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VY4eOHbIil Kypc «Anrebpa W Hayalla MaTeMaTHYECKOTO aHAJIN3a» SBISETCS
OTHUM W3 HauboJiee 3HAYMMBIX B TIPOrpaMMe cpeaHero oOmiero oOpa3oBaHws,
MIOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECHEeUYMBAET MHCTPYMEHTAJIbHYIO 0azy Ui
U3YYEHUSI BCEX €CTECTBEHHO-HAY4YHBIX KYPCOB, a C JPYroil CTOPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsE OCBOCHUS MH(GOPMATUKH, OOIIECTBO3HAHNUS, HICTOPUH, CIIOBECHOCTH U JPYTUX
JUCHMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJIeBalOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHON Hayku, KoTopas GOpMyJIupyeT CBOU
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

VYyebHblli Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHallh3a 3aKjia/IbIBaeT
OCHOBY IS YCIICIIHOTO OBJAJICHUS 3aKOHAMHU (PU3UKH, XUMHUHU, OWOJIOTHH,
MOHMMAaHHUS OCHOBHBIX TEHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOLIECTBEHHON KU3HHU,
MO3BOJIAIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO MHCIIOJb30BaTh MX JJs JajbHEWIEro oOpa3oBaHUsS U B
MOBCEJHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMU ajreOpbl M MaTeMaTUYeCKOro aHaju3a pPa3BUBAECT
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTH, JOKAa3bIBAaTh
YTBEPKJIECHHS ¢ TIOMOIIBIO MHIAYKLIHUN U PacCyXIaTh NEAYKTUBHO, HCIOJIb30BAThH
0000lIeHNE W KOHKpETU3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTUUECKOE MBILUICHHE.

B xoxe m3yuyeHusi yuyeOHOro kypca «AinredOpa v Hayajla MaTeMaTH4E€CKOro
aHanM3a» OOyYarolIuecsl MOJTY4YaloT HOBBIA OIBIT PEIICHUs] MPUKIAJAHBIX 3aj1ad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJENEH PEAbHBIX CUTyaluH,
UHTEpPIPETAllUK  TOJYYEHHBIX  PEUIEHUH, 3HAKOMATCS C  OpUMEpaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VYuebHblli Kypc 00J1a7Ja€T 3HAYUTEIBHBIM BOCIHMTATEIBHBIM MOTEHIIMAIIOM,
KOTOpPBIN peanu3yeTcs Kak uepe3 Y4eOHbI MaTepuall, CHOCOOCTBYIOIIUI
(GOpMHPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaKk M dYepe3 crneuuduky ydeOHOM
JEATEIIbHOCTH, TpeOyroued MNpoAOIKUTEIbHON KOHIICHTpPAllMd BHUMAaHUS,
CaMOCTOATENbHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTHM 3a IOJYYEHHBIN
pe3ynbrar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HayajlaM MaTeMaTH4YeCKOIro
aHaJIM3a JICKUT AESATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yuebHOro kypca «AnrebOpa M Hayajga MaTeMaTHYE€CKOTro
aHaJIM3a» BBIIEJICHBI CIEAYIOIIUE COAECPKATEIbHO-METOAUYECKUE TUHUMU: «YHucna
U BhIUKCIEHUD», « DyHKIIUU U Tpadukuy, «YpaBHEHUS U HEpaBeHCTBay, «Hadana
MaTeMaTU4ecKoro aHainu3a», «MHo)kecTBa H JIoOTMKa». Bce OCHOBHBbIE
COJIepKaTeIbHO-METOIMUECKUE JIMHUMA HW3Y4aloTCd Ha MPOTSDKEHUM JIBYX JIET



oOydeHHs Ha YpPOBHE CpemHero oOmero o0pa3oBaHUs, €CTECTBEHHO JIOTOJIHSIS
Jpyr Opyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
yU4eOHBId KypC SIBISIETCS MHTETPAaTUBHBIM, TIIOCKOJIBKY OOBEIUHSET B cebe
cofiepKaHWe HECKOJIbKMX MaTeMaTH4eCKUX IUCIMIUIMH, TakuX Kak anreodpa,
TPUTOHOMETpPHS, MAaTeMaTHUECKUH aHaiu3, TEOpHs MHOXKECTB, MaTeMaTH4ecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
HMIMPOKUM MATEMaTUYECKUM allapaToM, Yy HUX MOCIeNI0BaTeNIbHO (popMupyercs u
COBEPILICHCTBYETCS yYMEHHE CTPOUTh MAaTEeMaTH4YeCKYl0 MOJENb peallbHOU
CUTYyallud, MPUMEHSTh 3HAHUS, MOJy4YeHHbIE NPH U3YYEHUU y4eOHOTro Kypca, JJIs
peIIeHUs] CaMOCTOATENBHO C(HOPMYTUPOBAHHON MaTeMaTUYECKON 3a/1aul, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopepxxarenpHO-MeTOIMYecKas: JUHUS «YUKcia W BBIYMCICHUS) 3aBEpIIacT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HA4aToO Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero oluiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paloHaIbHBIX BBIUMCICHUM, BKJIIOYAIOMINX B CEOSI MCHOJIB30BAHUE Pa3TUUYHBIX
dbopM 3amucu 4Ymcna, yMEHUE JAeNaTh NPUKHUIKY, BBINONHATH MNPUOIMKEHHBIC
BBIUMCJICHUS], OLIEHUBATh YUCIIOBbIE BbIpAaXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYaroIIMMCs MHOYKECTBAa HaTypajibHbIX, ILEJbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4HCel. B KakaoM H3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleUu(UYECKUue 3aJaud M OINEpaluu: JEeJIeHHUE Haleno,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHaNIbHBIX M HUpPPAIMOHANBHBIX YKCeN, apu(pMETHUYECKHE OIepaliu, a TaKkxke
U3BJICYCHUE KOPHSA HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHIO KpPyra HCHOJIB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXHOCTSMU MX MPUMEHEHHS Ul PELICHUS Pa3iMyuHbIX 33134
dopMupyeTcsi IpeaCTaBICHUE O €IUHCTBE MAaTeMaTUKH KaK HayKu U €€ poju B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpA, IIMPOKO HCIOJIB3YIOTCA 0000IIeHue u
KOHKPETH3aIHS.

Jluaust «YpaBHEHHMSI W HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKECHHH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHHUs, MOCKOJIBbKY B KaXKJOM
pa3nene IlporpamMMbl MpenycMOTPEHO peLIEHHE COOTBETCTBYIOMIMX 3ahad. B
pesynbrate oOydaromuecs OBIAJAEBAlOT PA3IUYHBIMH  METOJAMH  PEIICHHS
paloOHaNIbHBIX, HWPPAIMOHATBHBIX, TIOKA3aTENbHBIX, JOTAPUPMHUUECKHX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
colepkammx mnapamerpel. [lodydeHHble yMEHHS HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIEOBaHUM (PYHKIUI C MOMOIIBIO MMPOU3BOJHOM, MPU PEHICHUH MPUKIATHBIX
3a]a4 W 3a7a4 Ha HaXOXKJIEHUE HauOOJBIINX M HAUMEHBIINX 3HAYCHUH (DYHKIINH.



Jannast copepkarenbHasi TMHUS BKIIOYAeT B ceOsl Takke GOpMUPOBAHUE YMEHUN
BBIMOJHATH  pacu€Ttel 1o  (opmynam, mpeoOpa3oBaHUs  PALUOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKXe BBIPAXKEHUH,
COJEpKaIllMX CTENEHU U JiorapupMmbl. bnaronaps H3ydeHHIO anre0panyeckoro
MaTepuajga IPOUCXOAMT  JajbHEilllee  pa3BUTHE  ANTOPUTMHUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxaeHudd, paboTl ¢  CHUMBOJBHBIMU  (QopMamu,  MPEICTABICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEM B BHJI€ PaBEHCTB U HEpaBEHCTB. Auredpa
npegiaraeT 3(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 3aJ]a4, HAIJISIAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopepxxarenpHo-MeTOIMYecKass JUHUS «DYHKIUHM W TpaduKu» TECHO
neperjeTaeTcs ¢ IPYyTMMH JIMHUSMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 337a€T MOCIIEI0BATENBHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTelneHHOoH,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOMCTB
U rpauMKOB, UCIOJIb30BaHUE (PYHKUUHN JJIsl pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pElIeHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM Oonbllloe BHHUMaHHE
ynensiercs: (pOpMHpPOBAaHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. MaTtepuan 3Tol cojep>KaTeIbHON JTMHUW HalleJIeH Ha pa3BUTHE YMEHUM
Y HABBIKOB, IIO3BOJIIOIIMX BbIpaXKaThb 3aBUCHMOCTH MEXy BEIMYMHAMU B
paznuyHOi ¢dopme: aHATUTHYECKOM, Tpaduueckoid M ciaoBecHOW. Ero mzyuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHA.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyrI KaK MAaTEMAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a/ad,
JOCTYIHBIX OOYyYaroIIUMCS, TaK KaK y HHUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpa@uky  CIOXHBIX (YHKUMHA, OMpEeAensiTh HX HauOOJNbIINE W HaUMEHbIINE
3HAUEHHUA, BBIYUCIATH MUIOMAAu (GUryp u oO0bEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpEeHHsl TpolieccoB. JlaHHas colep)kareiibHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJENEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJWTh HAWIydlllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIBHO-?PKOHOMHUYECKHX, 3aJladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4E€CKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (OpPMaIbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HaBaTh MPOSBICHUS
3aKOHOB MaTeMaTHKH B HaykKe, TEXHHKE U UcKyccTBe. OOydaromuecs y3HaIT O
BBIJAIOLIUXCSl pE3ysbTaTaxX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MATEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.



CopeprkaTenbHO-MEeTOANYECKass TUHUS «MHOXKeCTBa M JIOTHKA)» BKIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYEeCKOW JIOTUKH. TeopeThKo-
MHO>KECTBEHHBIC MPECTABICHUS TPOHU3BIBAIOT BECh KYPC IITKOJIPHOM MaTEeMAaTHKHU
U TIpe[yiaraloT Hambojiee YHUBEPCAIBHBIA SI3BIK, OOBEIUHSIONINA BCE pa3Ieibl
MaTeMaTHKd © € TPWIOKCHUH, OHM CBS3BIBAIOT pa3HbIe MaTEeMaTHUECKUE
TUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTeMaTHKH M WCIOJb30BaTh €T0 JJIsS BBIPAKCHUS CBOUX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MAaTEeMaTUKA KaK HayKd CIIeyeT TpU3HAThH
CBOWCTBCHHYIO €W CTPOTOCTh OOOCHOBaHMM U CIEJAOBaHUE OMpPeaeIEHHBIM
mpaBujaM  TOCTPOCHHSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMH
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBIINIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJIEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yuebHOoM Kkypce «AnreOpa W Hadajga MaTEMaTHYCCKOTO aHAJIM3a»
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE MPHU3BAaHbBI
criocoOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TMOCTPOEHUSI MOJIENEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS HSTUX MOJIeNIieH C TMOMOINIBIO ammaparta airedpbl H
MaTEMaTUYECKOr0 aHalin3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KAK/IBIN M3 Pa3eioB MPOTPaMMEI, ITOCKOJBKY BECh MaTepral
y49eOHOTO Kypca IIMPOKO HCIIONB3YETCs I pelieHus MPUKIaaHbIX 3amad. [Ipu
pelIeHUN  pEeabHBIX  NPAKTUYECKUX  3ajlad  oOydJarouiuecs  pa3BUBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©  KOHKPETHU3MPOBATH  IPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3aaad
OpraHU3yeTCs B IMPOIIECCe U3YyUEHHUS BCEX TEM yueOHOTO Kypca «Anredpa u Havama
MaTEeMaTUYECKOTO aHATTU3a.

Ha wu3yuenue yueOHOro Kypca «AnreOpa M Hadajga MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 knmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JenictBuTenpHble 4ucia. PanuoHanbHBIE W UPPALMOHAIBHBIE YHUCHA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenb ¢ 1enbiM MokazareiaeM. buHom HperoToHa. Hcnonb3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHBbIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIC YpaBHEHHUSI M ypaBHEHUs-CleACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOIOWJIEH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
kodpdunmuentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHUS MOKAa3aTEIbHBIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHHH. PellieHne TpuroHoMeTpu4eCKuX ypaBHEHUH.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHUH. PellleHne NpUKIaIHBIX 3a4a4 C IOMOIIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 Pa3IMyHbIX O0JIacTel HayKu M peaibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoOsl 3afanus ¢GyHKIUH. B3anmHo oOpaTHble (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkimm.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
byukiuu. IIpoMexxyTKu MOHOTOHHOCTH (GYHKIMU. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (QPYHKIUU. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHast U Jjorapudpmuyeckas (yHKIHUHA, UX CBOWCTBA W TpaduKH.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTremMaTH4ecKoOro aHajmsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTpeccUy Uil  PELICHHs] peajbHbIX  3a4ad
MPUKJIAJHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUH 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHUYECKOrOo OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, aropurMa EBkinuaa A penieHus
3a/1a4 B LIEJIBIX YUCIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHHe KOMIUIEKCHBIX YHCEN Ha KOOPJWHATHOW IUIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHru u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O0JIacTell HAyKu U peanbHOMN
JKWA3HU, UHTEPIIPETALNS IOJyYEHHBIX PE3YIIbTAaTOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronometpuyeckue GyHKINH, UX CBOWCTBA U TPadUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
IIPEAMETOB U PEATIbHOM KU3HMU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpuMeHeHnEe NPOU3BOAHOM I HAXOXKICHUS HAWIY4dlIero pEIICHHS B
IIPUKIIAIHBIX 3a1a4dax, Ui ONPEACIICHUs CKOPOCTH M YCKOPEHMs IIpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurerpain. I'eomerpuueckuit CMBICJI VHTErpaa. Brruucnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[Ipumenenue wHTErpajga A HAXOXKIACHUS ITUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAaHUE peajbHBIX TPOLECCOB C TMOMOIIBI U depeHnanbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBATh C COIIMAJbHBIMA HWHCTHUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAS OSCTETUKY MAaTeMaTHUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0e30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh ¥ CIIOCOOHOCTh K  MaTeMaTH4YeCKoMy  OOpa3oBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHMAaHUE BJIUSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypol Kak CpEICTBOM TO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISIBJISITh M XapaKTEepU30BaTh CYIIECTBEHHbIC MPU3HAKKM MaTEMaTUUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh Ccrmoco0 penieHus ydeOHOW 3agadu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUI MHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMHU, SBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMPOLIECCA, a TaKKe BbIIBUraTh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HUHTEPIPETUPOBATh HHPOPMALMIO PA3NIUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUs 3aJaBaThb BOIPOCHI MO CYLIECTBY 00CYX/1aeMOMl TEMBl,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMynIupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHbBIC YHHBeEpcaJbHbIe Y4eOHbIe AeHCTBUS



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJICKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEUICHUU 33]a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JIEATEIIbHOCTH, HAXOUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHM3AIMI0O COBMECTHOW pabOThI, pacrpeneisiarh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYkaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JECHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH/[Ibl, OLICHHBAThH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy ob0ydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEAMETHBIE PE3yJIbTaThl TI0 OTACJIBHBIM TeMaM paboueill mporpaMmbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
paLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIIBHOTO YHCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOTKEHHBIE BBIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY p€3yJIbTaTa BEIYUCICHUN;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIEPUPOBATH MMOHATUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHCIIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATUAMH: APKCUHYC, aPKKOCUHYC M apKTAHI€HC YHCIIOBOIrO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS palUOHAIBHBIX U JAPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JieJIeHe MHOTOWIEHa Ha MHOTOYJIEH € OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM € KOPHSIMHU Il MpeoOpa3oBaHUs
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO ONEpUPOBATh MOHATUSMU: HppaIMOHAIbHBIC, MOKa3aTeIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHMUIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPHUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IIOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM allapara anreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOMHO OMEpUPOBATh TMOHATHSIMH: UETHBIE M HEUYETHBIC (DYHKIUH,
nepuoanydeckre (QyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH, MAaKCUMyMBbI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IPOMEXKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeIbIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypajbHbIM U LEJIBIM
nokasaresieM, rpauk KOpHsS N-Oi CTENEeHW KaK (PYHKIMH OOpaTHOM CTENEHU C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA M rpaduKH, HCIOJIB30BATh MX TpaQUKHA IJIs PEIICHHS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3a/ay U3 APYrHMX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4ecKOro aHaJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIasi reoMeTpruuecKas nporpeccusi, TMHEHHBIN U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUU JIsi PEIIEeHUs pealbHbIX 3aJad MPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka pyHKINH, aCUMIOTOTHI rpaduka QyHKINH;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, MIPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIIHLHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

CBOOOIHO ONEpUpOBaTh TMOHATUSIMU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen s pelIeHus 3a1ay, IPUMEHSATh
anroput™ EBKknuza;

CcBOOOJIHO OMEpUpPOBAaTh IMOHITHEM OCTaTKa [0 MOMYNIO, 3alHChIBAThH
HaTypaJIbHbIE YMCIIa B Pa3IMUHbIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKON (hopMe, BBITIONHATH apu(METHIECKHE OINepalii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIbHBIE CUCTEMbI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
gorapuMUYECKUe U  TPUTOHOMETPUUECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M HX CHUCTEMbI IO YCIOBHUIO 3a/]a4H,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU ABYX (DYHKIIHIA;

