMMU:
cthepa u map, HEHTp, paanuyc, TUaAMETP
cdepsl 1 mapa.

HccnenoBath B3aMMHOE PaCIIOOKEHUE
chephl ¥ TIOCKOCTH.

@opMyIMPOBATH ONPEIECIICHNE
KacaTeJIbHOM IIJIOCKOCTH K cdepe.
Jloka3pIBaTh TEOPEMBI O CBOMCTBE H
MPU3HAKE KacaTeIbHOMN MIOCKOCTH.
BriBomuTh (hOopMyTy JIS BEIYUCICHUS
riomaan cepsl uepes paanyc chepsl.
Pemats cTepeoMeTpuieckre 3a1aumu,
CBsI3aHHBIC CO CEPOH U MIAPOM,
HaxO0XKJICHUEM IIIOIIaau chephl U e
qJacTel, MOCTPOCHUEM CeUeHU chepsl
U T1apa.
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AHanM3upoBaTh U MOJICTMPOBATD

Ha SI3bIKE TEOMETPUU peaTbHbIE
CUTYaIlH, CBSI3aHHBIE C IIIAPOM U
cdhepoid.

Pemmats mpocTeie 3a71a41, B KOTOPBIX
burypupyroT KOMOUHAIIUYU Tell
BpAIllEHUsI 1 MHOTOTPaHHUKOB.
Hcnonp30BatTh Ipu pelIeHUH 3aad,
CBSI3aHHBIX €O c(pepoil U mapom,
TUTAHUMETPUUECKHE (DaKThl M1 METOBI.
Pemmats crepeoMerpuueckue 3aaaun,
CBSI3aHHBIE C TEJIAMHU BpallleHus,
ITIOCTPOCHUEM CEYEHUM TEN BPALLICHNUS,
C KOMOMHAIMSMU TeJl BPALLEHUS U
MHOTOTPaHHHUKOB.

[TpoBOAUTH JIOTUYECKU KOPPEKTHBIE
JT0Ka3aTEeNbHBIE PACCYKACHUS

IpU PEeLIEHUH T€OMETPUUYECKUX 3a/1a4,
CBSI3aHHBIX C TIEPIIEHANKYISIPHOCTHIO
IIJIOCKOCTEN.

AHanM3upoBaTh ¥ MOJEIIMPOBATH HA
S3BIKE TEOMETPUH PEATbHBIE CUTYaIINH,
CBSI3aHHBIC C MHOTOTPAaHHUKAMH.
HccnenoBaTh MOCTPOCHHBIE MOJIENH,
B TOM YHCJIC ¥ C UCIIOJIb30BaHUEM
anmapara anreOpbl
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[momaay MoBEpXHOCTH
1 00bEMBI KPYTIIBIX TEN

O6BeM mumuHapa. Teopema

00 00bEME MPSAMOTO HWJIUHJIPA.
[Imomaan OOKOBOM U ITOJTHOM
MOBEPXHOCTH ITUIMHAPA.

Brrunciaenne 00bEMOB Te

C TIOMOIIIBIO OTIPEEIEHHOTO
uHTerpana. OobpEM KoHyca.

[Tmomaam GOKOBOM M ITOJTHOM
MMOBEPXHOCTHU KOHYCA.
CrepeoMeTpuyueCcKHE 3a]1a4H,
CBSI3aHHBIC C BEIYHUCIICHHEM 00BEMOB
AJIUHAPA, KOHYCA.

[Tpuknagasie 3agaun o Teme «OO0bEMBI
Y TUIOIAY ITOBEPXHOCTEM TEIL.
OO6BEM mapa u MapoBOro CEKTOpa.
Teopema 06 00bEMe mapa. [lnomans
cdepnl.

CrepeoMeTpryueckue 3a/1auu,
CBSI3aHHBIC C BEIYHCIICHUEM 00BEMOB
niapa, mapoBOro CErMeHTa, apoOBOTo
CeKTopa.

[IpukiagHbie 38024 110 TEME
«OOBEMEBI TEII», CBA3aHHEIC

¢ 00BEMOM TI1apa U TUIOMIAABI0 ChEepHI.
CooTHONIEHUS MEXKTY TIJIOMIAISIMU
MMOBEPXHOCTEH M 00bEMaMU MTOJOOHBIX

CB0OOOIHO ONEPUPOBATH MOHSATUSMH:
00BEM Tena, TUIONIa/lb MOBEPXHOCTH.
@OopMyIMpPOBAaTH OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3bIBaTh TEOPEMBI: 00 00BEME
UIMHIpa; 00 00BEME KOHYcCa.
BoiBouTE POpPMYIIBI /17151 BEIYUCIICHUS
00BbEMa yCeu€HHOT0 KOHYCa.
HccnenoBaTh NOCTPOCHHBIE MOJIENH,

B TOM YHCJIE ¥ C UCIIOJIb30BAHUEM
amnrmapara ajareOophbl.

3HaTh BO3MOXHOCTHU PEILIEHUs 3a]1a4
Ha IOCTPOEHHE LIUPKYJIEM U JTUHENUKOM,
0 KJIACCUYECKUX HEPA3PEUTUMBIX
3aja4ax.

CB00OIHO OMIEPUPOBATH MOHSATUSIMMU:
IaPOBOM CETMEHT, IIAPOBOM CIIOM,
IIApOBOW CEKTOP, OCHOBAHUE U BHICOTA
CerMEHTa, OCHOBAHHE U BHICOTA
IIApOBOTO CJIOA.

BreiBoauTh (hOpMyIIBI 17151 HAXOKICHUS
00BEMOB 1IAPOBOTO CETMEHTA,
IIAPOBOTO CEKTOPA, TUIOMIaAU ChepBHI.
Jloka3eIBaTh TeOpeMy 00 00BEME 11apa.
Pemats cTepeomeTpruyeckue 3aaud,
CBsI3aHHBIEC C 00BEMOM II1apa, IMAPOBOTO
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TeJl.
[Tono6HBIC TENIa B MPOCTPAHCTBE.
N3menenune o6bEMa ipu o100 u.
CrepeoMeTpUueCcKHE 3a/1a4H,
CBSI3aHHBIE C BBIUUCIIEHHEM 00BEMOB
TEJI U TUIOIIAJIC TOBEPXHOCTEMN

CErMEHTa, IapOBOI0 CEKTOPA,
TJIOMIABIO CHEPHI.