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOr0 aHAIM3A:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUUAIbHO-DKOHOMUYECKHMX, 3aJadax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIE AIEMEHTAPHBIX (YHKUMHA M BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCTBAMUA MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHOXECTBO 1€CTBUTEIIbHBIX YUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 21 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 ApudpmeTnueckuii KOpeHb N-0i CTEIEHH. 16
WppaumonanbHble ypaBHEHUS
4 [TokazarenbHas pyHnkuus. [lokazarenbHbie 17 5
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 19 2
Jlorapudmuueckue ypaBHEHUs
5 Tpuronomerpruyeckue BoIpaXXeHUs U 29 1
ypaBHEHUS
7 [TocnenoBaTeIbHOCTH U TPOTPECCHH 8
8 HenpepsiBable pynkiuu. [IpouszBoanas 16 1
9 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AT 5 1
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 9 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 17 1
MIPOU3BOTHOM
2 [lepBooOpazHas 1 UHTETPAT 12
3 I'padviku TPUrOHOMETPUUYECKUX (PYHKIIHIA. 18 1
TpuronomeTpruyeckrue HepaBeHCTBA
4 UppanmonansHble, MOKa3aTENbHBIE U 18 1
norapuMUUEcKre HEPaBEHCTBA
5) KommiekcHbie uncna 11
6 HarypanbHble u nensie yucna 9 1
CucTeMBbl paroHaTBHBIX, HPPANUOHATEHBIX
7 MIOKa3aTeIbHBIX U JOrapu(PMUUECKUX 13 2
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 15 1
9 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIlUs 23
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 7 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne ara ugposbie
n/n Tewa ypoka Bcero Kontpoaensie — IpaxTiiecikue fl[3yqemm :)Iﬁl?aiosaTeanble
padoThI padoTshI pecypenI
1 MHo03k€ecTBO, ONlepaluy HaJl MHOKECTBaMU 1
U UX CBOMCTBA
2 Juarpammsbl Diinepa-Benna 1
3 [IpumeHeHne TeOpeTUKO-MHOKECTBEHHOTO 1
anmapara Jjs peleHus 3a1a4
4 Crenens ¢ nensIM nokasareneM. buaom 1
Herorona
5 Crenens ¢ 1eabpIM MoKazareneM. bunom 1
Herorona
KBagparHblil KOPpEHb U AEUCTBUS C HUM 1
7 KBanpaTHblil KOPEHDb U IEHCTBUS C HUM
8 JIpoOHO-palnoHaibHble YypaBHEHUS U 1
HEpaBEHCTBa
9 JIpoOHO-palmoHaIbHbIE YPAaBHEHUS U 1
HEpaBEHCTBA
10 JpoGHOo-palninoHaIbHbIe YPaBHEHUS U 1
HEpaBEHCTBA
OCHOBHBIE METOIbI PELIEHUS LENbIX U
11 JIPpOOHO-paLlMOHAIBHBIX YPaBHEHUHN U 1
HEPaBEHCTB
12 OCHOBHBIE METO/BI PELLIEHUS LENBIX U 1




JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

OcHoBHBIC MCTOJbI pCHICHUSA LCIIbIX U

13 TpOOHO-pallMOHATBHBIX YPABHEHUHN U
HEPAaBEHCTB

14 Pemenue cucreM TUHEHHBIX ypaBHEHUH

15 Pemenue cucrem JIMHEHHBIX ypaBHEHUI
MHOro4wieHsl OT OAHON MEPEMEHHOM.

16 Jlenenue MHOro4JIeHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

17 MHorousneHsl ¢ HeabMu Ko3(hpuiineHTamu.
Teopema Buera

18 Bxoanas konTposnpHas padbora

19 Pemrenue npukiagHbIxX 3a/1a4 ¢ TOMOUIBIO
CUCTEMBI JINHEWHBIX YPaBHEHHUU

20 Pemrenue npukiagHbIxX 3a/1a4 ¢ TOMOUIBIO
CUCTEMBI JINHENHBIX YPABHEHUN
Martpuna cucTeMsbl JIMHEWHBIX YPaBHEHUM.

91 Onpenenurens MaTpuLbl 2X2, €ro
F€OMETPUUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYEHUS
Omnpenenurens MaTpUIbl 2X2, €ro

22 reOMEeTPUYECKUN CMBICT U CBOMCTBA;
BBIYHMCIICHHE €TO 3HAYCHUS
Panmonanesueie yncna. OOBIKHOBEHHBIE U

23 JECSITHYHBIE TPOOH, IPOLIEHTHI,
OecKOHEeYHbIEe IEPUOANYECKHE ApOodH

24 Panmonansabie yncna. OOBIKHOBEHHBIE U




JECSITHYHBIC POOH, TTPOLIEHTHI,
OCCKOHEYHBIC MTEPUOIUUECKHE TpoOH

25

26

27

HelicrButenpHble yncna. [IpaBuiia
OKPYTJICHUS], MPUKUKA U OLICHKA
pe3yJibTaTta BBIYMCIEHUN

Apudmerndeckue orneparuu ¢
JEWCTBUTEIbHBIMU Y CIIaMi. Moayib
JNIEUCTBUTEIILHOIO YHCIIa.

ApudmeTrueckue orneparum ¢
JNeHCTBUTENBHBIMH YUCIaMU. MOTyTh
JEHUCTBUTENHLHOTO YKCIA.

28

Apudmernaeckue onepauu ¢
IEeWCTBUTEILHBIMH YHCIAMH. MOTyIb
JEWCTBUTEILHOTO YUCTIA.

29

I'eomeTrpuueckas nporpeccusi. beckoneuHo
yOBIBaroIasi TeOMeTpUYECcKas Mporpeccus u
e€ cymma

30

31

32

I'eomerpuyeckas nporpeccus. beckoneuno
yObIBaroI1asi TeOMETPUYECKasi IPOrPECCHsl U
e€ cymma

I'eomerpuyeckas nporpeccus. beckoneuno
yOBIBaroIIasi reOMeTpUYecKast Iporpeccus u
e€ cyMMma

Apudmernueckuil KOpeHb HaTypalbHOU
CTEIIEHU

33

34

ApudpmeTnueckuii KOpeHb HaTypaIbHOU
CTEIIEHU

Apudmernieckuil KOpeHb HaTypalbHON




CTCIICHHU

35

36

[Ipeo6pa3oBaHUs YUCIOBBIX BbIPAKECHHIH,
coJiepKaluX KOpHU

[Ipeo6pa3oBaHUs YUCIOBBIX BbIPAKECHHIH,
coJiep>KaliuX KOPHH

37

Crenens ¢ paluoHaIbHBIM U
JEeWCTBUTENFHBIM TIOKA3aTEISIMU M UX
CBOMCTBa

38

39

40

CreneHsp ¢ paluoHaJIbHBIM U
JeWCTBUTEILHBIM TIOKA3aTEISIMUA U X
CBOMCTBa

CrteneHb ¢ pallMOHAIBHBIM U
JIEMCTBUTEIBHEIM ITOKA3aTEIIMU U UX
CBOMCTBA

Crenensb ¢ pallMOHAIBHBIM U

NEUCTBUTENBbHBIM ITOKa3aTeIAMU U NX
CBOMCTBA

41

Ypok 000011IeHHS ¥ CHCTeMaTH3alluN
3HaHu# 1o TeMe «CTereHb ¢
JEHCTBUTENBHBIM MTOKA3aTEIeM»

42

43

44

KonTponbnas padora Nel «Cremnens ¢
IeMCTBUTEIILHBIM ITOKa3aTeneM)y

Oyukuwust. CiocoObl 3a1aHNS U CBOCTBA
byHKIHI
Oynkiusa. CnocoOb! 3a1aHMs M CBOMCTBA
byHKIII

45

Oynkiusa. CnocoOsl 3a1aHMs M CBOMCTBA
byHKIHIT




46 Crenennast pyHKUus, €€ CBOWCTBA U TpaduK 1

47 Crenennas ¢yHKIHUS, €€ CBOHCTBA U Tpaduk 1

48 Crenennas pyHKUus, €€ CBOWCTBA U TpaduK 1

49 B3aumuo obpartneie GyHKIMN 1

50 B3anmHo oOpaTHbie pyHKITUN 1

ol PaBHOCWIIbHBIE YpaBHEHUS U HEPABEHCTBA 1

52 PaBHOCUIIbHBIE YpaBHEHHS U HEPABEHCTBA 1

53 HppanmoHansHbie ypaBHEHUS 1

54 UppatnmonansHble ypaBHEHUS 1

95 WppanmonanbHble ypaBHEHUS 1

56 UppatnmonansHble ypaBHEHUS 1

o7 WppanmonanbHble ypaBHEHUS 1

58 HppanmonanbHble ypaBHEHUS 1

59 WppanmoHansHbie ypaBHEHUS 1

60 Ypok 00600111eH1s U cHCTeMaTH3aluu 1
3HaHUM 1o TeMe: «CTeneHHas QyHKIusI»

61 KonTtponsHast pabota Ne2 o reme 1
«CreneHHas QyHKIMDY

62 [TokazarenbHast pyHKIMS, €€ CBOWCTBA U 1
rpaduk

63 Hcnonb3oBanue rpavq)mca GbyHKIMU 1715 1
peleH s ypaBHEHHHA

64 Hcnonb3oBanue rpaduka GyHKIMM 115 1
peleHus ypaBHEeHUH

65 Wcnonb3oBanue rpaduka QyHKIUU A5 1
peuieHus: ypaBHEHMI

66 [Toka3zaTenbHbIC YpaBHEHUS U OCHOBHBIC 1




MCTOAbI UX PCUICHUA

IlokazarennHBIC YpaBHCHUA 1 OCHOBHEIC

67 1
METOBI UX PEIICHUS

68 IToka3aTenbHble ypaBHEHUS U OCHOBHbIE 1
METO/bI UX PEeIICHUS

69 CucTeMbl OKa3aTeNbHBIX YPaBHEHHH

70 CucreMsl I0OKa3aTeIbHBIX YPABHEHUM 1
Ypok 00001IeHUS U CHCTeMaTU3alluN

71 3HaHu# 1o teMe: «llokazarenbHas 1
GyHKIIS

79 KonTponbnast padorta Ne3 «llokazarenbHas 1
G YHKITIS

73 Jlorapudm uncna 1

74 Jlorapudm uuncna. 1

75 CoiicTBa norapudma 1

76 CaoiicTBa Jiorapugma 1

77 JlecATUUHBIE U HaTypaJibHbIE JTOTapH(pMbI 1

78 JlecsiTuuHBIE U HATYpaJibHbIE JTOTapUPMBbI 1

79 JlecATUUHBIE U HaTypaJibHbIE JTOTapH(pMbI 1

80 Jlorapudpmuueckas pyHkuus, €€ CBOUCTBA U 1
rpadux

81 Jlorapudmuueckas QpyHkuus, e€ cBolicTBa U 1
rpaduk

82 ITpomesxyTouHasi KOHTpOJIbHAs paboTa 1

83 Hcnons3oBanne rpaduka QyHKIUN 115 1
peleHus ypaBHEHUH

84 Hcnons3oBanne rpaduka GyHKITUN 15 1




pelIeHusl ypaBHEHU I

Jlorapudmuueckue ypaBueHus. OCHOBHbIE

85 METOBI peIIeHUs JIOTapu(PMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHBIC

86 METO/bI PEIICHHS JIOTApUPMUUECKUX
ypaBHEHUU
Jlorapudpmuueckue ypaBHeHusi. OCHOBHBIC

87 METO/IbI PEIICHHS JIOTApUPMUUECKUX
ypaBHEHUH

88 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
JorapupMUUECKUX YpaBHECHUN

89 PaBHOCHIIBHBIC TTEPEXOIbI B PEIICHUH
Jorapu(PMUUECKUX ypaBHEHUI

90 Ypok 00600111eH1s U CHCTeMaTU3aluu
3HaHui «Jlorapupmudeckas pyHKIUI»

01 Kontponbnas padota Ne4 o teme
«Jlorapudmuueckas GyHkuus»

92 Pagnannas mepa yria

93 [ToBOPOT TOUKM BOKpPYT Hadasia KOOpIUHAT

94 Omnpenesnenue cuHyca, KOCUHYca U TaHT€Hca
yria

95 Omnpenenenue cuHyca, KOCUHYca U TaHT€Hca
yria

96 3HaKH CUHYCa, KOCHHYCA U TAaHTeHCa

97 3aBHCUMOCTB MEXAY CHHYCOM, KOCHHYCOM
Y TAHT'€HCOM OJIHOTO U TOTO XK€ yria

98 3aBUCHMOCTh MEXIY CHHYCOM, KOCHHYCOM




W TAHI'CHCOM OJJHOT'O U TOI'O KC yIJia

99 OcHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 1

100 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

101 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

102 OcHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 1

103 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX 1
BBIPA)KCHUI

104 [TpeoOpa3oBaHue TPUTOHOMETPUIECKUX 1
BBIPAYKEHU I

105 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1
YHCIIOBOTO apryMeHTa

106 APpKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1
YHCIIOBOTO apryMEHTa

107 Pemenue npocreimmx ) 1
TPUTOHOMETPUUYECKUX ypaBHEHUH

108 Pemenne npocrenmmx ) 1
TPUTOHOMETPUUYECKUX ypaBHEHUHN

109 Pemrenne TpUroHOMETPHUECKUX ypaBHEHHUI

110 Pemenne TpUroHoMeTpUYECKUX ypaBHEHUI

111 Pemrenne TpuroHoMeTpu4eCKuX ypaBHEHUN 1
Ypok 000011IeHUs U CHCTeMaTU3aluu

112 3HaHui «TpUroHoMerpuueckue 1
YpaBHEHUS»

113 Kontponbnas padota N5 o teme 1
«TpuroHoMeTpuyecKre ypaBHECHH»

114 [TocnemoBaTenbHOCTH, CTIOCOOBI 3aaHUS 1

nocienoBaTelsHoCTeER. MeTon




MaTeMaTUYECKON MHIYKIIUU

MOHOTOHHBIE U OIr'paHUYCHHBIC

115 nocsenoBarenbHOCTH. McTopus ananuza
0ECKOHEYHO MaJIbIX

116 Apudmerraeckast Iporpeccus

117 JIMHENHBIN ¥ HKCIOHEHUMAIIbHBIA POCT.
Hucno e. DopMyna CIOKHBIX ITPOLEHTOB

118 Hcnonb30BaHue MpoOrpeccuu Ajs perieHus
peanbHBIX 3a/1a4 IPUKIIAHOTO XapaKTepa

119 HenpepriBHble GyHKIINN U UX CBOWCTBA

120 Touka pa3pbiBa. ACUMITOTHI rpaduKoOB
byHKIUH

121 CaoiicTBa (yHKIIHI HETIPEPHIBHBIX HA
OTpE3Ke

199 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKUMN 1715 pereHus 3a1a4

123 [lepBas u BTOpasi NpoU3BOAHbBIE PYHKIIUU

124 Onpenenenue, reOMETPUYECKUNA CMBICIT
MIPOU3BOJHOMN

125 Omnpenenenue, GU3NIECKUNA CMBICIT
MIPOU3BOIHOMN

126 VYpaBHeHHEe KacaTeTbHOU K TpaduKy
byHKIIIT

127 ITpon3BoiHBIE ANIEMEHTAPHBIX (QYHKLINH

128 [Tpon3BoHBIC DIIEMEHTAPHBIX (QYHKIIUH

129 [Tpou3BoHasi CyMMBI, IPOU3BEICHHS,

YaCTHOTO ¥ KOMITO3UIIMU (QyHKIHUN




[Ipou3BoHast CyMMBl, IPOU3BENCHMS,

130 y 1
YaCTHOTO M KOMITO3ULIUU (YHKITHI

131 KonTponpnas padora: "[IpousBonnas” 1

132 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3 AL 1
3HaHuil: "YpaBHeHus"

133 [ToBTOpeHMEe, 06001IeHNE, CHCTEeMAaTH3 Al 1
3HaHuit: "Oyakun"

134 Hroroast koHTpoIbHAs paboTa 1

135 HOBTOPGHI/IG, 00001eHIEe, CUCTEMATH3AIUS 1
3HAHUU

136 HOBTOPGHI/IG, 00001IeHIEe, CUCTEMATH3AIUS 1
3HAHUU

OBILEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AL
3HaHui 3a Kypc 10 knacca.
Apudmernueckuii KOpeHb HATYPaTbHON
CTENEHU

[ToBTOpeHnue, 06001IeHNE, cCUCTeMaTH3alus
3HaHui 3a Kypc 10 knacca.
ApudmeTnueckuii KOpeHb HATYpaIbHOM
CTENEHU

[ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIlUs
3HaHu# 3a Kypc 10 kiacca. Ctenens ¢
palMoHAIBHBIM U JIeHCTBUTEILHBIM
noKa3aTessiMH

[ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS
3HaHu# 3a Kypc 10 kiacca. Ctenens ¢
palMoHAIBHBIM U JeHCTBUTENBHBIM
noKa3aTessiMH

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL
3HaHui 3a kypc 10 knacca. 3aganus,
CoJiep>KaIire KOPHU U CTETICHH

[ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL
3HaHui 3a Kypc 10 knacca. 3aganus,
COJIepIKaIlre KOPHHU U CTCTICHH




[ToBTOpeHMEe, 06001IeHNE, CHCTEMAaTH3aIlUs
3HaHui 3a Kypc 10 knacca. [lokazarenbHbie
ypaBHEHUS

[ToBTOpeHME, 06001IEHNE, CHCTEMAaTH3 Al
3HaHui 3a kypc 10 knacca. [lokaszarenbHbie
YpaBHEHUS

10

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AL
3HaHu# 3a Kypc 10 kiacca.
HppaumnonanbHble ypaBHEHUS

[ToBTOpeHnue, 060061IeHNE, cUCTeMaTH3alus
3HaHui 3a Kypc 10 knacca. Jlorapudmsl

11

[ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIHS
3HaHui 3a Kypc 10 knacca. Jlorapudmsl

12

13

14

[ToBTOpenue, 0600IIEHNE, CUCTEMATHU3 AT
3HaHu# 3a Kypc 10 kiacca.
Jlorapudmuueckue ypaBHEHUS

[ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs
3HaHu# 3a Kypc 10 kacca.
Jlorapudmuueckue ypaBHEHUS

[ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs
3HaHu# 3a Kypc 10 kacca.
Jlorapudmuueckue ypaBHEHUS

15

Cucrema ¥ COBOKYITHOCTh YPaBHEHH.
PaBHOCMIIBHBIE CHCTEMBI U CUCTEMBI-
CIIEICTBUSA

16

17

OCHOBHBIE METOBI PELIEHUSI CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPABHEHUI

Bxonnas koHTpoibHas paboTa




18

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH UPpAllMOHATILHBIX
ypaBHEHUI

19

20

21

OcHoBHBIC MCTOJbI pCHICHUA CUCTCM U

COBOKYITHOCTEH IT0KA3aTEeIbHBIX YPAaBHECHUIN

OcCHOBHEBIE METOJbI pCHICHUSA CUCTEM U

COBOKYITHOCTEH MOKa3aTeNbHBIX YpaBHEHUN

OCHOBHBIE METOBI PELIEHUS CUCTEM U
COBOKYIIHOCTEH JIorapu(MU4eCKUX
ypaBHEHUH

22

OCHOBHBIE METOJIbI PELICHHS CUCTEM U
COBOKYITHOCTEH JIoTapu(hMUIECKUX
ypaBHEHUH

23

[IpuMeHeHne cuCTEM K pELIEHUIO
MaTeMaTHYeCKUX 3a/1a4 U 3a]a4 U3
pa3auyuHbIX 00JacTel HayKHU U pealibHOM
YKWU3HM, HHTEPIIPETALUS TOJTY4EHHBIX
pe3yabTaToB

24

[IpuMeHeHne cuCTEM K pELIEHUIO
MaTeMaTHYeCKUX 3a/1a4 U 3a]1a4 U3
pa3IMYHbIX 00JacTei HayKH U pealbHOMN
YKWU3HH, HHTEPIIPETALUS TOJTYYEHHBIX
pe3yabTaToB

25

[IpuMeHeHne HEpaBEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a/1a4 U 3a]1a4 U3
pa3IMYHbIX 00JacTel HayKH U pealbHON
YKWU3HH, HHTEPIIPETALUS TOJTYYEHHBIX
pe3yabTaToB




Ypok 000011IeH!s U CHCTeMaTU3allun
3HaHu# "CucreMbl pallMOHAJIBHBIX,

26 UppalMOHAIIbHBIX [TOKAa3aTeIbHbIX U
JorapupMUUECKUX ypaBHEHUN
KonTponbnas padota: "CucreMbl

97 panMoHaTbHBIX, UPPAIMOHATBHBIX
[OKa3aTeIbHbIX U JIOrapu(PMUIECKUX
ypaBHeHUI"

28 OO0acTh onpeeICHus] © MHOKECTBO
3HaYCHUH TPUTOHOMETPHUUECKUX (DYHKIIHIA

29 OO6nacTh ornpeieeHUs] © MHOYKECTBO
3HaYeHUN TPUTOHOMETPUUECKUX (PYHKIIMIA

30 YETHOCTH U NEPUOIUYHOCTD
TPUTOHOMETPUUECKUX (PYHKLIUN

31 YETHOCTD ¥ IEPUOANIHOCTD
TPUTOHOMETPHUECKUX (DYHKIIUH

39 Tpuronomerpuueckre GyHKIUH, UX
CBOWCTBA U TpapUKu

33 Tpuronomerpuieckne GyHKIUH, UX
CBOWCTBA U TrpapuKu

34 Tpuronomerpuveckne GyHKIIUH, UX
CBOICTBA U TpaduKu

35 OOpatHble TpUTOHOMETpUYECKHE QYHKIINU.

36 OOpatrHbIe TPUTOHOMETPUIECKHE (QYHKIINH.
Perienue TpUroHOMETpHUECKUX

37 ypaBHeHUH. OTOOp KOpHEH C OMOIIBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH

38 Perienue TpUroHOMETPHUECKUX




ypaBHeHH. OTOOp KOpHEH ¢ TOMOIIBIO
TPUTOHOMETPUUYECKOH OKPYKHOCTH

39

40

41

Pemenue TpuroHoMeTpuuecKux
ypaBHeHH. OTOOp KOpHEH ¢ TOMOIIBIO
TPUTOHOMETPUUECKON OKPY’KHOCTH
Pemenue TpuroHoMeTpruuecKux
ypaBHeHUH. OTOOp KOPHEH C ITOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

Pemenue TPUTOHOMCETPHYCCKHUX
HCPABCHCTB

42

Pemrenne TpuroHoMeTpu4EeCKuX
HEPABEHCTB

43

44

Pemenue TpuroHomeTpuecKux
HEpPABEHCTB

Ypok 0600111eHNs U cHCTeMaTH3alluu
3HaHuil «TpuroHomerpuueckue GyHKIUH.
YpaBHEHUS U HEPABEHCTBA»

45

KonTponshas pabora:
«Tpuronomerpuueckue GyHKINU.
VYpaBHEHUs U HEPAaBEHCTBa»

46

KommiekcHele yncna. AnreOpandeckas u
TPUTOHOMETpHUEcKas (popMbI 3arucu
KOMITJIEKCHOTO YHCIIa

47

48

KommniekcHble uncna. Anredpandeckas u
TPUTOHOMETpHUEcKas (popMbI 3arucu
KOMIIJIEKCHOTO YUCIIa

KommekcHble uncna. Anredpandeckas u
TPUTOHOMETpHUECKasi POPMBI 3arucu




KOMIIJICKCHOT'O YHncCJia

Apudmerrueckue ornepaium ¢

49 KOMIUIEKCHBIMU YHCIIaMHU

50 Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMU YHCIIaMHU

51 N300pakeHre KOMIUIEKCHBIX YMCell Ha
KOOPJAMHATHOW INIOCKOCTH

59 N300pakeHre KOMIUIEKCHBIX YUCell Ha
KOOPJAMHATHOM INIOCKOCTH

53 ®opmyna Myaspa. Kopau n-oii ctenenu us
KOMIIJIEKCHOT'O YHUCIIa

54 ®opmyna Myaspa. KopHu n-oii ctenenu u3
KOMILJIEKCHOT'O YHUCIIa

55 IIpuMeHeHNEe KOMIUIEKCHBIX YMCEI JUIS
pelieHus 3a1a4

56 IIpuMeHeHnEe KOMIUIEKCHBIX YMCEI JUIs
pelieHns 3a1aq

57 [lepBoobOpa3Hasi, OCHOBHOE CBOWCTBO
epBOOOPA3HBIX

58 IlepBooOpazHbIe 1eMEHTAPHBIX (QYHKIUHA.
[IpaBuia HaX0XICHHUS IEPBOOOPA3HBIX

59 IlepBooOpazHbIe AIeMEHTAPHBIX (DYHKIHHA.
[IpaBuia HaX0XICHHS IEPBOOOPA3HBIX

60 NHuterpai. I'eoMeTpudecKnii CMBICI
MHTerpaia

61 Brruncnenue onpeenéHHOro nHTerpaia mo
¢dbopmyne Hetotona-Jleitoama

62 Brruucnenue onpeaenéHHOro HHTETrpasia 1mno




dbopmynie Hetotona-Jleiioauma

HpI/IMeHCHI/Ie HHTErpaia I HaXOXIACHUA

63 .
I0MIAIeH TUTOCKHUX (PUTYP

64 [TpuMeHeHre MHTETpaa A1l HAXOXKIACHUS
00bEMOB reOMETPUICCKHUX TEI

65 [Tpumeps! pemenuii qudQepeHnraIbHbIX
YpaBHEHUU

66 [Tpumeps! pemeHui quddepeHIraIbHbIX
YpaBHEHUU
MareMaTHueCKoe MOJICIIUPOBAHHE

67 peaNbHBIX MPOIIECCOB C MTOMOIIBIO
nuddepeHInaTbHbIX YPaBHEHHIHA
MaremaTrnueckoe MOAECIMPOBAHUE

68 PEATBHBIX MTPOIIECCOB C MTOMOIIIBIO
muddepeHranbHbIX ypaBHEHUH

69 HarypanbHble 1 1ienbie yncia

70 [IpuMmeHeHne MPU3HAKOB AETUMOCTH IENBIX
qucen

71 [TpuMeHeHre TPU3HAKOB IETMMOCTH TIEITBIX
qHCcen

79 [IpuMmeHeHne MPU3HAKOB AETUMOCTH IIEJIBIX
gucen: HOJl m HOK

73 [IpuMmeHeHne MPU3HAKOB AETUMOCTH IENBIX
gucen: HOJl u HOK

72 [TpuMeHeHne TPU3HAKOB IETMMOCTH TIEITBIX
YHCeN: OCTATKU IO MOJTYJTIO

75 [IpuMmeHeHne MPU3HAKOB AETUMOCTH IENIBIX

YHUCCII: OCTAaTKH 110 MOAYJIIO




76

HpI/IMeHeHI/Ie MMPU3HAKOB ACIMMOCTH LICIIBIX
YHUCCII: aJITOPUTM EBKJ’II/II[a JJIs1 pCHICHUA
3a4a4 B LCJIbIX YUCJIaX

77

78

79

[TpomesxyTouHasi KOHTpOJIbHAs paboTa

[Ipumenenne npou3BOIHON K
uccienoBaHuio GyHKIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K
uccienoBaHuio GyHKIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

80

[IpuMeHeHne Npon3BOJHOM K
WCCIIEIOBAaHHIO (PYHKIMI HA MOHOTOHHOCTD
U DKCTPEMYMBI

81

82

83

[IpuMeHeHne npon3BOJHOM K
UCCIEeI0BaHUI0 (QYHKIMII HA MOHOTOHHOCTh
U DKCTPEMYMBI

Haxoxxnenne HanOobIIero u
HaMMEHBIIETO 3HaYEeHUs HETIPEPHIBHOM
(GyHKIIMM Ha OTpe3Ke

Haxoxxnenne HaunOobIIero u
HaMMEHBIIETO 3HaYEHUs HETIPEPHIBHOM
(GyHKIMU Ha OTpe3Ke

84

Haxoxnenue HanOOJIBIIETO 1
HAaUMEHBIIIETO 3HAUCHUS HEMPEPHIBHOMN
(GyHKIIMU Ha OTpe3Ke

85

Haxoxnenue HanOOJIBIIETO 1
HAaUMEHBIIIETO 3HAYCHUS HETPEPHIBHON
(GbyHKIIMH Ha OTpE3Ke




[IpuMeHeHne Npou3BOJHON IS

86 HaxO0’KJICHUSI HAMJTYYIIEro PEIICHUS B
MPUKJIAJHBIX 3a7a4ax
[IpuMeHeHne Npou3BOJHON IS

87 HaXO0XJACHHS HaWIYyqIlEero peleHus B
IIPUKJIAIHBIX 3a7ja4ax
[Ipumenenue npou3BOIHOMN IS

88 OIIpe/ieNIEHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3alaHHOTo (POPMYIIOH HITH
rpaduKoM
IIpuMeHeHre NpOU3BOIHON A

89 OIIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3alaHHOTo (POPMYIIOH HITH
rpaduKoM

90 Kommnosurus ¢hyHkImit

91 Kommnozumust pyHKImit

92 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOP/AMHATHOH MJIOCKOCTH

93 I'eomeTpuueckue oOpas3sl ypaBHEHUH Ha
KOOP/AMHATHOH MJIOCKOCTH

94 KonTponbnas pabora: "UccnenoBanue
(GYHKIUI ¢ TOMOIIBIO TPOU3BOTHON"

95 OCHOBHBIE METOABI PELLIEHUS
MOKa3aTeJIbHBIX HEPABEHCTB

96 OcCHOBHBIE METOBI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

97 OcCHOBHBIE METOBI PELICHUS

IMOKa3aTCJIBHBIX HCPABCHCTB




I'padmueckue MeToAbI pelieHUs

%8 MOKa3aTeIbHbIX YPaBHEHUI
99 I'paduueckue METObI pEeLICHUS
[10Ka3aTeIbHbIX HEPABEHCTB
100 OcHOBHbBIE METOBI PELICHUS
UppallMOHATILHBIX HEPABEHCTB
101 OcHOBHBIE METO/BI PELLICHUS
UppallMOHATILHBIX HEPABEHCTB
102 OcCHOBHBIE METO/BI PELLICHUS
HUPpAIMOHATIbHBIX HEPABEHCTB
103 I'padmyeckue MeToabl pemeHus
UppalMOHANIBHBIX YpaBHEHUI
104 I'paduueckue METOIbI pELICHNUS
HPPAIMOHATIBHBIX YPaBHEHUN
105 OCHOBHBIE METOBI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB
106 OCHOBHBIE METOABI PELLIEHUS
norapuMUYECKUX HEPABEHCTB
107 OCHOBHBIE METO/BI PELLICHUS
Jorapu(MUIECKUX HEPABEHCTB
108 I'padmyeckue MeToAbI perieHUs
Jorapu(PMUIECKUX YpaBHEHUN
109 I'padmyeckue MeToAbl perieHus
norapuMUYECKUX HEPABEHCTB
110 I'padmueckue MeToabl pemeHus
Jorapu(MUIECKUX HEPABEHCTB
11 I'padmyeckue MeToAbI perieHus

IIOKa3aTCIbHBIX U J'IOI‘apI/I(i)MI/I‘IeCKI/IX




YpaBHEHUU

Kontponbnas padota: "UpparnmonaibHblie,

112 MoKa3aTeIbHbIE U JorapudMudeckue
HepaBeHCTBa"

113 PanmonansHbIe ypaBHEHHUS ¢ TapaMeTpaMu

114 PanmonansHble HEpaBEHCTBA C
napameTpamu

115 PanrioHanbHbBIE CUCTEMBI ¢ TTapaMeTpamMu

116 HppanmoHansHbie ypaBHEHHUS, HEPABEHCTBA
C mapameTpaMu

117 HppanmoHanbHble CUCTEMBI C ITapaMeTpaMu

118 [TokazarenbHbIe ypaBHEHUS, HEPABEHCTBA C
napameTpamu

119 [TokazaTenbHbIE CUCTEMBI C TApAMETPAMU

120 Jlorapudmuueckue ypaBHEeHuUS,
HEPaBEHCTBA C apaMeTpaMHu

121 Jlorapudmuueckue CUCTEMBI C
napameTpamu

122 Tpuronomerpuieckre ypaBHEHUS C
napameTpamu

123 Tpuronomerpuueckrue HepaBeHCTBA C
napameTpamu

124 TpuroHoMeTpuveckne CHCTEMBI C
napameTpamu
[TocTtpoenue u uccnenoBaHue

125 MaTeMaTHYECKUX MOJIEeH peabHbIX

CUTYallUil C MOMOIIBIO YPAaBHEHUH C
napameTpamu




[TocTtpoeHue u uccnenoBaHue
MaTEeMaTHYECKUX MOJIENIeN peabHbIX

126 CUTYAIUH C IIOMOIIBIO CUCTEM YPABHEHHI ¢ L
napameTpamu

127 KonTponbHas padora: "3amauu ¢ 1
napamerpamu”

128 HOBTOPeHI/Ie, 000011IeHHEe, CHCTEMATH3AIIHAS 1
3HAHUI

129 HOBTOPGHI/IG, 000011IeHIE, CHCTEMATH3AIUS 1
3HAHUI

130 HOBTOPGHI/IG, 00001IeHIE, CHCTEMATH3AIHS 1
3HAHUI

131 HOBTOPGHI/IG, 000011IeHIE, CHCTEMATH3ALIHS 1
3HAHUI

132 HOBTOPCHI/IG, 000011IeHHE, CHCTEMATH3AIIAS 1
3HAHUI

133 HOBTOPGHH@, 0000111eHHEe, CUCTEMATU3ALIUS 1
3HAHUI

134 HOBTOPCHI/IG, 000011IeHHE, CHCTEMATH3AIIAS 1
3HAHUI

135 HOBTOPCHI/IC, 000011IeHHE, CHCTEMATH3AIINAS 1
3HAHUI

136 HOBTOPGHHG, 000011IeHHEe, CUCTEMATH3AIUS 1
3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 136

[NPOT'PAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBePsIEMOro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yjabTara
1 Yuciia v BBIYUCIICHUS
11 OnepupoBaTb MNOHATUSAMM: pPALMOHAIBHOE U JICHCTBUTENBHOE YHCIIO,
' OOBIKHOBEHHAsI U A€CATUYHAs IpOOb, IPOLIEHTHI
12 BeimonuaTe  apudmMernyeckue — OmepalMd € PAalUOHAIBHBIMH |
' JeHCTBUTEIbHBIMU YHACITAMHU
13 BbinonsaTe npubamkEHHbIE BBIYUCICHHUS, UCIIOIB3YsI IPaBHila OKPYTIIEHUS,
' JeNaTh MPUKUAKY U OIICHKY pe3yJIbTaTa BEIYUCICHUI
OnepupoBaTh HOHATUSAMM: CTENEHb C LIEJIBIM IOKa3aTeleM, CTaHAapTHAs
14 dopma 3amMcu AECHCTBUTEIBHOIO 4YMCIA, KOPEHb HATypaJbHOM CTENEeHH;
' UCIMOJIb30BaTh MOAXOANYI0 (OpMY 3alHMCHU JEHCTBUTEIbHBIX YUCEN JUIs
pelLIeHHs] IPAKTUYECKHX 3a/1a4 U IPECTABICHUS JaHHBIX
OnepupoBaTh MOHATUSMH: CHHYC, KOCHHYC U TAHTEHC MTPOU3BOJIEHOTO YIJIa;
1.5 UCMOJNb30BaTh  3alMCh  IPOM3BOJIBHOIO  yIyla  4Yepe3  oOpaTHbIe
TPUTOHOMETpHUUYECKUE (DYHKIMU
2 VYpaBHeHUS 1 HEpaBEHCTBa
OnepupoBaTh MOHATHAMHU: TOXAECTBO, ypaBHEHHME, HEPAaBEHCTBO, IIEJIOE,
2.1 panroHaIbHOE, UppanoHalIbHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPHUUYECKOE YpaBHEHUE
59 BeinonuaTe nmpeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUM M peraTh
' TPUTOHOMETPUUYECKUE YPABHEHUS
BeimonHATe TpeoOpa3oBaHus LENbIX, PAlMOHATBHBIX U HWPPAIHOHATBHBIX
2.3 BBIDQKEHUH ¥ pemaTh OCHOBHBIE THIBI IENBIX, PAlMOHAIBHBIX |
UppaIMOHATIFHBIX YPAaBHEHUI U HEPABEHCTB
24 [TpuMeHATh ypaBHEHHMs M HEPaBEHCTBA [UIl pPELIEHHUS MaTeMaTHYeCKUX
' 3a]a4 U 3a]]a4 U3 pa3IuvHbIX 00JacTel HayKH U peaibHOM KU3HU
MogenupoBaTh peajbHbIE CUTyallMd Ha s3blKe anreOpbl, COCTABIATH
2.5 BBIPQ)KEHUS, YPAaBHEHUS, HEPABEHCTBA IO YCIOBHUIO 3aJlaud, UCCIENI0BATh
MOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAaHUEM arrapara ajareopsl
3 OynHkmn 1 rpadukm
OnepupoBaTh MOHATUAMH: (PYHKIHS, CIOCOOBI 3aaHusl (PYHKIIMH, 00IaCTh
3.1 omnpezieNieHuss M MHOXECTBO 3HaueHH ¢GyHkuuu, rpaduk QyHKIUY,
B3aMMHO OOpaTHbIE PYHKIIMH
3.2 OnepupoBaTh NOHATHAMU: UYETHOCTh M HEUETHOCTh (QYHKUMH, HYIH




(byHKINH, TPOMEXYTKH 3HAKOMIOCTOSTHCTBA

3.3 Hcnonb3oBath rpaduku GyHKITUN 1)1 pelIeHUsT ypaBHEHUN
34 CrtpouTth U yuTaTh rpaduKy TUHEWHOW (YHKLINHU, KBAAPATHUHONW (PYHKIIUH,
CTeneHHON (YHKIMH C LENbIM MoKa3aTelleM
Hcnonw3oBare rTpaduku (GyHKIMNA 78 UCCICIOBAHHS MPOIECCOB U
3.5 3aBUCHUMOCTEH MpU pENICHUH 3a7ad M3 JPYruX y4eOHBIX MPEIMETOB W
pealbHOM JKU3HH, BEIpaXaTh POpMyIaMu 3aBUCUMOCTH MEX]Ty BEIMIMHAMHI
4 Hauana marematnyeckoro anaamsa
41 OnepupoBaTh TOHSATUSMU: TOCIEAOBATEIBHOCTh, apudMeTndyeckas U
' reoMeTpUYecKasl Iporpeccuu
42 OnepupoBaTh TIOHATUSAMHU: OECKOHEYHO YyOBIBAIOIIAs TeOMETpUYECKas
' mporpeccusi, cyMmMa 0€CKOHEUHO yOBIBAIOIICH reOMETPUIECKON IPOrPEeCcCUu
4.3 3aaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonp30Barh CBOMCTBA MOCIENOBATENIBHOCTEW W MPOrPECCUU IS
' peIICHUs PeaTbHBIX 33729 MPHUKIIATHOTO XapaKTepa
5 MHokecTBa 1 JIOTHKA
5.1 OnepupoBaTh MOHATUSMU: MHOXKECTBO, OTIEPAIIUN HAJl MHOXKECTBAMU
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar JJis  OIHCaHUs
52 pEATbHBIX TIPOIIECCOB U SBIICHUH, NIPH PEIICHUU 3a/1a4 U3 JPYTUX YICOHBIX
IPEIMETOB
53 OnepupoBaThb  MOHATUSIMU:  OMpeEJelieHue, TeopeMa,  CIEICTBUE,
JI0Ka3aTeNbCTBO
11 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
MPOBEPSIEMOT0 .
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero o0pa3zoBaHus
pe3yJbTara
1 Uucna u BBIYUCIECHUS
OnepupoBaTh MOHATHAMH: HaTypalbHOE, MEJI0€ YHWCIO; HCIOIb30BaTh
1.1 MPU3HAKKA JCIMMOCTH IENBIX YHUCEN, pPA3Jl0oKEeHHE 4YHCla Ha TPOCThIE
MHO>KUTENH ISl PEIICHUS 33129
1.2 OnepupoBaTh MOHATHEM: CTEIICHB C PAITMOHAILHBIM MTOKA3aTeIeM
13 OnepupoBaTh MOHATHIMH: JOrapudM 4YHciIa, ASCITHYHBIC M HATypaJIbHBIC
' sorapruQGMsI
2 YpaBHEeHUS 1 HEPaBEHCTBA
[IpumeHsaTp cBOWCTBa CTENMEHW JUIA TPeoOpa3oBaHUS  BBIPAKECHHM,
2.1 OTIepUPOBATh TIOHATHUSMH: IIOKA3aTeIbHOE YpaBHCHHE W HEPaBEHCTBO;

pe€miaTb OCHOBHBIC TUIIBI ITOKA3aTCIIbHBIX ypaBHeHHﬁ U HCPAaBCHCTB




BeimonuaTe mpeoOpa3oBaHMs BBIPAKEHUH, COAEPXKAIIMX JIOTapU(MBI,

2.2 ONEpPUPOBATh MOHATUAMU: JIOTapU(PMUUECKOE ypaBHEHHE M HEPaBEHCTBO;
pelaTb OCHOBHBIE THUIIbI JJOTApU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB
2.3 HaxonuTh pemeHus npocTeHImX TpPUroHOMETPUIECKUX HEPABEHCTB
OnepupoBaTh MOHATHSAMHU: CUCTEMA JIMHEMHBIX YpPAaBHEHUH U €€ pelleHUeE;
2.4 UCIOJIb30BaTh CUCTEMY JIMHEHHBIX YPAaBHEHUH I PEeLICHUs MPAKTUYECKUX
3aja4
55 HaxonuTh pemieHns npocTelnx CUCTEM U COBOKYIHOCTEN pallMOHAIbHBIX
' YpaBHEHHH U HEPaBEHCTB
MogenupoBaTh peajbHbIE CUTyalldd Ha S3bIKe anreOpbl, COCTABISATH
2.6 BBIPQXCHUS, yYpaBHEHHS, HEPABEHCTBA U CHUCTEMbl IO YCJIOBHIO 3aJayH,
HCCIIEIOBATh MOCTPOSHHBIE MOJIEIH C HCIIOJIb30BaHUEM amrapara areOpbl
3 OyHKIMK U TpaduKu
OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (DYHKIHSA, MPOMEKYTKH
31 MOHOTOHHOCTH (YHKLUHU, TOYKH 3KCTpeMyMa (YHKIMM, HaubOosbliee U
' HalMEHblIee 3Ha4eHUs (PYHKIMHM Ha MPOMEXYTKE; HMCIIOJIb30BaTh MX IS
uccieoBaHus QyHKIMU, 3aJaHHON rpaduKoM
OnepupoBaTh NOHATHAMH: TPAPUKU MOKA3aTEIBHON, JOTapUPMHUUECKON H
3.2 TPUTOHOMETPHUYECKUX (DYHKIMI; H300pakaTh WX Ha KOOPAMHATHON
IUIOCKOCTH UM UCIOJIb30BAaTh /IS peIlIeHHs] YpaBHEHUI U HEPaBEHCTB
33 N300pakaTh Ha KOOPAWHATHOH MJIOCKOCTH Tpa)MKK JIMHEHHBIX YpaBHEHHHA
' Y MCTIOJIb30BATh UX JUIS PELICHUS CHCTEMBI JIMHEHHBIX YpaBHECHUN
34 Hcnonb3oBate rpadukn (GyHKUMH [ HCCIEAOBAaHUS IPOLECCOB U
' 3aBUCUMOCTEH U3 JPYruX y4eOHBIX JAUCIUILIIH
4 Havana marematndeckoro ananmsa
OnepupoBaTh MOHATUSAMU: HETIpepbIBHAs QYHKIINS, TPOU3BOIHAS (DYHKIINH;
4.1 MCIOJIb30BaTh T€OMETPUYECKUH M (DU3MUECKUN CMBICI MPOU3BOAHON JUIsS
pelieHns 3a1a4
4 HaxonuTeh  MpoM3BOAHBIE  3JEMEHTapHBIX  (QYHKIUH,  BBIYMCIATH
' IPOM3BOJIHBIE CYMMBI, IPOU3BEIECHHS, YACTHOTO (DYHKLIUH
Hcnonp3oBaTh  NPOM3BOAHYIO  JJII  HUCCIENOBaHUS  (QYHKIMM  Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBbI, MPUMEHATh PE3yJIbTaThl MCCIEAOBAHHS K
MOCTPOCHHIO IPpahuKOB
44 Hcronp30BaTh MPOU3BOAHYIO IS HAXOXKACHUS HAWJIYYIIETO PEIICHUS B
' NPUKIIAJHBIX, B TOM YHCJIE COIMaIbHO-DKOHOMUYECKHX, 3a/1auax
45 OnepupoBaTh MNOHATUSMM: TEpBOOOpa3Has M HWHTErpai; MOHUMATh
' reOMEeTpUYECKUil U (PU3NUECKHI CMBICIT HHTETpaja
46 Haxonuth nepBooOpa3Hble 3JI€MEHTapHBIX (YHKLINH, BBIYUCISATh HHTETPa
' no ¢opmyine Hetorona — JleiiOHuna
47 Pemrate nmpukiagHbIe 3a/1a4d, B TOM YUCIIE CONHATBHO-DKOHOMUYECKOTO U

(u3nvecKoro xapakrepa, CpeJIcTBAMU MAaTEMaTHYECKOTO aHAIIN3a




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

Koxa
1 Yucna u BIYUCIECHUSA
Pammonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIE JApPOOHM, IPOLEHTEHI,
11 OECKOHEUHBIE MEPUOANYECKHE IpoOH. Apr(METHIECKHE OTEPauy ¢ pAIlMOHATLHBIMU
' qucIaMu, IpeoOpa3oBaHUs YUCIOBBIX BelpakeHU. [IpuMenenue npobeii u mporeHToB
JUIs PeLIeHUs IPUKIIAJHBIX 33/1a4 U3 pa3jInYHbIX OTpAciael 3HaHUM U peanbHOM KU3HU
JeiicTBuTenpHbIC Yncia. PanpioHanbHbIe M HPPALMOHAIBHEIC YKca. Apru(MeTHIeCKre
1.2  omepaumu ¢ ACWCTBUTEIBHBIMH uuCIaMH. [IpuOMMKEHHBIE BBIYMCICHUS, IpaBUIIA
OKpYIJICHUs, IPUKUKA U OLEHKA pe3yJbTaTa BEIYUCICHUH
Crenensb ¢ nenbsiM nokaszaresneM. CtangapTHas opMa 3amucu AeHCTBUTEFHOTO YHCIA.
1.3 = Hcnonw3oBanue moaxomsmield (GopMbl 3alHCH JACHCTBUTEIBHBIX YHCEN Ui PELICHUS
NPaKTUYECKHX 3a/1a4 U TPEICTABICHUS JTaHHBIX
14 Apudmerndeckuil KOpeHb HaTypalbHOM cTeneHu. JleHCTBUS ¢ apU(PMETHYECKUMHU
' KOPHSIMU HaTypaJlbHOW CTETIEeHU
15 CuHyC, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
ApKTAHT€HC YHCIIOBOTO apryMeHTa
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE TPE0Opa3OBaAHUS
99 [IpeobpazoBaHne TPUTOHOMETPUIECKUX BhIpaKeHHH. OCHOBHBIE TPUTOHOMETPUIECKHE
' hopmyJIbI
53 VYpaBHeHUe, KOpeHb YypaBHeHHUs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. MeTon
UHTEPBAJIOB
2.4  Pemenue 1enbIxX U ApoOHO-PALMOHATBHBIX YPABHEHUN U HEPABEHCTB
2.5 Pemrenne nppalimOHaNIBHBIX YPaBHEHUN U HEPABEHCTB
2.6  PemeHue TpUrOHOMETPUYECKUX YpaBHEHHI
97 [TpumeHeHne ypaBHEHNH ¥ HEPABEHCTB K PEIICHUIO MATEMAaTHYECKUX 3a/1a4 U 3aa4 U3
' Pa3IUYHBIX 00J1aCTel HayKH U pealibHOM KU3HU
3 OyHKIHH U TpaduKh
31 OyHKMs, crnocoObl 3amanus ¢QyHkuuu. ['padux ¢yHknuu. BzanmHO oOpaTHBIE
' GyHKIUHA
3.9 OO6nactp ompenesneHUss W MHOXECTBO 3HaueHuH QyHkuuu. Hymu ¢ynkuuu.

[TpoMexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE DYHKIIUN




33 CrenenHast (GyHKIHUS C HATYpaJbHBIM M LEJBIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk.
' CgoiicTBa 1 rpaduK KOpHs N-0i1 CTETICHU
34 Tpuronomerpuveckass OKpPYKHOCTb, OMNpEICICHHE TPUTOHOMETPUYECKHX (HYHKUIUI
' YHCIIOBOTO apryMEeHTa
4 Hauana maremaTHueckoro aHaimsa
41 [locnenoBareabHOCTH, CIOCOOBI 3aJaHUS  IOCIENIOBATEIBHOCTEH. MOHOTOHHBIE
' TI0CIIeIOBATENLHOCTH
Apudmerndeckass M reomerpuueckas mnporpeccuu. beckoHeuHo —yObIBaromas
49 ~ TEOMETpHYECKas MPOrPEcCH. Cymma OecKOHEYHO YOBIBAIOIIEH TeOMETpPHUYECKON
' nporpeccuu. Popmyna CIOXKHBIX NpOLEHTOB. lcmonb30BaHue mporpeccuu amis
pelIeHus peabHbIX 3a/1a4 IPUKIIAJIHOTO XapakTepa
5 MHoxecTBa U JOruKa
MHoxecTBO, omepanuu Haj MHOXecTBamMu. [luarpammbl Oinepa — Benna.
5.1 IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOTO ammapara JJjsl ONHCaHUS peajbHBIX
IPOLIECCOB U SABJICHUH, TP PEILICHUU 3aJ]ay U3 APYTUX YUeOHbBIX IIPEIMETOB
5.2 Ornpenenenue, Teopema, CleiCTBUE, J0Ka3aTeIbCTBO
11 KJIACC
Kon IIpoBepsieMbIi 3JI€MEHT COAEPKAHUS
1 Yucna v BIYUCICHUS
11 HarypanbHble u niensie uncina. [lpusHaku AeTMMOCTH LENbIX Yncel
1.2 Crenensb ¢ pallnoHaIbHBIM MTOKa3areraeM. CBOWCTBA CTEEHU
13 Jlorapudm uncna. JlecaTudynble U HATypaJlbHbIE JOrapHUPMbI
2 VYpaBHeHUs U HEpaBEHCTBa
2.1 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMX JIOTapU(PMBI
2.2 [IpeobpazoBanne BEIpaKEHHIA, COACPIKAINX CTETICHH C PAllMOHAIBHBIM MTOKa3aTeIeM
2.3 [TpuMepbl TPUTOHOMETPHUECKUX HEPABEHCTB
2.4 [Toka3aTenpHBIC YpaBHEHUS 1 HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHUS] U HEPAaBEHCTBA
26 CucTeMbl TUHEHHBIX ypaBHEHUH. Pelienne npuKiIaHbIX 3a/1a4 ¢ TTIOMOIIBIO CHCTEMBI
' JIMHEUHBIX YPABHEHUN
2.7 CucTeMbl 1 COBOKYITHOCTH PAallMOHATBHBIX YPAaBHEHUH M HEPABEHCTB
)8 [IpumeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUIO MaTeMaTHUECKUX 3aJau
' ¥ 33/1a4 U3 Pa3InYHbIX 00JIaCTel HAYKU U peallbHOW KU3HU
3 OyHKIMH U TpaduKu
Oynkuus. [lepuoanueckue ¢yakun. I[IpomMexxyTku MOHOTOHHOCTH (DYHKLHMH.
3.1 MakcumymMbl U MHHUMYMBI (yHKIuH. HauOomnbliee M HauMeHbllee 3HAYEHUE