CpaBHUBATh U aHATU3UPOBATH
YTBEPKJACHUSI C 1IE€JIbIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
AHanu3upoBaTh U MOAEIUPOBATH

HAa SI3bIKE TEOMETPUU pEAJIbHbIE
CUTYaIllH, CBSI3aHHbBIE C O0BEMOM
miapa, mapoBOro CETMEHTA, IapOBOTO
CErMEHTa, IJIOMA b0 Cephl.
CB00OOIHO OMIEpUPOBATH TOHITHEM:
moJ00HbIE TeJIa B MPOCTPAHCTRE.
Brruucnars 00bEMBI TE C MOMOIIBIO
ONPEAEIEHHOI0 UHTErpala.

Pemate crepeomeTrpruyueckue 3a1auu,
CBSI3aHHBIE C COOTHOLICHUSIMU MEXKY
IJIOIAJSIMU ITIOBEPXHOCTEN U
00béMamMu TTOAOOHBIX TEI.
ITpoBOAUTE JIOTUYECKU KOPPEKTHBIE
JIOKa3aTeIbHbBIC PACCYKIACHUS

IIPY PELIEHUU T€OMETPUYECKUX 3aaY,
CBSI3aHHBIX C BBIYUCIICHUEM 00BEMOB
TEJ C MOMOIIBIO OMPENECIEHHOTO
MHTETrpalia, HAXOXKJICHUEM
COOTHOIIEHHUS ME¥K]1y TUIOLIAISIMA
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MTOBEPXHOCTEH M 00BEMaMHU MOJOOHBIX
TE.

AHaM3UpOBaTh U MOJICTUPOBATH

Ha SI3bIKE TEOMETPUH peaIbHbIC
CUTyalliH, CBSI3aHHBIC C 00BEMAMH U
MOBEPXHOCTSIMHU TEJl,

Ha 10Ka3aTeJILCTBO M HA HAXOXKJICHHUE
r€OMETPUUECKUX BEJIUUYMH

JBr>xkeHuUst

JIBM>KEHUS TPOCTPAHCTBA.
Otobpaxenusi. JIBuxeHUs U
paBeHcTBO puryp. OO1IMe CBOMCTBA
JIBUKCHUW. BUIbI IBUKCHUM:
napajuiesIbHbId IEPEHOC, IIEHTpaIbHas
CUMMETpHUS, 3epKaJIbHAsi CHMMETPHUS,
IIOBOPOT BOKPYT IPSIMOM.
[Ipeo6pazoBanus mogoous. [Ipsmas u
cthepa Ditnepa.

I'eomerpuueckue 3agaumn

Ha IPUMEHEHUE JIBYXKCHUS

ITpumeHsITh NpaBUiia BBITTOJHEHUS
JICUCTBUM CJIOKCHHSA U BRIYMTAHUS
BEKTOPOB, YMHOXXECHUS BEKTOpA

Ha YUCJIO IIPU PEIICHUHN 3a]1a4.
Haxonutbs KoopAMHATHI BEKTOPA

B JJaHHOM 0a3uce U CTPOUTH BEKTOP
10 €ro KOOPANHATAM.

BcnomHNTE onipeiesieHue CKajasspHOTO
YMHOXEHHS U €70 CBOKCTBA.
Bbrauciisite ¢ HOMOIIBIO CKAISIPHOTO
YMHOXEHHUSI JIMHBI BEKTOPOB, YTJIbI
MEXy HUMH, YCTaHABJIMBATh
MEPIIEHAUKYJISIPHOCTh BEKTOPOB.
AHaIM3UpOBaTh U MOJICITUPOBATH

HA SI3bIKE€ T€OMETPUM PEATTBHBIC
CUTyalliU, CBSI3aHHBIC ¢ (PU3UUESCKUMU
BEKTOPHBIMH BEJIMYMHAMM.

61



®denepanbHas padouas nporpamma | Marematuka. 10-11 kmaccel (yriyOa€HHBIH ypOBEHB)

Hcnonb3oBaTh IpH pelieHUH 3a1ad,
CBSI3aHHBIX C BEKTOpaMU

B IPOCTPAHCTBE, MIIAHUMETPHUUECKHE
(baKTbl U METOJIBI.

CB00OOIHO OnepupoBaTh MOHIATHIMMU:
oTOOpax€HHe MPOCTPaHCTBA Ha ceoH,
JBMKEHHE MTPOCTPAHCTBA,
LEHTpaJbHasi, OCeBasi U 3epKaJibHas
CUMMETPHH, TapaJuIeIbHbINA IEPEHOC;
PaBEHCTBO U Noj100ue Guryp.
Jloka3bpIBaTh yTBEPKIAEHUS O TOM, YTO
[EHTpaJbHasl, OCeBas M 3epKaJIbHAs
CUMMETPHH, aPAJLIEIBHBIN ITEPEHOC
SBIISIIOTCS IBH)KEHUSMU. BBINOTHATH
npeodpa3zoBaHusl MOI00US.
OmnepupoBaTh MOHATUSAMU: TIPSMAs U
cthepa Ditnepa.

Pemmats reomeTpruyeckue 3a1aum

C HUCIOJIb30BAHUEM JBM)KCHUU.
Hcnonp30BatTh Mpu pelieHny 3a1a4
JIBUKEHMSI POCTPAHCTBA U UX
CBONCTBA

[ToBTOpEeHme, 06001ICHNE
U CUCTEMaTHU3anus 3HAHUI

17

Oo6o0maroiee MOBTOPEHUE MOHATUN U
METOJIOB Kypca reOMETPHUH
10-11 xiaccoB, cucTemMaTu3amnus

Pemats crepeomerpruueckue 3anadu
Ha J10Ka3aTeabCTBO MAaTEMAaTUUYCCKUX
OTHOIIICHU, HAXO0XKJICHUEC
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3HAHUM.

HcTopust pa3BuTHs CTEPEOMETPUN KaK
HayKH U €€ poJib B pa3BUTUHU
COBPEMEHHBIX HHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

r€OMETPUYECKUX BEJIMYUH (JIJIUH,
YTJIOB, TJIOIIA/IeH, 00BEMOB).
Hcnonp30BaTh pH peLLIEHUN
CTEPEOMETPUYECKHX 3a7a4
MJIaHUMETPUUECKHE (PaKThI

Y METOJIBI.

[IpoBOIUTH JIOTHUECKH KOPPEKTHBIE
JIOKa3aTeJIbHBIE PACCYKICHUS

P PEILIEHUH CTEPEOMETPUUECKUX

U TUTAHUMETPHUUYECKUX 3a/1ay.
CpaBHHBaTh M aHAJIM3UPOBATH
peanbHbIE CUTYallut U BBISBIISITh
BO3MOKHOCTB €€ MOACIUPOBAHUA

Ha SI3bIKE TEOMETPUHU.
MonenupoBaTth peagbHyI0 CUTYaLHIO
Ha S3bIKE T€OMETPHUH U UCCIEA0BATh
MOCTPOEHHBIE MOJIEH, B TOM YHCIIE
Y C UCNOJB30BAHKMEM aIlllapara
anreOphl.