(GYHKIIMHM Ha IPOMEXKYTKE




3.2

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U rpaduku

3.3 [TokazaTtenpHas u orapudmudeckas GyHKIIMH, KX CBOWCTBA U Ipaduku
3.4 Hcnonp3oBanue rpadukoB GyHKIUN IS peIIeHUs] YpaBHEHUH 1 JIMHEHHBIX CHCTEM
Ucnonb3oBanue rpadukoB PyHKIMIA TSI KCCIEAOBAHUS MTPOLIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbIE BO3HHKAIOT NpPU pEIICHUH 3a7ad W3 JPYIHX YUeOHBIX INPEIMETOB H
pEaTbHOM KU3HU
4 Hauana marematnyeckoro anaamsa
4.1 HenpepsiBabie pyHkinu. MeTo MHTEPBAJIOB AJIsl pEIICHUS] HEPABEHCTB
4.2 [TpousBoaHas pyHkuuu. ['eomeTpuuecknii 1 PU3NUECKUA CMBICIT TPOU3BOTHOM
43 [IpousBoanbie sneMeHTapHBIX (GyHKUUHA. DOpMyIbl HAXOXKIEHHUS MPOU3BOJHOMN
' CYMMBI, IPOU3BEICHUS U YACTHOTO QYHKIUI
[IpumeHeHnne mTPOM3BOMHONW K UCCIEAOBAaHHIO (YHKIMI HAa MOHOTOHHOCTH U
4.4 9KCTpeMyMbl. Haxosxnenne HamOONbIIero U HAaWUMEHBIIETO 3HaueHUS (YHKIUU Ha
oTpe3Ke
[TpumeHeHre TPOU3BOJHON IS HAXOXACHUS HAWIYYILIEro PELICHUS B MPUKIATHBIX
4.5 3aayax, JUIsl OMpeAeNieHUs] CKOpPOCTH TMpoIllecca, 3aJaHHOro (opMyloN uiau
rpaduKom
4.6 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX
4.7 WuTerpan, ero reomerpuueckuii 1 (HU3NYECKUil cMbICI. Bbluncienue uHTErpaa mo

dbopmyrne Hetotona — JleiiOuuma
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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
o0rmiero oOpa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh U3YUCHHSI JUCLUILINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IMKJIA.
[Tockonpky  JOTMYECKOE€  MBILUIEHHE,  (QOpMHUpyeMOe  TpU  HU3yYEHUHU
0Oy4aIOIUMHUCS TMOHSATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOCHUU IIETIOYKH JIOTHYECKUX YTBEPKACHUN MPHU PEIICHUU T€OMETPHUECKUX
3aJa4, YyMEHHE BBIABUTATb U ONPOBEpraTh THUIOTE3bl HEMOCPEACTBEHHO
UCIOJIB3YIOTCSl TIPU PELIEHUM 3a/lad €CTECTBEHHO-HAYYHOI'O IMKJIA, B YaCTHOCTH
¢uznueckux 3aaay.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOn€HHOM
YpPOBHE — pa3BUTHE WHAWBHUIYAIbHBIX CIIOCOOHOCTEW OOy4alommxcs mpu
U3Y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHOM obmactu «MartemaThka u
uHpopMaTuKa»  uyepe3  OOecleueHUE  BO3MOXKHOCTH  NPUOOpPETeHHs U
UCIIOJIb30BaHUsl Oosiee TIyOOKMX T€OMETPUYECKUX 3HaHMM W JIeHCTBUH,
CHeM(PUIHBIX TEOMETPUH, U HEOOXOAUMBIX UIS YCIIEITHOTO MPO(hecCHOHATBEHOTO
00pa3oBaHMsl, CBA3aHHOTO C MCIIOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHbIMH 3aJauyaMu Kypca T€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
PaCIIUPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 YpOBHS, SIBISIFOTCS:

pacipeHe MpeACTaBIeHUsI O TEOMETPUU KaK YaCTH MUPOBOM KyIbTyphI H
¢dbopMHpOBaHNE OCO3HAHMS B3aMMOCBS3M T€OMETPUH C OKPYKAIOITIM MHPOM;

dbopMupOBaHHE TPENCTaBICHHUS O TMPOCTPAHCTBEHHBIX (QHUTypax Kak o
BOXHEHIIMX MaTeMaTHYECKUX MOJENSIX, MO3BOJISIONIMX OIUCHIBAaTh U HM3ydaTh
pa3HbI€ SBJICHUS OKPYXKAIOIIEro MUpa, 3HaHWE MOHITUMHOTO anmnapara o pasJeiy
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

dopMupoBaHre  yMEHHS ~ BIAJACTh  OCHOBHBIMH  TOHSATHSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyll U yMeHUE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOAUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1aY;

dbopMUpOBaHrE YMEHUs paclio3HABATh HA YEPTEKAX, MOJACIAX U B PEATBHOM
MHUpPE MHOTOTPAHHUKH M Tejla BpAIEHUS, KOHCTPYHPOBaTh T'€OMETPHUUYECKUE
MOJIENH;

¢bopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUECKOTrO MOCTPOEHUS
MaTEeMaTHYECKUX TEeOopHi, (opMHpOBaHME TOHWMAHUS POJM AKCHOMATHUKH TPU
IIPOBEJICHUHN PACCYKICHUN;

dbopMupoOBaHHE yYMEHHS BIAJETh METOJAMHU JIOKa3aTeIbCTB M alTOPUTMOB
pellleHusl, YMEHUSI MX MPUMEHSTh, MPOBOJIUTH JOKA3aTEJIbHbIE PACCYKICHUS B
XO/JI€ PeUICHHs CTEPEOMETPUUECKUX 3aJ1ay U 3a]a4 C MPAKTUUYECKUM COJCPKAHUEM,



dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
00O0CHOBaHMHU MaTEeMAaTUYECKUX YTBEPXKIECHUIN U POJIM aKCHOMATHKHU B MIPOBEICHUU
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJbHBIX UM  TBOPUYECKHUX
CIIOCOOHOCTEM 00y4Jaronuxcs, MOo3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIIJICHUS, UHTEpPECca K U3YUCHHUIO T€OMETPHUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PAClO3HABAThb IMPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHUS PEAbHBIX CHUTYyalllil, HCCIIEJOBAaHUS MOCTPOCHHBIX MOJIEIEH,
UHTEPIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «xmaccax sBisaroTcs:  «[IpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKToppl W  KOOpAWHATHI B
IIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 xnaccax, OTHOCUTCSI KO BCEM COJIEpKaTEIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMupoBaHHE JIOTHYECKMX YMEHUH  pacmpeiensercs He TOJIbKO IO
CoJIep>KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudeHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOLIIEE MPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi padboueit
MPOrpaMMBbI, pacHpeleEHHBIM IO TojaM OOyYeHHS, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamannuch HEOJAHOKPATHO. JTO TMO3BOJSET OPraHu30BaTh  OBIAJCHUE
Te€OMETPUYECKUMHU OHATUSMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYMATEIbHO, C
cOOJII0ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAaHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPEICTABICHUN 00ydYarolUXCsl, paclIupss U yriayouss
e€, 00pasys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math ychmoBus i auddepeHunanuu  00ydeHUs, IOCTPOEHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX TMporpamMMm, OOeCleyuTh yriayOnEHHOoe
U3y4eHHE T€OMETPUHU KaK COCTaBIISIIONIEeH yueOHOoro npenMera «MareMaTukay;

MOJITOTOBUTh OOYYalONIMXCsA K MPOJODKCHHIO H3yYeHUS MaTeMaTHKH C
ya€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTb MEXITY
o01uM 1 ipodeccuoHaTLHBIM 00Pa30BaHUEM.

Ha wusyuenue yuebHOoro kypca «l'eomerpusi» Ha YriIyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemenro), B 11 xmacce — 102
yaca (3 Jaca B HEJIEJI0).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHOEe pacnosioKeHuEe TMpsAMBIX B IPOCTPAHCTBE: IEpECEKaroIuecs,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1ockoctd. [lapamienbHoe M UEHTpaJbHOE MPOEKTUPOBAHUE, U300paKE€HUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajljIeIbHBIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
[IPU3HAK MEPHEHIUKYIAPHOCTU MPAMOM U IUIOCKOCTH, TEOpeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IJIOCKOCTEH: NPU3HAK  IEPHEHIUMKYJIAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXTpaHHbIM U MHOTOIPAHHBIE YTJIBI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBenHnass TeopeMa Iludaropa. Ilupamupa: n-yrojibHas nUpamuiaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpadap, KyO. IlpeacraBmeHne O MpaBMWIBHBIX MHOTOTPAaHHUKAX: OKTadJp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TMOBEPXHOCTH MPABWIBHON MUPAMUIBL,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O PA3lIOKEHUHM BEKTOpa IO TpEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTusi: IMIIMHApPUYECKAss TOBEPXHOCTh, KOHHMYECKas IOBEPXHOCTH,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka mummuApa U KoHyca. CummeTpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHIbl U KoHyca. OOBEM 11apa U 1mapoBoro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIMCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ INEpEHOCa
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHart B npocTtpaHcTBe. KoopanHaTtel BekTopa. Pa3noxenue BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJIbHAsl CUMMETpPUS, 3€pKAbHAA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:kaanckoe BoCIUTaAHHE:

c(pOpMUPOBAHHOCTH I'PAKJAHCKOM MO3ULIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBaTh C COLMAIBHBIMA HHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUIKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMaTUYECKOU LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUsA, dTUYECKOIO IOBEICHUSA, CBSA3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e301acHOro 00pasa *KU3HU, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYyIOdI00Us, HHTEpeCc K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIOCOOHOCTh K  MaréMaTH4eCcKoMy  OOpa30BaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH KyJIbTYpbl, TOHUMAHUE BIIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM AesATEIbHOCTH, JTAroB eé
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MpU3HAK Kiaccu(UKaIuy,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crmoco0 penieHus ydeOHOW 3agauu  (CpaBHMBATh HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpeuYne,  Mpoliemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBIICHUSIMH, MPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIEcca, a TaKXKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMAaTHU3UpPOBaTh M HMHTEPIPETUPOBATh MHYOPMAIHMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHACBMEHHBIX TEKCTaX, aBaTh IMOSCHEHUS MO XOAY PELICHHS 3alayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
Npe3eHTalUd U OCOOCHHOCTEH ayAUTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ YYETOM HOBOM HH(OPMALINH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTEeMaTU4YECKOM 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHITh IPHUUHHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh LEJIb COBMECTHOM
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3rOBbIE IITYpPMBl» M WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCHU(UIIMPOBATH B3aUMHOE PACIOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSIMU, CBI3aHHBIMU C MHOTOTpaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PAaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX O0OBEMHBIX (pHUTYp:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamMuza), FTeOMETPUUYECKUX TEJ ¢ TPUMEHEHuEM HopMy;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb U IUIOCKOCTh CHUMMETPHUH
duryps;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HaXO0XXJICHUE TCOMETPUUYECKHX BEIUYUH, IMPUMEHSISI W3BECTHBIE METOIBI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJIEKaTh, MPeoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HWHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTexax U pUCYHKaxX;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTyallUU, MPUMEHSATh U3yYCHHBIC MOHSATUS B
npolecce IOMCKa PEelIeHHs] MaTeMaTH4eckd  CcpOopMyIMpOBaHHOM
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYUH;

e WMETh TMPEJCTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHSI TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHMYECKOW U CEepUyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIaCCU(UIIMPOBATH B3aUMHOE PACIIOIOKEHUE C(HEephl U MITOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHHUK, BIHCAHHBIM B cdepy U
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKU U3 PUCYHKOB IPOCTBHIX OOBEMHBIX (PUIyp: BHUI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKUE 3a1a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapaJuIeIbHOM  TIEPEHOCE, UEHTPAIBbHOM CHMMETPUM, 3€PKAIbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUW: METOJ CJEIO0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJararoliMX HECKOJIbKO IIAroB PEUICHUS, €CIU YCJIOBHS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELICHUU CTEPEOMETPUYECKUX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallMH Ha S3BIKE I'€OMETPUH, HCCIEN0BATH IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTpuio 24 2
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSMBIX U 25 1
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI U pacCcTOSHUS 12
MHororpanHuku 10
BekxTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 0000111IeHNE U CUCTEMATH3 AN 5 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 7 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 AHanmUTHYECKass TEOMETPHS 14
) [ToBTOpEHME, 0606IIICHI:I€ " 14 5
CUCTEMAaTH3aIHsI 3HAHHUHA
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 23
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBroKeHUs 4
7 [ToBTOpenue, 0600IIEHNE U 21
CHCTEMAaTH3aInsI 3HAaHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHBbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

[ToBTOpEHME Kypca MIaHUMETPUN

[ToBTOpEHME Kypca IIIaHUMETPUU

[ToBTOpEHME Kypca IIIaHUMETPUU

[ToBTOpEHME Kypca MIaHUMETPUN

o ol ks WIN E

[ToBTOpEHME Kypca IIIaHUMETPUU

[ToBTOpEHME Kypca MIaHUMETPUN

L

[Tpeamer crepeomerpuu. OCHOBHBIE
IOHATHUA CTCPCOMETPUH U IIpaBUJIa
M300pakeHUsI.

MHororpaHHuKH, U300paKEHUE
MPOCTEHIINX IPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AXCHOMEI CTCPCOMCTPHHU U TICPBLIC
CICOCTBUA N3 HUX

10

AKCHOMBI CTEPEOMETPHH U NIEPBHIE
CJIEJICTBHS U3 HUX

11

12

Pemenne 3aaa4 Ha IPUMCHCHUEC aKCUOM
CTEPEOMETPUHU U UX CIEIACTBHI

Pemenue 3a1a4 Ha npuMEHEHUE aKCUOM
CTEPEOMETPUHU U UX CIEACTBHUI




Pemenue 3aaa4 Ha IPUMCHCHUC aKCUOM

13 CTEPEOMETPUH U UX CIIEJCTBUNA 1

14 Bxoanast kouTpospHas pabora 1

15 [TapamiensHbIE IPSIMBIC B POCTPAHCTBE 1

16 [TapamienbHOCTB TPEX MPSAMBIX 1

17 [TapanneasHOCTh IPSIMOM M TNTIOCKOCTH 1

18 Pemrenue 3amau no reme "l[lapamiensHoOCTh 1
HPSIMBIX U IJI0CKOCTEN"

19 Pemenue 3anau no teme "[lapanienbHOCTb 1
MPSAMBIX U IUIOCKOCTEMR"

20 Pemenue 3anau o teme "[lapanienbHOCTb 1
MPSAMBIX U IUIOCKOCTEMR"

21 CkpeuuBatouiuecs npsimele. [Ipusnak 1
CKPEUIMBAIOIINXCS MTPSIMBIX

22 VYTiBl ¢ COHAINIPAaBIEHHBIMH CTOPOHAMHU

23 VYron Mexay npsiMbIMU B IPOCTPAHCTBE
Pemenue 3aau "B3zaumHoe pacnonoxeHue

24 MPSIMBIX B IPOCTPAHCTBE, YTOJI MEXAY 1
psSIMbIMH"

Pemenue 3aau "B3zaumHoe pacnonoxeHue

25 IPSIMBIX B IPOCTPAHCTBE, YTOJl MEXKIY 1
npsiMbIMu"

26 O6o0mmaromuii ypok 1mo TeMe «AKCHOMBI 1
crepeomeTpu. [lapaanenbHOCTh TPSIMBIX»
KonTponbnas padora Nel mo teme

27 «AKCHOMBI CTEPEOMETPHH. 1

[TapanienbHOCTbh MPSAMBIX)»




28

[TapannenpHbIE IIIOCKOCTH

29 CBoiicTBa mapayIeIbHBIX TNIOCKOCTEH
30 Pemrenue 3anau no reme "[lapamiensHOCTh 1
JI0cKOCTEN"
31 Pemenue 3amau o reme "[lapamiensHocTh 1
I10cKoCcTen"
39 [Ipocreiinme mpocTpaHCTBEHHBIE (PUTYPHI 1
Ha TUIOCKOCTH: TeTPadp.
[Ipocreiimme npocTpaHCTBEHHBIE (PUTYPBHI
33 Ha TUIOCKOCTH: MapaJijiesIeuIe ] U ero 1
CBOMCTBa
34 Touku nepeceueHus NpsIMON U IIOCKOCTH 1
35 Touku nepeceueHus NPSIMON U TIIOCKOCTH 1
36 Touku nepecedeHus MPsSMOI U TUTIOCKOCTH 1
37 IIpsimas mepecedeHns MI0CKoCTER 1
38 [Ipsimas mepeceveHus MI0CKOCTE 1
39 IIpsimas nepecedeHns MI0CKoCTeR 1
40 Merton cnenoB 1uisi TOCTPOCHUS CEYECHH 1
Mertona cieoB /Ui HOCTPOSHUS CEUEHUH.
41 CaoiicTBa niepece4eHuil IpsIMbIX U 1
IIJIOCKOCTEN
Mertop cie0B Uil HOCTPOSHUS CEUEHU.
42 CaolicTBa niepece4eHni NpsIMbIX U 1
IIJIOCKOCTEN
ITocTpoeHue ceueHuii B nupamue, Kyoe mo
43 TpéM TOouKaM Ha péopax. Co3nanue 1

BBIHOCHBIX ‘-IGpTG)KCﬁ 1 3aIlMCh 1aroB




MOCTPOEHUS

44

45

46

O06o0maromuii ypok 1mo Teme
"[lapayaenbHOCTb NMPSAMBIX U INIOCKOCTEH.
Ceuenus"

KontponbHas padota No2 o teme
"[TapayienbHOCTh MPSIMBIX U TIJIOCKOCTEH.
Ceuenns"

[lepnienuKynspHbIE MIPSIMbIC B
MIPOCTPAHCTBE

47

48

49

[TapamiensHble npsMbIe,
NECPHNCHAUKYIIAPHBIC K ITJIOCKOCTH

[Ipu3Hak nepneHuKyJIIpHOCTH IPSIMOU U
IJIOCKOCTH
Teopema o npsiMOi, TEPIEHAUKYISIPHON K
IIJIOCKOCTH

50

51

52

53

Pemenne 3a1a4y Ha NEpHEHANKYIAPHOCTh
MIPSIMOM U TUIOCKOCTH.

Pemenue 3ana4 Ha nepHeHAMKYIIPHOCTD
MPSAMOMU U TUIOCKOCTH. [IockocTu u
MEePIECHANKYISIPHBIE UM MPSAMBIEC B
MHOTOTpaHHUKAaX

Pemenue 3agau Ha nepHEHAUKYIAPHOCTD
MPAMOM U TIOCKOCTH. [IockocTu u
MEPIICHAUKYIISIPHBIE UM MIPSAMBIE B
MHOTOTpaHHUKAaX

Pemenue 3a1a4 Ha nepHEHAUKYISAPHOCTD
MPAMOM U TNIOCKOCTH. [Inockoctu u
MEPIICHANKYISIPHBIE UM MIPSAMBIE B




MHOTI'OrpaHHUKax

Paccrosnaune ot Toukn J0 IINIOCKOCTH.

o4 [TocTpoeHnue neprneHauKkyspa U3 TOYKU Ha
MPSIMYIO

55 Teopema o Tpex nepreHANKYIIpax

56 Pemenue 3anau no teme «Teopema o Tpex
MIEPIICHIUKYIISPAX»

57 [IpomMexyTouHas KOHTpOJIbHAs paboTa

58 VYron Mexay npsiMOi U IIIOCKOCTbIO

59 Pemenue 3agau na npumenenue TTII, Ha
YTOJI MEXIY IPSIMOH M THIOCKOCTBIO

60 Pemenue 3anau na npumenenue TTII, Ha
yroJI MEXAY NPSIMOH U IIIOCKOCTHIO

61 JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YTJIOB IBYTPAHHOTO yria

62 [Tpu3Hak nepneHIuKyIIpHOCTH JBYX
IIJIOCKOCTEN

63 [IpssMoyronbHBIN NapasuIeienuIe

64 Pemenne 3ama4 Ha cBOMCTBa
MPSIMOYTOJIBHOTO NTapajulesienuneia
CrepeoMeTpuyecKre U MPUKIATHbIE

65 3aJlaud, CBS3aHHBIE CO B3AaMMHBIM
PacCIOIOKEHUEM TPSMBIX U TUIOCKOCTH
PaccrostHre OT TOYKH 10 TIOCKOCTH,

66 paccTosiHuE OT IPSIMOM 10 TUIOCKOCTH.
Pemenue 3anau

67 Brrunciienue pacCTOSTHUN MEXITY

CKpCHIUMBAIOIIUMUCA IIPAMBIMHU C ITIOMOLIBIO




MEPIEHANKYISIPHOMN NIJIOCKOCTH

68 TpéxrpaHHblil yrojl 1 MHOTOTPaHHBIE YTJIbL.

69 CBoiicTBa INIOCKUX M JIBYI'PAHHBIX YTJIOB
TPEXTPaHHOTO yria

70 Pemenue 3anau "Yriel U paccTosHUS"
O6o0maromuii ypok 1mo Teme

71 "IlepreH IUKYISIPHOCTD MPSMBIX U
mIockocTein"”

KonTponbnas padora Ne3 no teme

72 "IlepreH IUKYISIPHOCTD MPSMBIX U
mIockocTein"”

73 [TonsTne MHOrOrpanHuka. Teopema
Ditnepa

74 [Tpusma. [IpsimMast u HaKIOHHAS TPU3MBL.
[IpaBunbHas npusma

75 Pemenwuie 3a1a4 Ha BEIYMCTICHHUE TIOMIAAH
MOBEPXHOCTHU HPU3MBI

76 Pemrenue 3a1a4 Ha BBIYHCIICHHE TUTOMIAIN
MOBEPXHOCTHU TPU3MBI

77 ITpoctpanctBenHas Teopema [Tudaropa

78 [MTupamuna. Buasl nupamu.

79 Ycedennas nupamua. [lnomans
MOBEPXHOCTH YCEUCHHOU TTHPAMHUIBI
Cummerpus B mpoctpanctse. [lonsTue

80 MPaBIJIBHOTO MHOTOTPaHHUKA. DIIEMEHTHI
CUMMETPHUH TIPABIILHBIX MHOTOTPAHHUKOB

81 O6o0maromuii ypok 1mo Teme

"MHuororpaHHuku"




Konrtponsnas padora Ne 4 o teme

82 1
«MHOTOTpaHHHUKHY

83 [TonsiTHE BEeKTOpa HA MJIOCKOCTH H B 1
MPOCTpaHCTBE. PAaBEHCTBO BEKTOPOB.

84 Cymma u pa3HocTh BeKTOpoB. Cymma 1
HECKOJIbKUX BEKTOPOB.

85 YMHOKEHUE BEKTOPa Ha YUCIIO 1

86 Kommanapusie BekTopsl. [IpaBuiio 1
napaiesienumnea

87 Pasnoxenue BekTOpa 1o Tpem 1
HEKOMILJIAHAPHBIM BEKTOPaM

88 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1

89 [IpsiMoyrosbHas cucTeMa KOOPIMHAT B 1
MIPOCTPAHCTBE

90 KoopauHatsl BekTOpa 1

01 CBsI3b MEX1y KOOPJMHATAMH BEKTOPA U 1
KOOpJIMHATAMH TOYCK

92 [Ipocreiinue 3a1a4u B KOOPAMHATAX

93 VYTo1 MeXIy BEKTOpaMH

94 Brruunciienue yrioB Mexy IpSIMbIMHA U 1
MJIOCKOCTSMU

95 OpToroHagbHOE IPOSKTUPOBAHUE 1

96 LlenTpanpHas npoeKuus. 1

97 [TapamiensHas IPOSKIHS. 1

98 O06o001IeHre U cucTeMaTU3alus 3HaHU! 1

99 O06o0061IeHre U cucTeMaTH3alus 3HaHU! 1

100 HroroBast koHTpobHAs paboTa 1




101 O0001IeHYE ¥ cUCTEMAaTU3alus 3HAHUI

102 O06001IeHrEe ¥ cucTeMaTh3auus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 102




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3oBaTesIbHbIEC
padoThI padoTshI
pecypchl
1 [ToBTOopenue Tembl "KoopanHaTel BEeKTOpa 1
Ha IUIOCKOCTH U B NIPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkasispHoe 1
MPOU3BEJICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Bbhruncinenue yria 1
MEX/1y BEKTOpaMu B IIPOCTpaHcTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, 1
IIPOXOJAIIEeH uepe3 1Be TOUKH"
5 YpaBHEHHE IOCKOCTH, HOPMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
7 BexTtopHoe npounsseneHue 1
3 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUpPOBaHHE
10 AHanuTHUYECKHE METO/IbI pacuéTa yria 1
MEXy MPSIMBIMU B MHOT'OTPaHHUKAX
11 AHaJIUTUYECKHE METOBI pacuéra yriia 1
MEX/1y MJIOCKOCTSIMA B MHOTOTpaHHUKaX
12 ®opMya pacCTOSHUSA OT TOYKH 10 1




IIJIOCKOCTH B KOOpAHWHATax

Haxoxnenue paccTostHui OT TOUKHU 10

13
IJIOCKOCTH B KyOe

14 Haxoxnenue pacctossHui OT TOUKH 710
IJIOCKOCTH B MPaBUJILHON MUPAMU/IE

15 BxonHas koHTpoibHAs paboTa

16 CeueHusi MHOTOTPaHHUKOB: CTaHAapTHBIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METO]I CJIEJIOB
CeueHusi MHOTOTPaHHUKOB: CTaHIapTHBIE

18 TJIOCKOCTH, IePECCUSHUS TPSIMBIX U
IJIOCKOCTEM

19 [TapannensHbie MPsIMbIE U TUIOCKOCTH:
napajuieNbHbIe CEUCHUS

20 [TapannensHble MPSIMBbIE U TITIOCKOCTH:
pacy€T OTHOLIEHU
[TapannensHble MPSIMBIC U TITIOCKOCTH:

21 YTIIBI MEXTY CKPEIIUBAIOIIUMUCS
MPSIMBIMA
[leprieHuKyNIpHBIE IPSIMBIE U

99 TJIOCKOCTH: CTaHJAPTHBIE Maphbl
MEPIICHINKYJISIPHBIX TUIOCKOCTEH 1
MPSMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[lepieHIUKYNSpHBIC TIPSIMBIC U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MePIEeHIUKYIIApaxX

24 [leprieHIUKyNSpHBIE TIPSIMBIE U

IIJIOCKOCTHU: BBIYMCJIICHHUA AJIMH B




MHOTI'OrpaHHUKax

[ToBTOpEHME: TUIOIIAAM

25 MHOTOYTOJIEHUKOB, (DOPMYJIBI 7151
Iomaaen, CooopakxeHust Moa00us
[ToBTOpEeHwMe: muomaau

26 MHOT'OYTOJILHUKOB, ()OPMYJIBI JJIS
101 IeH, COOOPaKEHHSI TIOI00MS
[Tnomaau ceyeHnit MHOTOrpaHHUKOB:

27 IUIOLIA/IM TTOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS

28 KonTponbnas padorta Nel "IToBTopenue:
MHOTOTpaHHUKHU"

Hunuaapuyeckas MOBEPXHOCTb,

29 o0pa3yroIIne UITHHIPHISCKON
MTOBEPXHOCTH

30 Hunuaap. [psMoit KpyroBod HUIMHIP.
[Tnomaab MOBEpXHOCTH LMIUHIPA

31 Hunuuap. [Ipsmoit KpyroBod UIMHAP.
[1omane MOBEpXHOCTH HUIUHAPA

39 Konnueckas moBepXHOCTh, 00pa3yromme
KOHHMYECKOU roBepxHocTH. Konyc

33 CeueHue KOHYca IIIOCKOCTBIO,
napaiesIbHOM MIIOCKOCTH OCHOBAaHUS

34 VY ceuénnblii konyc. M3o006paxkenue
KOHYCOB U YCE€UEHHBIX KOHYCOB

35 [Tnomaas 60KOBOM TOBEPXHOCTH H
ITOJTHOW ITOBEPXHOCTH KOHYCa

36 CrepeoMeTpuuecKkue 3aa9d Ha




J0Ka3aTCJIbCTBO U BBIYUCIICHUC,
IIOCTPOCHUEM CceueHH I OUJIMHApPA, KOHYCa

37

38

39

CrepeomeTpuueckue 3aauu Ha
J0Ka3aTCjIbCTBO U BBIYHCIICHHUC,
IMOCTPOEHUEM CEUCHUM LUJIMH]IPA, KOHYCa
[TpuknamHbIe 33129, CBSI3aHHBIC C
WIMHAPOM

Cdepa u map

40

41

42

ITepeceuenue cdepsl U mapa ¢
miockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. By u n3o0paskenue mapa

[Tepeceuenue cheps! u mapa c
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCThIO. By u n3o0paxenue mapa

VYpaBuenue coepsl. [Tnomans cheps u eé
yacTen

43

44

45

46

Cummetpus cdepsl U mapa

CrepeomeTrpuyeckue 3aaun Ha
JI0Ka3aTelbCTBO U BBIYUCIICHHE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOSHUEM UX CEUEHHH MIIOCKOCTHIO

CrepeoMeTpuuecKkue 3aaun Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MTOCTPOCHUEM UX CEYEHHH MIO0CKOCTHIO

[TpukiagHbIe 3a1a49H, CBSI3aHHBIE CO
cdepoii u mapom

47

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalllICHUA U




MHOT'OIrpaHHUKOB

3agaum o Teme "Tena ¥ MOBEPXHOCTH

48 "
BpAaICHUS

49 3agaum o Teme "Tena u MOBEpXHOCTH
BpaiieHus"

50 Kontponsnas padora Ne2 mo teme "Tena
1 TIOBEPXHOCTH BpaLLCHU"

51 O06BéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesienumnea

52 Tpu 3HAaMeHUTHIE 331241 JPEBHOCTH
CrepeoMeTpHUyecKHe 3aauu, CBSI3aHHbIE C

53 00BEMOM MPSIMOYTOIHLHOTO
napaiesienumnea
[TpuknaaHble 3aauu, CBSI3aHHbIE C

94 BBIUHCIIEHHEM 00bEMa IPSIMOYTOJILHOTO
napaiesienunesa

55 O0BEM npsIMOit TPU3MBI

56 CrepeoMeTpHuyecKre 3aauu, CBI3aHHBIE C
BBIUUCIIEHEM 00BEMOB TIPSIMOIA TTPU3MBI

57 [TpuknaaHble 3aauu, CBSI3aHHbIE C
00BEMOM MPSIMOI TPU3MBI

58 O6béM mumnHapa. Teopema 06 00bEMe
NPSIMOTO LIWJIMHIPA

59 0O6vem mumHapa. Teopema 00 00bEMe
MPSIMOTO IMJIMHIPA

60 O6béM mumuHapa. Teopema 06 00bEMe
NPSIMOTO LIWJIMHIPA

61 [TpomexxyTouHast KOHTpOJIbHAs paboTa




62

Brruncnenne 00bEMOB TeI ¢ TOMOIIIBIO
onpenenéHHoro uaTerpana. O0néEM
HaKJIOHHOHM IPU3MBbI

63

[Mpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", cBA3aHHBIE ¢ 00BEMOM HAKIOHHOMN
MIPU3MBI

64

65

CtepeoMeTpHUYecKHe 3a/1aut, CBSI3aHHBIC C
00bEMaMU HAKIIOHHOW TIPU3MBI

Brruncienue 00EMOB TEI C IIOMOIIIBIO

onpeaenéHHoro uurerpana. OobéM
MAPaMU/IBI

66

®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB MUPAMUJL C OOIIUM YTIIOM

67

68

CrepeomeTpudeckue 3a/1auu, CBI3aHHbIE C
o0BEMaMK MUPaMUIbL

[Tpuknanueie 3ana4yn no Teme "OOBEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM MHUPAMHUIBI

69

70

71

O06BEM KOHYCA

CrepeomeTpHuuecKue 3aauu, CBSI3aHHbIE C
BBIYUCIICHHEM 00BEMOB IIMIIMHAPA,
KOHYcCa

[Tpuknanueie 3ana4un mo Teme "OOBEMBI U
IJI0ILIAa I TTOBEpXHOCTEN Ten"

72

O0BEM mapa u MapoBOTO CEKTOPA.
Teopema 006 06bEme mapa. [Tnomans
cdepsl. CTepeomMeTprudecKue 3a1auu,
CBSI3aHHBIE C BHIYHCIEHUEM 00bEMOB
11apa, apoBOro CerMeHTa U MIapoBOro




CeKTopa

73

[Ipuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBA3aHHBIE C 00BEMOM IIapa U
iomaabio cepbl. COOTHOMICHUS MEXKITY
IUIOMIA/ISIMH TTOBEPXHOCTEH U 00BhEMaMH
MOA0OHBIX TEJ

74

[Tono6Hble Tena B IpOCTPAHCTBE.
N3menenne o0wEma mpu o 1o0uu.
CrepeoMeTpHuyecKHe 3a1auu, CBI3aHHbIE C
BBIUUCIIEHEM 00BEMOB TeIl | TIIOMIAICH
MMOBEPXHOCTEM

75

76

[Ipumenenune 00bEMOB. BeruncieHue
paccTosIHUSA 10 IIIOCKOCTH

KonTponbnas pabota Ne3 mo teme
"O6BEM MHOTOTpaHHUKA"

77

JIBuxeHust npoctpancTBa. OToOpaskeHusl.
JIBvokenus u paBeHCTBO uryp. O6mme
CBOMCTBA JBUKCHUI

78

Buael n1BuxkeHMI: napaiebHbII
MEPEHOC, IEHTPAJIbHASI CHMMETPUS,
3epKajibHasi CHMMETPHUS, TOBOPOT BOKPYT
psAMOI

79

80

[IpeobpazoBanus nogoowus. [Ipsmas u
chepa Diinepa

I'eomeTpuueckue 3a1aun Ha IPUMEHEHUE
JIBUKCHHUS

81

O6o6mmatomee nopropenue 11 nonsaruii u
MeTOA0B Kypca reomeTpun 10-11




KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"[TapaiienbHOCTh MPSAMBIX U TJIOCKOCTEN
B MpocTpaHcTre"

82

O6o06maromee nosropenue 11 noHsATUH U
MeTOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3allus 3HAHMI:
"BekTopsl B nmpocTpaHcTae"

83

Oo6o06maromee nmoBTopenue 11 moHsATHH U
MeTOoJI0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3aIlns 3HAHWI:
"BexTops! B mpocTpaHcTae”

84

85

86

87

O6o06maromee moBTopeHue 11 MoOHITHI 1
MeTO0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMaTH3alIMs 3HAHMIA:
"O6beM MHOTOrpaHHuKa"

Oo6o06muaromiee noropeHue 11 noHATUH U
MeTO/0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlis 3HAHWI:
"O6beM MHOTOrpaHHuKa"

Oo6o06maromiee noropeHue 11 noHATH U
METO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMaTH3aIlHsI 3HAHMIA:
"[Tmomrany MOBEPXHOCTH U 0OBEMBI
Kpyribix ten"

Oo6o06maromiee noropenue 11 noHATUH U
METO/I0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMaTH3aIlHsI 3HAHMIA:
"[Tmomraay MOBEPXHOCTH U 0OBEMBI
KpyIribiX Ten"




88

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

89

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B Pa3BUTUU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

90

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

91

Hcropus pa3BuTHs CTEPEOMETPUM KaK
HAyYKH U €€ pPOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

92

93

94

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKH U €€ poJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUU KaK
HAYKH U €€ pPOJIb B pa3BUTUHU
COBPEMEHHBIX HHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