Hcnonb30BaTh KOMITBIOTEPHbIE
MPOrpaMMBbI MIPU PELICHUU 3a/1a4.
[Tomy4aTs mpeACTaBICHUE O TEOMETPUN
KaK O pa3BUBAIOLLIEHCS HAYKeE,
HCCIIENYIOUIEH OKPYKAIOIIUN MHUP,
CBSI3aHHOM C peajJbHBIMU 00ObEKTaMHU,
IIOMOTAIOIIEN PEIIUTD PEATbHBIE
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YKU3HEHHBIE CUTyalluu O POJIU
CTEPEOMETPUH B PA3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHN

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI' PAMME

102
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OEJEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA»

MNOACHUTEJIBHAS 3AIITMCKA

VY4eOHbIil Kypc «BeposATHOCTH M CTAaTHCTHKa» YIIIyOJIEHHOTO YPOBHS SIBIISIETCS
IPOAOKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca yriIyOJéHHOro YpOBHS Ha
YpOBHE CpemHero oO0mero oOpa3oBaHus. Y4eOHBIM Kypc TMpeaHa3HAueH ISt
(GopMupoBaHUs y 00yYaIOIIKXCS CTATUCTUYECKON KYJIbTYpbl U TOHUMAHHUS POJIU TEOPUU
BEPOATHOCTEH KaK MaTeMaTUYECKOT0 MHCTPYMEHTA JIJIsl U3yUEHUS CITy4alHbIX COOBITHIA,
BEIMYMH M mnOpoueccoB. Ilpu wu3ydeHHMH Kypca 0OOramaroTCs IPEACTABICHHUS
00y4aromuxcst 0 METO/IaX UCCIIEI0OBAaHUS U3MEHUMBOIO MHUpPA, Pa3BUBAETCS ITOHUMaHUE
3HAYMMOCTU U OOIIHOCTH MaTeMaTHYECKUX METOJIOB MO3HAHUS KaK HEOThEMIIEMOM
4aCTH COBPEMEHHOI'O €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHSL.

Copeprxanre yueOHOTO Kypca HalpaBJIEHO Ha 3aKpEIUICHUE 3HAHUM, MOJyYEHHBIX
IpU M3YYEHHH Kypca Ha YPOBHE OCHOBHOIO OOIIero oOpa3oBaHMs, U HAa pPa3BUTHUE
IIPEICTABICHUNA O CIy4YalHBIX BEJIMYMHAX M B3aUMOCBSA3SX MEXKJY HUMHU Ha BA)KHBIX
IpUMEPAX, CHOKETBl KOTOPBIX MOYEPIHYTHl U3 OKpyXkarouero mupa. B pesynbpraTe
y oOyuaroummuxcss JO0DKHO  cOpMHUpOBaThCsl — NPEACTaBI€HHE O  Haubojee
yIOTPEOUTENbHBIX U OOUIMX MAaTEMaTHYECKUX MOJEISAX, UCIOJIb3YEMbIX I OMHCAHUS
aHTPOMOMETPUUECKUX U AeMOrpauyeCKUX BETUUHH, IOIPEITHOCTEN B pa3IMuHbIe pOjaa
U3MEPEHUSX, JUIMTEIBHOCTH  O€30TKa3HOM  paboThl  TEXHUYECKUX  YCTPOMCTB,
XapaKTEPUCTHK MACCOBBIX SIBJIEHUM U MPOLECCOB B OOIIECTBE. Y UeOHBIN KypC SBIISIETCS
0a3oi U1  OCBOEHHUS BEPOSITHOCTHO-CTATUCTMYECKUX METOJ0B, HEOOXOAMMBIX
CIIELMAJIMCTaM HE TOJbKO WHXEHEPHBIX CHEIUAIBHOCTEH, HO TAaKXE COLMAJIBHBIX MU
NICUXOJIOTUYECKHX, MOCKOJIbKY COBPEMEHHBIE OOILECTBEHHbIE HAYKH B 3HAYUTEIBHOU
Mepe UCHOJB3YIOT anmapaT aHajau3a OosblIuX JaHHbIX. [{eHTpanabHyt0 4acTh yueOHOro
Kypca 3aHMMaeT OOCYXXJICHUE 3aKOoHa OoJIbIIMX Yuceld — (yHIAMEHTAJIBHOIO 3aKOHA
IPUPOBI, UMEIOIIETO MAaTEMATHYECKYIO (POpMaTU3ALIHIO.

B cooTBeTrcTBUM ¢ YyKa3aHHbIMU LEISIMH B CTPYKType YyueOHOTO Kypca
«BepoATHOCTh W CTaTUCTUKa» Ha YriIyOJI€HHOM YPOBHE BBIIEIEHBI OCHOBHBIE
conepxatenbHble JIMHUM: «CaydyaliHble cOOBITUA W BeposiTHOCTHY» M «(CiydailiHble
BEJIMYMHBI U 3aKOH OOJIBIINX YHCET.

[ToMuUMO OCHOBHBIX JMHUH B Y4EOHBIM KypC BKIIFOUEHBI 3JIEMEHTHI TEOPUU IpadoB
U TEOpUU MHOXECTB, HEOOXOIUMBIE JJIsl TIOJTHOLIEHHOTO OCBOCHUS MaTepuaja JaHHOTO
y4eOHOT0 Kypca U CMEKHBIX MaTEeMAaTUYECKUX y4€OHBIX KypPCOB.

Copeprxanue nuHun «CiydailHble COOBITHS U BEPOSATHOCTHY CIYKUT OCHOBOM ISt
dbopMHpoBaHUs MPEACTABICHUN O paclpelesieHUH BEPOSTHOCTEH MEXy 3HAYEHUSIMU
CIyYalHBIX BEJIMYMH. BaXHyr YacTp B 3TOM COAEPKATEIbHOW JIMHUW 3aHUMAECT
U3y4YE€HUE TE€OMETPUYECKOT0 U OMHOMHUAIBHOTO pPACIpeNeNeHU U 3HAaKOMCTBO C HX
HEIMPEPHIBHBIMU aHAJIOTaMU — IMOKA3aTENbHBIM U HOPMAJIbHBIM PacIpeie/ICHUSIMH.
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TeMbl, cBA3aHHBIE C  HENPEPHIBHBIMU  CIy4ailHBIMM  BEJIMYMHAMU U
pacrpeeeHUsAMY, aKIEHTUPYIOT BHUMaHUE OO0YYarolMXCsl Ha ONUCAHUU M U3YyYeHHUH
CllyyaliHBIX SIBJICHHH C TIOMOUIbIO HEMpepbIBHBIX (YHKUUNA. OCHOBHOE BHUMAaHHE
yaenseTcs I0Ka3aTeIbHOMY U HOPMaJIbHOMY PacIpeieIeHUM.

B yueOHOM Kypce mpeaycMaTpUBaeTCsi 03HAKOMUTEIbHOE U3YUEHUE CBSI3U MEXIY
CllyyaliHBIMU BEJIMYMHAMU M OIMCaHHE ATOM CBS3UM C IOMOILBIO KO3(duuueHTa
KOPPEJISILIMY U €r0 BEBIOOPOYHOT0 aHaJI0ra. DTH JIEMEHTHI CO/IEPKaHU pa3BUBAIOT TEMY
«JlnarpaMMbl paccerBaHUs», U3yYEHHYIO Ha YPOBHE OCHOBHOT'O 00Iero o0pa3oBaHus,
¥ BO MHOT'OM OIIUPAIOTCS Ha CBEACHUS U3 KYpPCOB aJIr€Opbl U TEOMETPHUH.

Emé oaun sneMeHT copep)kaHusi, KOTOPBIA IpeiiaraeTcss Ha 03HaAaKOMUTEIbHOM
YPOBHE — IIOCII€OBATEIBbHOCTh CIIyYailHbIX HE3aBUCHMBIX COOBITHH, HAacTyIarOIIUX
B eIuHUIy BpeMeHH. O3HaKOMJIEHHE C pacHpeiesieHMEeM BEpOSTHOCTEW KOJIMYecTBa
TaKUX COOBITHI HOCUT Pa3BUBAIOIIMI XapaKTep U SBISETCA aKTyaJbHbIM JJIs OyTylIuX
aOUTYpHEHTOB,  IOCTYNAOIIMX  HAa  y4yeOHbIE  CHELMAIbHOCTH,  CBSA3aHHBIC
C 00IIECTBEHHBIMU HayKaMH, IICUX0JIOTHEN U YIIPaBICHUEM.

Ha wn3ydenue yudeOHOro kypca «BeposSTHOCTb M CTAaTHCTHUKa» Ha YIIyOJIEHHOM
ypoBHe oTBojuTCs 68 yacoB: B 10 knacce — 34 yaca (1 gac B Henemo), B 11 kmacce —34
yaca (1 gac B HeZleN0).

COJEPXXAHUE OBYUYEHUA
10 KJIACC

I'pad, cBsa3ubiil rpad, mytu B rpade: mukibl U 1enu. CrteneHb (BaJIGHTHOCTD)
BepiuHbL. ['padsl Ha iockocTu. JlepeBbs.

CrnyualiHble SKCIEPUMEHTHI (OMBITHI) M CIIy4dailHble COOBITHS. JeMEHTapHbIE
coObITHs  (MCXOJbI). BeposTHOCTH ciaydailHOro coObITHS. biIM30CcTh YacTOThl H
BEpPOSITHOCTU COObITUH. Ciy4yallHbIE OMBITBI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMU.

Omnepauuy Haja COOBITUSIMU: TIEpecedeHHe, OObEIMHEHHE, IMPOTHUBOMIOJIOKHBIC
coObITus. Jnarpammer Ditepa. @opMyiia CIOKEHHS] BEPOSITHOCTEH.

VYcioBHass BEpPOSATHOCTb. YMHOXKEHUE BEPOSTHOCTEU. JlepeBO  cCiaydamHOro
skcriepumenTa. @opmyna nonHoM BeposTHocTh. Dopmyna baiteca. HezaBucumele
COOBITHSI.

bunapHbIil ciayyaliHbIl ONBIT (MCHBITAaHUE), ycleX M Heynada. HezaBucumele
ucnbiTanust. CepHsi HE3aBUCUMBIX HUCIIBITAHWWA J0 NEPBOro ycmexa. llepectaHoBKu u
¢dakropuan. Yucno coueranuii. Tpeyronbuuk [lackans. ®opmysna 6unoma HeiotoHa.

Cepust He3aBUCUMBIX HcnbiTaHUE bepHymnu. CiydaiiHblii BIOOp W3 KOHEYHOU
COBOKYITHOCTH.

Cnyuaiinas BenmuuuHa. Pacnipenenenue BepositHocTel. [lnarpamMmma pacrpeeneHusl.
Onepaunn Haja CilydyallHBIMU BEMMYMHAMU. buHapHas ciydaitHas BenuuuHa. [Ipumepsr
pacrnpeziesieHui, B TOM YKCJIe FTeOMETPUUECKOe U OMHOMHAIBLHOE.
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11 KIIACC

CoBmecTHOE pacnpe/iesiCHUE IBYX CIy4alHbIX BenuuuH. HezaBucumbie ciaydaitHbie
BEJINYMHBI.

MateMatuyeckoe OXHIaHUE CIy4aliHOW BenuuuHbIl (pacnpeznenenus). [Ipumepsr
NPUMEHEHUS MaTEMaTUYECKOTO OXKUIaHUsS (CTpaxoBaHHe, joTepes). Maremaruueckoe
OXKHMJIaHWe OWHApHOW CIIy4yalHOW BEIMYMHBI. MaTeMaTH4ecKoe OXXHIAaHHE CYMMBI
CIIy4allHBIX BEJIMYMH. MaTemMaTH4eckoe 0KuAaHue T€OMETPUUECKOr0 U OMHOMHUAIBHOTO
pacnpeneneHun.

Jucniepcusi ¥ CTaHIApTHOE OTKJIOHEHUE CIIy4allHOW BEJIMYMHBI (pachpenesieHus).
Hucniepcust  OMHApHOM  ciaydaiiHOM  BeNWYMHBL.  MaremMaTH4ecKoe  OXKUJIaHUE
IIPOU3BEACHUS U JUCIIEPCHSI CYMMBbI HE3aBUCUMBIX CIIyYaWHBIX BEeIW4uH. Jlucnepcus u
CTaHJapTHOE OTKJIIOHEHHWE OMHOMHUAJIBLHOTO pacipejaenienus. Jlucnepcust U CTaHAapTHOE
OTKJIOHEHHE TEOMETPUYECKOTO PACTIPEIEIICHHUS.