95

[ToBTOpenue, 0600IICHNE U




CHUCTEMATHU3aIMs 3HAHUM HIKOJIBHOTO
Kypca reOMeTpHH

96

97

98

[ToBTOpeHUE, 0600IIeHNE 1
CUucreMarmu3anuda 3HAHUU NIKOJIBLHOTO
Kypca reOMeTpUu

[ToBTOpEeHME, 0000IIEHNE U
CHCTEMATH3AIMs 3HAHWH IIKOJIHHOTO
Kypca TeOMeTpHH

[ToBTOpEeHME, 0000IIEHNE U
CHCTEMATHU3aLMs 3HAHWHI IIKOJIHHOTO
Kypca reOMeTpuun

99

[ToBTOpenue, 0600IIEHNE 1
CHCTEMAaTHU3aLHs 3HAHUI [IKOJILHOTO
Kypca reoMeTpuH

100

[ToBTOpenue, 0600IIEHNE U
CUCTEMaTu3anuda 3HAHWUI IKOJILHOI'O
Kypca TeOMETpHH

101

102

[ToBTOpEeHue, 06001IeHNE 1
cucreMaTrmu3anus 3HAHWUI MIKOJILHOI'O
Kypca reOMeTpuu

IToBTOpenue, 0000IIEHNE U
CHCTeMaTH3alus 3HAHUH MIKOJIEHOTO
Kypca reoMeTpuu

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 0opa3oBaHusA
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPsAMasi, IIIOCKOCTh
79 [TpuMeHSATh aKCHOMBI CTEPEOMETPUU U CIEJCTBHS M3 HHUX IMPH PEIICHUH
' reOMETPUYECKHX 3a1a4
73 OnepupoBaTh HOHATHAMU: MAPAJUIETBHOCT U HEPIEHAUKYISIPHOCTD
' HPSMBIX U IJIOCKOCTEN
74 KnaccupumupoBare B3aMMHOE DPACHOJIOXKEHHE MPSIMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: JIBYIPAaHHBIA YroJ, TpaHH ABYTPAaHHOTO YTJa,
7.5 pedpo IBYrpaHHOIO yria, JUHEWHBIN Yros JBYTpaHHOIO yIiia, IpajycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUSAMHU: MHOTOI'PDAaHHHMK, BBINYKIBIH W HEBBITYKJIbIH
' MHOT'OI'PaHHMK, 3JIEMEHTbl MHOTOTPAHHUKA, IPaBUJIbHBI MHOTOI'paHHUK
77 Pacnio3HaBaTh OCHOBHbBIE BHJbl MHOIOIPaHHUKOB (IHMpamulia, MPU3MA,
' IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupumupoBarh ~ MHOTOTPaHHUKH,  BBIOMpas ~ OCHOBaHHS IS
7.8 KJaccu(uKanuy (BBITYKJIbIE ¥ HEBBITYKJIbIE MHOTOTPAaHHHUKH, TTPABUJIbHbIC
MHOTOTPaHHHKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TTApaJlICIICITUTIC IbI)
7.9 OnepupoBaTh MOHATUSAMH: CEKYILAs INIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIUIIEI TIOCTPOCHUSI CEUYSHHI MHOTOTPAHHUKOB, HCIIOIB3YSI
' METO/I CIIE/IOB
CTpouTh CEYEHHST MHOTOTPAHHHKOB METOIOM  CIIJIOB, BBIOJIHSATH
7.11 (BBIHOCHBIE) TIJIOCKHE UYEPTEKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (QUTYD:
BU/] CBEPXY, COOKY, CHU3Y
Pemate 3a7aun Ha HAaXOXJAEHHWE T'€OMETPUUYECKUX BEIMYMH MO oOpasiam
WIA aITOPUTMaM, TPUMEHSS W3BECTHBIE AHAIUTUYECKAE METOMBI TPH
7.12 pEelIeHNH  CTAaHIAPTHBIX MaTeMaTHYECKHMX 3aJad Ha  BBIYHCIICHUE
pPacCTOSTHUH MEXIy ABYMs TOYKAMH, OT TOYKH IO TPSMOM, OT TOUYKHIO
TUTOCKOCTH, MEXK]Ty CKPEIIUBAIOIIMMUCS TPSIMBIMU
Pemate 3a7aun Ha HAaXOXJAEHUWE T'€OMETPUUYECKUX BEIMYMH MO oOpasiam
713 WIA aITOPUTMaM, TPUMEHSS W3BECTHHIE AHAIUTUYECKAE METOMBI TPH

pELIEHNH CTaHJApPTHBIX MAaTEMaTHYECKMX 3a7ad Ha BBIYHCICHHE YIJIOB
MEXIY CKPEIIMBAIOIIUMUCA MPSIMBIMH, MEXIY NPSIMOM M IUIOCKOCTBIO,




MCKAY MIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma,

7.14 nupamMpia) ¢ MpUMEHEHHEM (OpMYJ, BBIUUCIATH COOTHOIICHUS MEXIY
IUIOINASIMH TTOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh MOHATUSAMU: CUMMETPHsS B IPOCTPAHCTBE, LEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (PUTypBI
W3Bnekatb, mnpeoOpa3oBbIBATb W HMHTEPIPETUPOBATH HH(GOPMAIHMIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (PHUTrypax, NPEACTAaBICHHYIO Ha
4yepTekax U pUCyHKax
[TpumeHsTh reoMeTpuueckue (akThl I PEUICHUS CTEPEOMETPUUYECKUX
7.17 3a7a4, MPEANOJaramlluX HECKOJIbKO IIAaroB pPELIEHUS, €CIU YCIOBUSA
NPUMEHEHHS 33J]aHbl B SBHOH (opme
718 [IpumensaTh mpocTeiline MNpOorpaMMHBIE CpPEeICTBA U AIIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CHCTEMBI TIPU PEIICHUH CTEPEOMETPUYECKHX 3a1a4
719 [TpuBOANTE HpHUMEPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B HpUPOAE U
' KHU3HH, PAcIIO3HABATh IPOSIBIIEHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE
[TpuMeHSTH MOTyYeHHBIE 3HAHUS HAa NMPAaKTUKE: aHAJIH3UPOBATh peajbHbIC
CUTYallUd ¥ NMPUMEHSATh U3YYCHHBIC TIOHATHS B MPOIECCE IMOMCKA PEIICHHS
MaTeMaTHYeCKu CHOPMYITHMPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEalbHbIC
7.20 CUTyallUd Ha s3bIKE TI'€OMETPUHU, MCCIEI0BATh IOCTPOCHHBIE MOJEIU C
UCIOJIb30BAHUEM I€OMETPUYECKHUX TMOHATHH U TeopeM, ammapara ajireOpsl,
pewatb ~ MpakTHUYECKWE  3aJaud,  CBsS3aHHblE C  HaXOXXICHUEM
reOMETPUUECKUX BEIUYUH
11 KIIACC
Kon .
IIpoBepsiemble nMpeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NpOBepPsIeMOro .
00pa3oBaTeILHON MPOTrPaMMbI CpeIHero 001ero 00pa3zoBaHus
pe3yJabTara
6 ['eomerpus
OnepupoBaTh NOHATHAMU: IMJIMHAPHYECKAs IMOBEPXHOCTh, 0Opa3yrolue
6.1 WIMHAPUYECKOM TOBEPXHOCTH, IMJIMHAP, KOHUYECKash IOBEPXHOCTH,
o0pasyrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKasi TOBEPXHOCTh
6.2 Pacno3naBats Tena BpameHus (MUIUHAP, KOHYC, cepa U map)
6.3 OOBSACHATH CITOCOOBI MOTyYSHHSI TEJ BPAICHHSI
6.4 KnaccugunupoBars B3auMHOE pacnookeHne cepsl U MIOCKOCTH
OnepupoBaTh MOHITUSMH: MAPOBON CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
6.5 CErMEeHTa, IIAapOBOH CIIOM, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOW CEKTOP
6.6 Bbruucnate 00BEMBI M IUIOHIA[M  MOBEPXHOCTEH TNl  BpalleHus,




TreOMETPUUECKUX TeJI C MPUMEHEHUEM (HOopMyIT

6.7

6.8

OnepupoBaTh MOHATHSAMH: MHOTOIPDAaHHUK, BIMCAaHHBIH B chepy u
OMHCAHHBIN OKOJNIO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIH TEIIO
BpalleHus

BBIYHCIATE COOTHOIICHHSI MEXKY IIOMAASIMK TOBEPXHOCTEH M 00bEMaMuU
IMOAOOHBIX TEN

6.9

N300paxkaTh u3y4aemble (QUrypbl OT PYKH M C NPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbIonHATE  (BBIHOCHBIE) IUIOCKME YEPTEKU W3 PUCYHKOB IIPOCTHIX
00BEMHBIX (UTyp: BUJI CBEpXy, COOKY, CHHU3Yy; CTPOUTh CEUYCHHS TEl
BpallCHUs

W3BnekaTb, HWHTEPNPETUPOBATH M IPeoOpa3oBbIBaTh HHGOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
YepTekKax U pUCYHKAX

[IpumeHsTh reoMeTpuueckue (QaxKThl ISl PEUICHHs CTEPEOMETPHYECKHUX
3aja4, MPEINOoNaralliiX HECKOJIbKO MIaroB pEIIeHUs, €CIH YCIOBUS
MPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOIHATE JICHCTBUS CIIOXKEHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHO)KGHI/UI BGKTOpa Ha 4YucCiIo, OGT)HCHHTI), KaKNUMH CBOI71CTB3,MI/I OHUA
o0ramaroT

HpI/IMeHHTL IMpaBUJIO IIapaJuICIICIIUIICAa TP CII0KCHHUHN BCKTOPOB

6.16

OHCpHpOBaTI) MOHATHUAMU: AOCKAPTOBBI KOOPAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpaA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YI'oJl
MCKAY BCKTOpPaMH, CKAJIAPHOC MPOU3BCIACHUEC BCKTOPOB, KOJUIMHCAPHBLIC U
KOMIUJIaHApHBIC BEKTOPBI

6.17

6.18

6.19

Haxoauth cymMy BEKTOpPOB M TNpPOM3BEICHHE BEKTOpa HA YHCIO, YIroj
MEXJly BEKTOpaMH, CKaJSIpHOE IPOU3BEACHUE, PACKIaAbIBaTh BEKTOp IIO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh INIOCKOCTh YPABHEHUEM B IEKapTOBOM CUCTEME KOOPAMHAT
Pemarp mpocreiiiye reoMeTpuyecKkue 3ajauyd Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METOJa

6.20

Pemrats 3aJa4u  Ha JOKa3aTCJIbCTBO MAaTCMATHUYCCKUX OTHOIIEHUHA U
HAaXOXIACHUEC TCOMETPHUUYCCKUX BCIIMYUH I10 o6pa3uaM WM aJropuTtMam,
IMPpUMCEHAA HU3BECTHBIC METO/bI npu PEHICHUN CTaHJAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

6.22

HpI/IMeHHTL HpOCTCﬁH.IPIC nporpaMMHbBIC  CpCACTBA H  JSJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a4

HpI/IBO)lI/ITB MMPpUMEPbI MATCMATUYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpPOAC U
JKU3HHU, paCllO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

6.23

HpI/IMeHSITB IMMOJIYYCHHBIC 3HAHHWA HaA IMPAKTHUKE: aHAJIU3UPOBATH PCAJIbHBIC




CUTYyallMU ¥ MPUMEHITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MOMCKA PELICHUS
MaTeMaTH4ecKu cHopMyIUpPOBaHHON MPOOIEMbl, MOAECTUPOBATH peabHbIE
CUTyalldd Ha S3bIKE TE€OMETPUH, HCCIEAOBATh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, almapara aiareopsl,
pemiate  MpakTUYeCKHMe  3aJayd,  CBA3aHHbBIE C  HAXO0XJICHHUEM
F€OMETPUUYECKUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsiTHEe 006 AKCHOMATUYECKOM ITOCTPOECHUH CTEPEOMETPUHN: AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHO€ pacnoiokeHue NpsMBIX B IPOCTPAHCTBE: IEPECEKAIOLINECS, TapAIIICIbHbIE
U CKpeluBarouyecs npsmsle. IlapaienpHOCTP HPSAMBIX W IJIOCKOCTEW B
IIPOCTPAHCTBE: NApAJUICIbHBIE IMPSMbIE B IPOCTPAHCTBE, NAPAIEIBHOCTh TPEX
IPSAMBIX, MapAUICIIBHOCTh NPSIMOM M IUIOCKOCTU. YTJBIC COHAIIPABICHHBIMU
CTOPOHAMH, YTOJI MEXIY NPAMBIMH B IpocTpaHCTBE. [lapamienbHOCTh MIOCKOCTEN:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajuleJbHBIX IUIOCKOCTeH. [Ipocreiimmue
IPOCTPaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH: TeTpa’Jp, KyO, mapaiesnenunen,
IIOCTPOCHUE CEUECHUN

HCpHGHI{I/IKy.HﬁpHOCTB HpﬂMOfI N IUIOCKOCTU: NCPHCHAWKYIISAPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE MapaiielbHble U MEePHEeHANKYISIPHbIE K TUIOCKOCTH, PU3HAK
NEPIEeHIUKYIIPHOCTH MPSAMOM U IMJIOCKOCTH, TEOpEMa O MPSIMOM MepHeHAUKYISIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YroJI MEXKAY MPAMON U IUNIOCKOCTBIO, IBYTPaHHbBIN
yroJi, TMHEHHBINH yroa AByrpaHHoro yria. [lepneHaukyssp ¥ HaKJIOHHbBIE: PACCTOSHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHHE OT MPSIMOM JI0 TNIOCKOCTH, MPOEKIHs (GUTYpPHI Ha
IJIOCKOCTh. [lepreHIMKyIsIpHOCTh IJIOCKOCTEM: MPU3HAK MEPHIEHIUKYISIPHOCTH ABYX
mrockocreit. Teopema o TpEX meprneHIuKyIsipax

[ToHsiTHE MHOTrOTpPaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPDAHHHUKA, BBINYKIBIE U
HEBBINYKJIblE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: nN-yrompHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs IMPHU3MbI, OOKOBas U
M0JIHAsl IOBEPXHOCTH Npu3Mbl. [lapannenenunen, npssMOyroibHbIN MapajeNienumnes] u
ero csoictBa. [lupamuna: N-yrosnbHas nupamujia, TpaHU U OCHOBAHHWE MHUPAMUJBL,
OOKOBas M MOJIHAS MOBEPXHOCTh NUPAMU[bI, MpaBUIbHAS M YyCeUYE€HHas MUpaMHJa.
OnemMeHTbl Npu3Mbl W nupamuzabl. [IpaBWiIbHBIE MHOTOIpaHHUKHU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPAaHHMKA, IIpaBWIbHAsg IIpU3Ma M IpaBWIbHAs INHpPaMHUAA,
npaBUiIbHAS TPEYroJibHAs MUpaMKJIa U MPaBWIBHBINA TeTpasap, Kyo. IIpencraBnenue o
IIPABWIBHBIX MHOTOIpDAaHHUKAax: OKTa’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/Iﬂ B MPOCTPAHCTBE: CUMMETPUA OTHOCUTCIIbHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.

OJIEMEHTHI CUMMCTpPUHA B nupamMuaax, napaiejicnmIic1ax, IMpaBUJIbHBIX
MHOT'OI'paHHUKax

7.6

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yrisl. lliomans
OOKOBOI TOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSMOM MPU3MBI, IJIOIIAb OCHOBaHHH,




TeopeMa 0 OOKOBOM MOBEPXHOCTH NPSIMOi Tipu3Mbl. [1momaas 60K0BO# MOBEPXHOCTH U
MIOBEPXHOCTU MNPABWIBHOW MUPAMHIBI, TEOpPEMa O IUIOMIAJNA YCEYEHHOM MUPAMUJIBI.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[TomoOubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXKIYy IUIOIMIAIMU TTOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapuyeckass MOBEPXHOCTh, 00pa3ylolue MIIMHIPUYECKON MOBEPXHOCTH, OCh
HWIMHIPUYECKON MOBEepXHOCTH. LlunuHap: OCHOBaHHS M OOKOBas MOBEPXHOCTH,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrolue KOHNYECKOM TOBEPXHOCTH, OCh U BEPIIMHA
KOHWYecKoi moBepxHOCTH. KOHyc: OcHOBaHME W BeplIMHA, oOpasyromias U OcCh,
wionaab OOKOBOWM M TOJHON MOBEPXHOCTU. YCEUEHHBIM KOHYC: oOpa3ymooluue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u map: meHTp, paguyc, Iuamerp, Iouaas IOBepXHOCTH cdeprl. BzanmHoe
pacnosoxeHue cepsl W IIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, Iiiomaab

chepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha TIOCKOCTH. Pa3BépTka nunmHapa u KoHyca
KomOuHnanuu tes BpaleHust ¥ MHOTOI'paHHUKOB. MHOTOTpaHHUK, OIMCAHHBIA OKOJIO
cdepsl, cepa, BucaHHAs B MHOTOI'PaHHMK, WIIM TEJIO BPALLICHUS

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMCcTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Napaiesienunena u cieactsusd u3 He€. O0bEM LHMIMHIpA, KOHYCA.
O06BEM mapa u riomazab cheps

6.7

6.8

6.9

6.10

[Tono6uble Tena B mpocTpancTBe. COOTHOLIEHUS MEXY IUIOLIAIMUA IOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

Ceuenuss mwinHApa (MapajulelbHO U TEPHEHIUKYISIPHO OCH), CEYEHHMsS KOHyca
(mapajuieIbHOE OCHOBAHUIO M IPOXOAAIIEE Yepe3 BEPIIMHY), CEUCHHUS 11apa

Bektop Ha miockoctd M B npocTpaHcTBe. CIIO)KEHHE M BBIYUTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMIIIAaHAPHBIM
BekTopaM. [IpaBwiio nmapamutenenumnena. Pemenue 3aaad, CBsI3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpsmoyronbpHasg cucTeMa KOOpJAMHAT B NpocTpaHcTBe. KoopauHatel BeKTOpa.
[Ipocreitmne 3amaum B KOOpAMHATaX. YTOJd MEXIy BekTtopamu. CkansipHOe
MPOU3BECHUE BEKTOPOB. BbIUMCIIEHHE YIIIOB MEXAY NPSAMBIMH U IUIOCKOCTSIMU.
KoopannaTHO-BEeKTOPHBIN METO/I MPU PEIICHUHA TEOMETPUUYECKHUX 3a/1a4




BeposaTHOCTD U
CTATHCTHKA

(ID 9350738)