HepaBenctBo YeOnimuéBa. Teopema YeOsniméBa. Teopema bepHymim. 3akoH
Oonpiux yucen. BeiOopouyHblii MeTo1 HccaenoBaHui. BeIOOpOUHBIE XapaKTEPUCTHKY.
OueHuBaHnE BEPOSITHOCTU COOBITHS IO BHIOOPOYHBIM JTaHHBIM. [IpoBepka mpocTeimmx
TUIIOTE3 C IOMOILIBIO U3YYEHHBIX PACIIPEICICHUN.

HenpeppiBHble  ciydaiinble BenuuuHbL.  [Ipumeppl. DyHKOHS  IUIOTHOCTH
BEPOSITHOCTU paclpenesicHud. PaBHOMEpHOE pacnpeneseHne U €ro CBOMCTBA. 3aJayH,
IPUBOIAILIME K TIOKA3aTEIbHOMY PACIPENEICHUIO0. 3a/1a4H, IPUBOASIINE K HOPMAJIBHOMY
pacnpenenennio. OyHKIUSA IIIOTHOCTH BEPOATHOCTH ITOKA3aTEIBHOIO PACIpPEEICHUs,
(YHKIUS [IOTHOCTU BEPOSITHOCTH HOPMAJILHOTO pacripeaeneHus. @yHKIMs IUIOTHOCTU
Y CBOMCTBA HOPMAJIBHOT'O PACIIPEACIICHMUS.

[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCHUMBIX COOBITUH. 3ajauu, MPUBOISALINE
K pacnpenenenuro Ilyaccona.

KoBapuanusa nByx ciydailHeix BeqnuuH. KoadduumeHT JuHEHHON KOppesuuu.
CoBMmecTHBIE HAOJIOJICHHUS JIBYX BeIWYMH. BBIOOpOUHBI KOAD(HUIIMEHT KOPPEISIIHH.
Pasznuumne mexnay JNMHEWHOW CBS3bI0 M NPUYHMHHO-CIIEICTBEHHOM CBA3BIO. JIMHelHas
perpeccus, METOJl HAMMEHBIIUX KBaJAPATOB.

HPEIMETHBIE PE3YJIBTATDI

K koniry 10 kiaacca o0yyaromuics HayquTCs:

CBOOOJTHO OIEPUPOBATHh MOHATHSIMU: Tpad, mIockuii rpad, CBA3HBIA rpad, MyTh
B rpade, 1ienb, UK, 1EPEBO, CTENEHb BEPIIMHBIL, AEPEBO CIYYaHOTO SKCIIEPUMEHTA;

CBOOOJIHO OMEpPUPOBATH MOHATUSMU: CIIYHAHBIA SKCIEPUMEHT (OIIBIT), CIIy4aitHOE
COOBITHE, DJIEMEHTAPHOE CIIy4ailHO€ COOBITHE (DJIEMEHTApPHBIM KCXOM) CIy4aifHOTO
OTbITa, HAXOIUTh BEPOATHOCTH COOBITUH B ONBITAX C PaBHOBO3MOXKHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU;

HaxoJAUTh U (OPMYJIHUPOBATH COOBITHS: TMEpeceYeHue, OOBEAUHEHUE JTaHHBIX
coObITHH, COOBITHE, TPOTHUBOIOJIOAKHOE JAHHOMY, UCIIOJIb30BaTh JUarpaMMbl Diliepa,
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KOOPJIMHATHYIO TPSMYIO JJis PElIeHUs] 3aJad, TO0Jb30BaThCcsi (OPMYJION CIOKEHUS
BEPOSTHOCTEH ISl BEPOSTHOCTEH JIBYX M TPEX CIYHYANMHBIX COOBITHIA;

ONEPUPOBATH IOHATHUAMU: YCIIOBHAs BEPOATHOCTb, YMHOXEHUE BEPOSITHOCTEM,
HE3aBHCHUMBbIE COOBITHS, JIEPEBO CIYYalHOTO AIKCIEPUMEHTA, HAXOAUTh BEPOATHOCTU
COOBITUH C MOMOIIBIO MPaBHJIa YMHOXKEHUS, JiepeBa CIy4alHOTO OIbITa, UCIOIb30BaATh
dopMyny monHOM BeposiTHOCTH, (hopmyny baiteca mpu pemieHun 3amay, onpeaensiTh
HE3aBHCHUMOCTH COOBITHI 10 (pOpMYyIIe U MO OpraHu3ally CIIy9aiiHOTO 3KCIIEPUMEHTA;

IPUMEHSATh U3YUEHHbIE KOMOMHATOPHBIE (POPMYIIBI I IEPEUUCIECHUS HIIEMEHTOB
MHOKECTB, AJIEMEHTAPHBIX COOBITHI CIIy4ailHOTO OMNbITa, PEIICHHs 3aJad IO TEOpPUHU
BEPOSTHOCTEW;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: OMHAPHBIA CIy4YalWHBIN ONBIT (MCHBITAHUE),
yCIexX ¥ HeyAa4a, HE3aBUCHUMBbIE UCTIBITAHMS, CEPUS UCIIBITAHUM, HAXOAUTH BEPOSTHOCTH
COOBITHI: B CEpUU HCIBITAHUN JO MEPBOro ycliexa, B CEpuu UcHblTaHui beprymm,
B OIIBITE, CBA3aHHOM CO CIIy4ailiHbIM BBIOOPOM M3 KOHEYHOW COBOKYITHOCTH;

CBOOOJHO OIEPUPOBATH MOHATHSIMH: CiIy4ailHas BeJIMYMHA, pacClpeAesICHUe
BEpPOSITHOCTEH, JuarpaMma pachpeinefieHus, OWHapHas clydaiiHas  BeJIWYHHA,
r€OMETPUYECKOE, ONHOMUAIILHOE PACIIPEACIICHHUE.

K koniy 11 kiaacca oOyyaromuics HayquTCst:

ONEPHUPOBATH MOHATHIMU: COBMECTHOE PACHPENCIICHHE ABYX CIYyYalHBIX BEJIHYHH,
UCIIOJI30BaTh TAOJIMIly COBMECTHOI'O PaCHpe/esieHUs JIBYX CIy4YalWHBIX BEJIUYUH JUIS
BBIJICIICHUSI PACHPEACICHHUS KaXJIOW BEIWYMHBI, OINPEACICHUS HE3aBUCUMOCTH
CIIy4allHbIX BEJINYMH;

CBOOO/IHO OMEPUPOBATH MOHATHEM MATEMAaTHUYECKOTO OXXHUJAHUS CIIydailHOM
BEJIMUMHBI (pacripejieieHus), MPUMEHSITh CBOMCTBA MAaTEMAaTHYECKOTO OXKHIAHUS TMPHU
peleHnun  3ajJad, BBIYUCIATH MATeMAaTHMYECKOe OXKUJaHue OWHOMHUAJIBHOTO U
FEOMETPUYECKOTO PaCIIpeICTICHUN;

CBOOOJTHO OIEpPUPOBATh TOHATUSMU: JUCIEPCUS, CTAHIAPTHOE OTKIOHEHUE
CJIy4allHOW BEJWYMHBI, IPUMEHATh CBOMCTBA JUCIIEPCUM CIYy4YalHOW BEJIUYUHBI
(pactpeneneHusi) TPU PEIICHUM 3a/]a4, BBIYUCIATh JUCHEPCUI0 U CTaHAAPTHOE
OTKJIOHEHHE TEOMETPUUYECKOTO U OMHOMHAJILHOTO pacipe/leTICHUH;

BBIYUCIISITh BBIOOPOYHBIC XAPAKTEPUCTUKHU [0 JAHHOW BBIOOPKE U OIEHUBATh
XapaKTEPUCTHUKH  TEHEPaJbHOM  COBOKYITHOCTH  JIAHHBIX IO  BBIOOPOUYHBIM
xapaktepuctiukaM. OIeHUBaTh BEPOSITHOCTU COOBITUM U TIPOBEPATH MPOCTEUIITHE
CTaTUCTUYECKUE TUMOTESbI, MTOJB3YSICh N3YUYEHHBIMU PACTIPEACICHUSIMMU.
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10 knacc
Ha3zBanue KosmmuectBo OcCHOBHBIE BU/JIBI JEATEIBHOCTH
pazjiena (TeMbl) 4acoB OcrosHoe conepxanne 00yJaroIIMXCs
DneMeHThI Teopun rpados 3 ['pad, cBsa3HbII Tpad, npeacTaBIecHUE [IpeacTaBnsiTh OOBEKTHI U CBS3H
3aJlayy C MOMOIIbIO Tpada. MEXy HUMHU C TTIOMOIIBI0 rpada,
Crenenb (BaJ€HTHOCTD) BEPIIUHBI. HaXOJIUTh ITyTHU MEXKy BEPIIMHAMU
[IyTs B rpade. Llenu n nukIb. rpada.
['padri Ha nockocTu. JlepeBo Boeizensats B rpade 11eTH U IUKJIBI.
CIIy4alHOTO 3KCIIEpPUMEHTA CtpouTs 1epeBO IO OIMCAHUIO
CJIy4ailHOTO OIbITA, ONUCHIBATH
Clly4ailHble COOBITHSI B TEPMUHAX
JiepeBa.
Pemate 33124 ¢ MOMOIIIBIO
rpados
City4aiiHbIE OIIBITHI, 3 CryyaiiHble 3KCTIEPUMEHTHI (OIBITHI) BoiiensaTs 1 ONuChIBaTh

Clly4aiiHble COOBITUS U
BEPOSITHOCTH COOBITUM

U CITy9aliHbIe COOBITHS. DIIeMEHTapHBIC
coObITHS (McXoAbl). BeposiTHOCTD
CIIy9aifHOTO COOBITHS. BeposTHoCcTH
COOBITHI B OMBITAX

C PAaBHOBO3MOXHBIMH AJIEMEHTAPHBIMU
COOBITUSIMU

cily4aiiHble COOBITHS B CITy4YaiilHOM
OTIBITE.

DopMyIUPOBaAThH YCIOBHUS TPOBEACHUS
CJIy4allHOT'O OIBITA.

HaxoauTps BepOSITHOCTH COOBITHIA

B OIBITaX C PABHOBO3MOKHBIMHU
3JIEMEHTAPHBIMHU UCXOAaMHU
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Onepanun

HaJl MHO>KECTBAMHU

1 COOBITHSIMU.
CroxeHue 1 yMHOKEHUE
BEPOSTHOCTEM.

VY cnoBHas BEpPOSATHOCTb.
HezaBucumeble coObITUS

[lepeceuenue, 00beIMHEHNE MHOYKECTB
U COOBITHI, MPOTHUBOIOJIOKHBIC
coObITHsi. DopMyIia CI0KEHUS
BEPOSATHOCTEN Y CIIOBHASI BEPOSITHOCTD.
YMHOkKEHHE BEPOSTHOCTEM.

dopMmya yCIIOBHOM BEPOSITHOCTH.
PopmyJia IOJHOW BEPOATHOCTH.
®opmyia barieca. HezaBucumbie
COOBITHS

Hcnonp30BaTh nuarpaMMbl Diiiepa

1 BepOAIbHOE OTIMCAHUE COOBITHIA
TP BBIMTOJIHEHUU ONIEpaluid

HaJ[ COOBITHSIMU.

OueHnBaTh U3MEHEHUE BEPOSTHOCTEN
COOBITHH 1O Mepe HACTYILJICHUS
JPYTUX COOBITUH B CITy4aiiHOM OIIBITE.
Pewiats 3a7a4um, B TOM yucie

C UCITOJIb30BAaHUEM JIEPEBA CIIYYaitHOTO
ombITa, POPMYIT CIOKEHUS

Y YMHOKEHUS BEPOSTHOCTEN

DeMeHTHI KOM6I/IHaTOpHKI/I

KomMOuHaTopHOe npaBuiio yMHOKEHHUS.
[lepectanoBku u axropuan. Yucno
couerannil. TpeyronpHuk Ilackas.
®opmyna buHomMa HeroToHa

DopMyIHpPOBATH U TI0KA3bIBATh
KOMOMHATOpPHBIE (PAKTHI.
Hcnonb30BaTh NpaBUiIo YMHOKEHHS,
U3Y4eHHBIE KOMOMHATOPHBIE (OPMYITBI
JUTSl IEPEYUCIIEHUS JIEMEHTOB
Pa3IMYHBIX MHOKECTB, B TOM YHUCIIE
AJIIEMEHTAPHBIX COOBITUI B CITy4YaliHOM
OTIBITE.

[Tonb3oBaThes hopmyioit u
TpeyronsHukoM [lackans

JUTSL ONIPEIETICHUS YUCIIa COUETAHUM.
[Ipumensarts popmyny OuHOMA
HeroTona jyis mpeoOpazoBaHus
BBIPAXKECHUU
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Cepuu nocnegoBaTeIbHBIX 5 buHapHbIii Cily4aiiHbINA ONBIT Pa36uBath C10XKHBIE IKCTIEPUMEHTHI

ucnpiTaHuid. McnbiTanus (ucnpiTaHue), yerex 1 HeyAaya. Ha OTJEJIbHBIE UCTIBITAHUS.

bepuymn. He3aBucuMeble ucnbITaHUA. Pemiars 3a1aum Ha MOMCK

CrnyualiHbIi BEIOOD Cepust HE3aBUCUMBIX UCITBITAHUN BEPOSTHOCTEU COOBITHI B cepuu

13 KOHEYHOM COBOKYITHOCTHU 1o nepsoro ycnexa. Cepus WCIIBITAHUI JI0 TIEPBOTO YCIIEXa U
HE3aBUCHMBIX UCTIBITAHUM bepHyIuu. B CEpUSX UCTIBITAHUMN bepHyun,
CrnyyaliHblil BBIOOP U3 KOHEUHOU a TAK)KE B OMBITAX CO CIyYaNHBIM
COBOKYITHOCTH. BbIOOPOM U3 KOHEUYHOI COBOKYITHOCTH
[IpakTryeckas padbora C MCMOJIb30BAHUEM KOMOMHATOPHBIX
C UCITOJIb30BAaHUEM BJIEKTPOHHBIX (dakToB U GopMyJl, B TOM UUCIE B XO/€
TabIUIL MPaKTUYECKON pabOThI C MPUMEHEHHEM

CTaHJAPTHBIX PYHKIIUMA
Cry4aliHble BEJINYUHBI 14 Crnydaiinas BenmmuuHa. Pacnipenenenue OcBauBaTh NOHATHUS: CITydaiiHas

U pacrpeaeneHus

BeposiTHOCTEW. Jlnarpamma
pacnpenenenus. Onepauuu

HaJl CJIy4YallHbIMU BEJIMYUHAMU.
ITpumepsl pactipenenenuil. bunapnHas
Clly4yaiiHas BEIM4HHA. [ 'eomeTpuueckoe
pacn-penesieHue. buHoMuaabHOE
pacnpenenenue. MareMaTuyeckoe
0KUJIAHUE CITyYaliHOM BEJIMYMHBI.
CoBMeCTHOE pacrpeeIeHUE ABYX
CIy4YaulHbIX BenuunH. He3aBucrumele
cilyyaliHble BeM4nHbI. CBOMCTBA
MAaTEMATUYECKOTO OKUAHHUS.

BEJIMUMHA, pacpeiesieHue, Ta0auIa
pacnpeneneHus, AuarpaMmma
pacnpeneseHusl.

HaxonuTte 3Ha4E€HUS CyMMBI U
MPOU3BEJCHUS CIyYalHbIX BEJIMYUH.
CtpouTth OMHapHBIE pacIpeaesICHUs
10 OTIMCAHUIO COOBITUIN B CITy4alHBIX
onbITax. CTPOUTH U pacno3HaBaTh
reOMeTpUYECcKOe 1 OMHOMUATILHOE
pacnpeesieHusl.

PemaTe 3a/1aun Ha BBIYKCIIEHUE
MaTEeMaTUYECKOrO 0XKHUJIaHUS.
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MateMatnyeckoe 0xuaHne OMHaApHON
CIIy4YallHOW BEJIMYMHBI.
MareMaTtudeckoe OKuaaHue
reOMETPUYECKOr0 U OMHOMHAIIBHOTO
pacnpenenenui. Jucnepcus u
CTaHJAapTHOE OTKJIOHEHUE. [{ucnepcus
OMHApHO CilydyallHON BEJIMUUHBI.
CBolicTBa IucIepcu.
MaremMaTnyeckoe 0KH1aHne
MIPOU3BEJCHUS U AUCTIEPCHSI CYMMBI
HE3aBHCUMBIX CIIyYalHbIX BEJIUYHH.
Jucnepcusi OMHOMHUATLHOTO
pacnpeneseHusl.

[IpakTruueckas padbora

C UCITOJIb30BAHUEM DJIEKTPOHHBIX
Ta0IHI

CTpouTbh COBMECTHBIE PACIIPEACIICHHUS.
M3yyaTh CBOMCTBA MaTEMAaTHYECKOIO
OKUJIaHUS.

Pemate 3a1aun ¢ mOMONIIBIO
WU3YYEHHBIX CBOMCTB.

[To n3yuenHsiM hopmynaM HaXOIUTh
MaTEeMaTUYECKHUE 0KHIAHUS
CIIy4ailHbIX BEJTUYHMH, UMEIOIINX
reOMETPUYECKOE 1 OMHOMHUATILHOE
pacrpeneneHus

OcBanBaTh NOHATHSA: TACIIEPCHS,
CTaHJAAPTHOE OTKJIOHEHHE CIIy4ailHOM
BEJIMYMHBI.

Haxomute qucnepcuro

I10 paclpeeIeHUIO.

N3y4dath cBOMCTBA AUCTIEPCHUMN.

[To n3yueHHsIM hopMynaM HaXOIUTh
JACTIEPCUI0 OMHOMHUATILHOTO
pacrpeneneHus, B TOM YUCIIE B XOI€
MPaKTUYECKON pabOThI

OBLIEE KOJIMYHECTBO
YACOB IIO ITPOI'PAMME
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11 KJIACC
Ha3Banue KonunuectBo OcHOBHBIE BU/JIbI ACSTENBHOCTU
OcCHOBHOE co/iepKaHKe
pazzena (TeMbl) 4acoB O0yJarOIIIXCS

3aKoH OONBIIMX YUCEI 3) HepasenctBo Uebrpiméra. Teopema Pa36upats noka3areancTBa TEOPEM.
YeoObména. Teopema bepnymu. OcBauBaTh BEIOOPOYHBIA METOJ
3akoH 0oJbIINUX YKcesl. BoIOOpOoUHbIT HCCJICIOBAHNM, B TOM YHCJIC B XOJ¢
METOJ] UCCIIEAOBAHUIA. MPaKTUYECKON pabOThI
[IpakTuyeckas pabota
C UCIIOJIb30BAaHUEM AJIEKTPOHHBIX
Ta0JIuUIL

DneMEeHThl MaTeMaTHIECKOM 6 ['enepanbHasi COBOKYITHOCTH U OcBauBaTh MOHATHS: T€HEpaTbHAsS

CTaTUCTHUKHU

cilyvaiiHas BEIOOpKa. 3HAKOMCTBO

C BBIOOPOUYHBIMU XapaKTEPUCTUKAMHU.
OueHka cpegHero U JUCIepcun
reHepaIbHON COBOKYITHOCTH

C TIOMOIILI0 BHIOOPOYHBIX
xapakTepucTuk. OLieHuBaHNe
BEPOSITHOCTEH COOBITUI TIO BHIOOPKE.
Cratuctnueckas runoresa. [Iposepka
MPOCTEUIINX TUIIOTE3 C IIOMOIIBIO
CBOMCTB U3yUYEHHBIX PACTIPEIEICHH.
[IpakTruueckas padbora

C UCIOJIb30BAaHUEM DJIEKTPOHHBIX
TaOJINII

COBOKYIHOCTb, BEIOOPKA, BHIOOPOUHOE
cpeaHee ¥ BEIOOpOYHAs JUCTIEPCHS.
Boruucnsate BBIOOpOUYHBIE
XapaKTEPUCTHKU U HA UX OCHOBE
OLICHUBATh XapaKTEPUCTUKHU
FE€HEPAIbHON COBOKYITHOCTH.
OcBauBaTh MOHATUS: CTATUCTHYECKAS
TUIOTE3A.

OrneHnBaTh BEPOSTHOCTH COOBITHH U
IPOBEPATH MPOCTEUIINE TUIOTE3BI
Ha OCHOBE BHIOOPOUHBIX JaHHBIX,

B TOM YHUCJIE B XOJI€ MPAKTUYECKOM
paboThI
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HenpepriBHbBIE CcllyyaliHbIE
BEJIMYUHEI (pacrpeecHus),
NOKa3aTEJIbHOE U
HOPMAaJIbHOE PacCIpeaeIeHUs

[IprMepbl HENPEPBIBHBIX CIIyYalHbIX
BeJIMYrH. OyHKIUSA ITIOTHOCTH
BEpOSATHOCTH. PaBHOMEpHOE
pacupenenenue. IIpumeps! 3anay,
IPUBOSIINX K IOKA3aTEIILHOMY

Y K HOPMAJIbHOMY PacCIpEECICHUSIM.
@yHKIMS IUIOTHOCTH BEPOSITHOCTH
[I0KA3aTEJILHOIO PACIIpPEACIICHUS.

D yHKIMA INIOTHOCTH BEPOSITHOCTH
HOPMAJIBHOTO PACTIPEAEICHUS

3HAKOMUTLCS TTOHATHUSIMU:
HeIpepbIBHAS CiTy4aiiHasi BeJIMUMHA,
HEIMPEPHIBHOE paclpeiesieHue,
(YHKIIUS TTIOTHOCTH BEPOSITHOCTH.
Haxonuth BEpOATHOCTH COOBITUI
10 JaHHOW (HYHKIIUU

IUIOTHOCTH.

3HAKOMUTHCS C TIOHATUSAMHU:
NOKa3aTeNIbHOE paclpesiesieHue,
HOPMAJILHOE pacIpeiesieHue.
BrigensTh o onvcaHuio ciydaiHbie
BEJIMYHUHBI, paCTIpe/ICIICHHbIC

10 MTOKA3aTeIbHOMY 3aKOHY,

10 HOPMaJIHLHOMY 3aKOHY.
Paz6upats npumepsl 3a1a4,
PUBOJSIINX K TTOKA3aTETbHOMY
pacnpeiesieHrIo U K HOpMaJIbHOMY
pacnpeziesieHUI0

Pacnipenenenue Ilyaccona

[TocnenoBaTenbHOCTh OAMHOYHBIX
HE3aBHCHUMBIX COOBITHH.

ITpumep 3anauu, TPpUBOISIIECH

K pacnpenenenuto [lyaccona.
[IpakTruueckas padbora

C UCIOJIb30BAaHUEM BJIEKTPOHHBIX
TaOJINII

BriaensaTe 1o onucaHuio Cy4amHoro
ONBITA BEJIMYUHBI, pacpeICICHHbIE
110 3akony Ilyaccona.

Pemntate 3aga4yn, B TOM 4YHCJIE B XO/¢€
IPaKTHIECKON pabOThI C MPUMEHEHUEM
CTaHJIAPTHBIX (PYHKIIMHI 2JIEKTPOHHBIX
TaOIUIL
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CBsi3p MEX]y CITy4yailHbIMU 6 KoBapuanust 1ByX ciry4aifHbIX OcBauBath MOHATHUS: KOBapUaIus,
BEJIMYUHAMU BenuurH. KoaddummeHnt koppesuu. K03 DHUIMEHT KOPpEeTAINHT, THHEHHAS
CoBMecTHbIE HAOIIOICHUS IBYX 3aBHUCHUMOCTb.
BennurH. Beroopounsiii koagduuuent | OineHUBATh XapaKTep CBI3H MEKIY
Koppemsiiun. Paznuune Mmexay CIIy4ailHBIMHM BEJIMYMHAMU, UCXOJIS
JUHEHHOH CBS3bIO U IPUYUHHO- U3 TIPUPO/IbI TAHHBIX U BBIUYMCICHHBIX
CJICZICTBEHHOH CB:A3b10. JInHENHas XapaKTEPUCTHUK.
perpeccust. [Ipaktuueckas pabora Hcnonp30Bath AMarpaMMbl
C MCTIOIH30BAaHUEM DJIEKTPOHHBIX paccerBaHUs AJ1s1 U300paKEHUS
Ta0IHIL COBMECTHOTI'O pacCEUBaHUs
TaHHBIX.
Haxonutb ko3ppunmenTsr ocu
JarpamMmbl, B TOM YHUCIIE B XOJI€
PAaKTHYECKON paboThI C IPUMEHEHUEM
CTaHAAPTHBIX (PYHKITHI
O600ueHue 1 11 [IpeacraBnenye JaHHBIX C TOMOILBIO [ToBTOPSTH U3yYEHHOE U BBICTPAUBATh

cucTeMaTH3alus 3HaHUU

Ta0JIMI] U JUarpaMm, onucaTeabHas
CTaTUCTHKA, OTIBITHI

C PaBHOBO3MOKHBIMHU
AJIEeMEHTapHBIMU COOBITUSIMU,
BBIYMCJICHUE BEPOSATHOCTEMN
COOBITHH ¢ TprUMeHEeHUEM (HOpMYIT U
rpauuecKkux METO0B
(koopauHaTHas npsimasi, 1€peBo,
auarpaMmma Jiliiepa), ciydailHble

CHUCTEMY 3HAaHUI
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BEJIMYMHBI U PACIIPEICIICHUS,
MaTeMaTHYECKOE 0KUTAHUE
CIIy4YalHOMN BEJIUYHUHBI

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI' PAMME
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