MNOACHUTEJIBHASA 3AIINCKA

YueOHbiii Kypc «BeposTHOCTh M CTaTHCTHUKA» YTIYOJIEHHOTO YPOBHS
ABIIICTCS MPOJOJDKEHHMEM M PA3BUTHUEM OJHOMMEHHOIO Yy4eOHOro Kypca
yIIyOJIEHHOTO YPOBHS Ha YPOBHE CpeqHero o0miero oopazoBanusi. Y4eOHBIH Kypc
npeaHazHavyeH it GOpMUPOBaHUS y 00YYAIOIIUXCS CTATUCTHUECKON KYJIbTYphI U
IIOHMMAaHUSA POJIM TEOPUU BEPOATHOCTEH KaK MAaTEMaTUYECKOIO MHCTPYMEHTA I
U3YyYEHHUs CIy4ailHbIX COOBITHI, BeMWYMH U mpoueccoB. Ilpu u3yueHun kypca
oOoramaroTcsi MpEACTaBIECHUS OOydyaroluxcs O METOoJaX HCCIEeIOBaHUs
U3MEHYMBOTO MHpPA, pPA3BUBAETCAd IMOHMMAaHHE 3HAYMMOCTH W  OOIIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

CopmepxaHue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUH,
MOJTYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OO0IIero oopa3oBaHusi, U
Ha pPa3BUTHE IPEACTABICHUN O CIyYalHBIX BEIMYMHAX M B3aMMOCBA3SAX MEKIY
HAMH Ha B@XXHBIX NPHUMEpPAX, CIOKETHI KOTOPBIX MOYEPIIHYThI U3 OKPYKAOIIETO
mupa. B pesynbrare y o0ydarommxcs 10JKHO chOPMUPOBATHCS MPECTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIMIMX MaTeMaTHYECKUX MOJEIIAX, UCIOJIb3YEMBIX
JUIsL  ONHMCaHUSl  AHTPONOMETPUYECKUX W JeMOrpauueckux  BEJIMYHUH,
NOTPENIHOCTE B pa3IUWYHbIE POJIa U3MEPEHHUSX, MJIUTEIBHOCTH O€30TKa3HOU
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U MPOIIECCOB
B oOmiectBe. YueOHbI Kypc siBIsieTCs 0a30il JUii OCBOEHHUS BEPOSITHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHELMATUCTaM HE TOJbKO MH)KEHEPHBIX
CIEHHAIIBHOCTEW, HO TAaKXE COLMAJIBHBIX W IICHUXOJOTHYECKUX, TOCKOJIBKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKU B 3HAUYUTEIBLHON MEpe HUCIOIb3YIOT armapar
aHan3a OONbIIMX JaHHBIX. LleHTpanbHYI0 4YacTh y4eOHOTO Kypca 3aHHUMAaeT
oOCyXKJeHHe 3aKOHa OOJBIIMX YHUCeNl — (PYHIAMEHTAJIBHOTO 3aKOHA IMPUPOIbI,
MMEIOILIETO0 MaTeEMaTHIECKYI0 (hOpMaTA3aIHIO.

B cooTBEeTCTBMM € yKa3aHHbIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YpOBHE BBIJCJIECHBI OCHOBHBIE
coaepkaTenbHble JIMHUU: «CiydaiiHble COOBITHS U BEpOATHOCTH» U «CilydaliHble
BEJIMUMHBI U 3aKOH OOJIBIINX YHCEID.

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUHU
rpagoB U TEOPUHM MHOXKECTB, HEOOXOAUMBIE JUIsI TOJHOLIEHHOIO OCBOEHUS
MaTepuaja JJaHHOrO0 y4eOHOTrO Kypca M CMEXKHBIX MaTeMaTUYECKUX Y4eOHBIX
KYpCOB.

Conmepxxanne nuHuUM «CrydaiiHble COOBITHS M BEPOSTHOCTH»  CIY)KHUT
OCHOBOM JyIs1 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUd BEpOSITHOCTEH
MEXKy 3HAUCHUSIMU CIIy4YalHbIX BEJIMYMH. BaxkHyI0 4acTh B 3TOU COAECPKATEIbHOU
JVHUM 3aHUMAET N3YYeHHE F€OMETPUUECKOro 1 OMHOMHAJIBHOTO paclpeneeHU 1



3HAKOMCTBO C MX HEIPEPHIBHBIMU aHAJIOraMH — MOKAa3aTeJIbHBIM U HOPMaJIbHbIM
pacnpeneIeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYYaWHBIMU BEIMYMHAMH U
pacnpesiefieHUssMHA, aKIEHTUPYIOT BHUMaHUE OOYYalolMXCS HAa OMNHCAaHUM U
U3YYCHUU CIy4alHBbIX SIBIIEHUN C MOMOIIBIO HENpepbIBHBIX (QyHKIMM. OCHOBHOE
BHHUMAaHHE YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIIBHOMY PACIIPECICHHSIM.

B yueOHOM Kypce npeaycMaTpuBaeTcs 0O3HAKOMHTEIBHOE HU3YyYEHUE CBS3H
MEXIYy CIy4yalHbIMM BEJIMYMHAMU U OINKHCAHHE OTOH CBSI3M C IOMOIIBIO
kod(duieHTa KOppeisiuu M €ro BbIOOPOYHOTO aHajora. OTH DIIEMEHTHI
coJlep KaHMs pa3BUBAIOT TeMy «JluarpaMMbl pacCeMBaHUs», U3YYCHHYIO Ha YPOBHE
OCHOBHOTO 00IIero oOpa3oBaHus, © BO MHOTOM ONHPAIOTCA Ha CBEICHUS W3
KyPCOB aJIr€Opbl U T€OMETPHH.

Emé oamH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYMAIOMINX B €IUHUIY BpeMeHU. O3HAKOMJICHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUH HOCUT Pa3BUBAIOIIMI XapakTep u
ABJIAETCS] AKTyaJIbHBIM ISl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX Ha Yy4eOHbIE
CHELMAIbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HAayKaM{, IICUXOJIOTMEH U
YIPaBJICHUEM.

Ha wu3ydenue yueOHOro Kkypca «BepoATHOCTP W CTaTUCTHMKa» Ha
yriyOJIeHHOM ypoBHE oTBoauTcsi 68 wyacoB: B 10 kimacce — 34 yaca (1 yac B
Hezeno), B 11 kiacce — 34 yaca (1 yac B Hezelnto).

COJEPXAHUE OBYUYEHUA
10 KITACC

['pad, cBsa3ubiii Tpad, myTH B rpade: nukibl u nenu. CTeneHs (BaJIeHTHOCTD)
BepiuHbl. ['padsl Ha mockoctu. [lepeBbs.

CrnyualiHble SKCTIEPUMEHTHI (OTIBITHI) U CIy4aiiHbIe COOBITHS. DJIEMEHTApPHBIC
coObITHS (MCX0bl). BeposITHOCTH ClydailHOTO COOBITHSA. BauM30CcTh 4acTOTHI M
BEpOSITHOCTH ~ coObITui.  CiydailHple  ONBITBI € PaBHOBO3MO>KHBIMHU
AJIEMEHTAPHBIMU COOBITHUSIMU.

Omnepanuu HaJ COOBITUSIMU: MTepeceueHue, 00beIMHEHUE, TPOTHUBOIOIOKHbBIE
coObITHs. Jlnarpammel Ditepa. Dopmyiia CI0KEHUS BEPOSTHOCTEH.

VYcil0BHass BEPOSITHOCTh. Y MHOXEHHE BEPOSATHOCTEH. JlepeBO CiaydamHOro
akcriepuMenTa. Popmyiia nonHou BeposaTHOCcTH. Dopmyina barieca. HezaBucumeble
COOBITHS.

buHapHBIil ciydaiiHbli ONBIT (MCHBITAHUE), yCIeX U Heyaada. HezaBucumele
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIIBITAaHUN 10 mepBoro ycrexa. IlepectanoBku



u (axtopuan. Yucno coueranmii. TpeyrompHuk Ilackans. dopmyna OuHOMA
HeroTona.

Cepusi He3zaBUCHMBIX HcnblTaHUKd bepHymum. CnydaiiHblii  BeIOOp U3
KOHEYHOW COBOKYITHOCTH.

CnyuvaitHas  BennuuHa. Pacnpenenenne  BeposatHoctel.  [{uarpamma
pactipenenenus. Onepanuu Haj CIydyalHbIMU BeludnHaMu. buHapHas ciydaitHas
BennunHA. lIpumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPUYECKOE U
OMHOMHAJILHOE.

11 KIIACC

CoBMecTHOE paclpeielieHHe JBYX CIy4alHbIX BeauuuH. HezaBucumele
CJIy4ailHble BEJIMUMHBI.

Marematuueckoe OXHUJAHUE CIIy4alHOH BEIUYMHBI (pacrpeneicHus).
[Ipumepsl MpUMEHEHUsT MaTeMAaTUYECKOro OXHUAAHUS (CTpaxoBaHHUE, JIOTEPEs).
MatemMatnyeckoe OxugaHue OMHAPHOW ClIy4yalHON BelIWYuHBI. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIIy4alHBIX BEJIIMYMH. MaTeMaTh4ecKoe  OXUJaHue
reOMETPUYECKOT0 1 OMHOMUAIIBHOTO Pacpe/IeIICHUH.

Hucniepcust ¥ CTaHAAPTHOE  OTKIIOHEHHE  CIy4allHOM  BEJIWYMUHBI
(pacnpenenenus). Jlucniepcus OMHApHOM clydailHON BelMuMHBL. MaTeMaTtrudeckoe
OKMJIAHUE IPOU3BEACHUS W JHUCHEPCUS CYMMBbI HE3aBUCUMBIX CIy4YalHBIX
BeauunH.  Jlucmepcuss W CTaHJApTHOE  OTKJIOHEHHME  OMHOMHUAJIBHOTO
pacnipenenenusd. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOIO
pacrpenencHusl.

HepaBenctBo YeoObiméBa. Teopema UebOniména. Teopema bepuymiu. 3akoH
OonpmMX  yucen.  BbplOOpouHbId  MeTOA — uccienoBaHMd.  BpiOOpouHble
xapakTepucTuku. OneHNBaHUE BEPOSATHOCTU COOBITUS MO BHIOOPOYHBIM JTAHHBIM.
IIpoBepka mpocTeNmxX TUIIOTE3 C TOMOLIBIO U3YUYEHHBIX PACIIPEICIICHUN.

HenpeppiBHble cnyyaliHble BelWduHBL. [Ipumeppl. DyHKIUS TUIOTHOCTH
BEPOSATHOCTH pacmpenesieHus. PaBHOMepHOE pachpeneneHue M €ro CBOWCTBA.
3agauu, IPUBOAAIIME K NTOKA3aTEILHOMY PAaCIPEACIECHUIO. 3a1auu, IPUBOIAILINE K
HOPMaJIbHOMY  PAaCIpPEAEIICHMUIO. OyHKIMA IIJIOTHOCTH BEPOSITHOCTH
NO0Ka3aTeNbHOIO pacnpezesieHus, GyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacupenenenus. PyHKIUsS INIOTHOCTU U CBOMCTBA HOPMAJIBHOI'O PaCIIpeIeIICHUS.

ITocienoBaTeIbHOCTh  OAWHOYHBIX  HE3aBHUCHMBIX  COOBITHMH.  3aayw,
IIPUBOJSIIME K pacupenenennto Ilyaccona.

KoBapuanmst nByx caydaiiHeix BenumuuH. KoadduuumeHnt nuHeitHON
koppemsiiu.  CoBMecTHble  HaOMIOJACHMST JBYX  BEJIMYUH. BbIOOpOUHBII
Kod(pdULMeHT Koppensauuu. Paznuune Mexay JUHEWHOW CBSI3bIO U MPUYHUHHO-
CJIEACTBEHHOU CBA3bIO. JIMHEHas perpeccusi, METOI HAaMMEHBIINX KBAIpPaToOB.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTb W CTATUCTHUKA» (YIJIYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLIEHWE K MHPY, BKIIOYas 3CTETHUKY MaTE€MaTHYECKHX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iu4HbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 0€30MacHOro oopasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeit npodeccuu U peaan3oBbIBATh COOCTBEHHBIE >KM3HEHHBIE IJIaHBbI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIEGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(epbl 4YeoBEUECKOM IeATEebHOCTH, 3TarnoB eé
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIAcCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUEHNM, YMO3aKIIOUCHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelleHrus Y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHUBOpEYHe,  MpolJemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, SIBJICHHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLECcCa, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PAa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTAaX, aBaTh IMOACHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIAThL CBOM CYXKICHUA C CYXIACHUAMHU APYIHX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITEJIbHO BBIOMpaATh (opMar BBICTYIUIEHHS C YYETOM 3ajad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.



PeryasiTuBHbIe YHHBepCAJbHbIE Y4eOHbIE TelcTBUS

Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1au, BRIOUPATh CIIOCOO pEIIeHUs C
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOJKHOCTEH, apTyMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOPMAITUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedieKCHMH KaK  OCO3HAHMS
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJbTaTOB, BIAICTh
criocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yjbTaTa pemIeHUs
MaTeMaTHYECKOH 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh NIPH PEIICHUHU 3a/1ayH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUYUHBI
JOCTIDKCHUSI WU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHasl 1eSITEJIbHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIUBHUIYaIbHOM
paboThl TpU peHieHUH Y4YEOHBIX 3ajady, MPUHUMATh I1€Jb COBMECTHOM
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOTHI, pacmpeneisTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOLECC M Ppe3yJdbTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPyNMNoOBBIX GopMax paboThl (0OCYykaeHUS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UI€HAMH KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAajJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniry 10 kiacca oOyyaromuics HayquTCst:

CBOOOJHO ONEpUpOBaTh MOHATUSAMHU: Tpad, MIockuid rpad, CBSI3HBIA Trpad,
nyTe B rpade, Lemnb, ITUKI, JIEPEBO, CTEMEHb BEPIIMHBI, JIEPEBO CIYy4ailHOTO
HKCIEPUMEHTA;

CBOOOJTHO OMEPUPOBATHh TMOHATUAMH: CIIYYalHBIA OSKCIIEPUMEHT (OIBIT),
CIIy4aitHO€ COOBITHE, PJIEMEHTApPHOE CIydaiiHOe COOBITHE (DIIEMEHTAPHBIN UCXO.)
CIIy4dalHOTO  ONbITa, HAXOJAUTh BEPOSTHOCTH COOBITUA B  OMBITaX C
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITHUSIMU;

HaXOJUTh U (POpMYyTHUPOBaATH COOBITHS: TIEPECEUCHHE, OOHETMHEHUE TaHHbBIX
COOBITHH, COOBITHE, TPOTHUBOIIOJIOXKHOE JAaHHOMY, HCIIOJIb30BAaTh JIHATPAMMBI



Oiinepa, KOOPIAMHATHYIO MPSIMYIO Ui PELISHUs 3a/ay, MOJIb30BaThes (HOpMyIoi
CJI0’KEHUS BEPOSITHOCTEH 7151 BEPOSITHOCTEH IBYX U TPEX CIIy4alHBIX COOBITUIA;

ONEPUPOBATh  NOHATUAMM:  YCIIOBHAs  BEPOSATHOCTb,  YMHOXCHUE
BEPOATHOCTEW, HE3aBUCUMBIE COOBITUS, JEPEBO CIYyYalHOrO HKCIEPUMEHTA,
HaXOAWTh BEPOATHOCTH COOBITUH C NOMOIIbIO IpaBWIa YMHOXEHHMs, JepeBa
CIIy4allHOTO OIIbITa, HCIONb30BaTh (OPMYNy TMOJHOW BEPOSITHOCTH, (OPMYITy
baiieca npu pemieHun 3aad, ONpeaessTh He3aBUCUMOCTh COOBITHI TIO opMmyTie U
110 OPTaHMU3ALMHU CIIyYalHOTO KCIIEPUMEHTA;

OPUMEHATh W3y4YEHHblE KOMOMHATOpHBIE (QOPMYJbl [Jsl NEPEUUCICHUS
3JIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUH CIy4YallHOTO OIbITa, PELICHUS
3a/1a4 110 TEOPUHU BEPOSTHOCTEN;

CBOOOJHO  ONEpUPOBATh MOHATHSAMHU: OWHAPHBIM  CIy4alHbBIA  ONBIT
(ucmibITaHKE), yCHeX W HeyJada, HE3aBUCHUMBIE HCIIBITaHUS, CEpUs HCIBITAaHUMH,
HaXOJWUTh BEPOSITHOCTH COOBITUH: B CEpUM HCHBITAHUN /0 TEPBOrO ycrexa, B
Cepuu UCIbITaHUW BepHyJIu, B OMBITE, CBA3aHHOM CO CIIy4alHBIM BBIOOPOM U3
KOHEYHOU COBOKYITHOCTH;

CBOOOJHO OIEpUPOBATH MOHATHSAMU: CIy4yalHas BEJIMYMHA, PACIPEICICHHE
BEPOATHOCTEW, JAuarpaMMa paclpeleieHus, OuHapHas ciydailHas BeJIUYMHA,
reoMeTpUYECcKOoe, ONHOMUATIBHOE paclpeieNiCHUE.

K konity 11 kiaacca oOyyaromuiicss HayduTCs:

ONEPUPOBATH TOHITHUSAMH: COBMECTHOE pACIPEIEICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PAacHpeesieHusl IBYX CIydyalHBIX
BEJIMYMH JUIS BBIACIICHUSA PACHPEACIICHUS KaXKIOM BEIUYUHBI, OIPEICICHUs
HE3aBUCUMOCTH CIIyYalHbIX BEJINYUH;

CBOOOJHO OMEpUPOBATh MOHATUEM MATEMATHYECKOTO OKHMIAHUS CIIydailHOU
BEJIMYMHBI (pacnpeniesieHus), IPUMEHITh CBOMCTBA MAaTEMATUYECKOIO OXUIAAHUS
IpU PELIEHUH 3a/lay, BBIYUCIATh MATEMaTUYECKOE OKUIaHHEe OMHOMHUAIBHOTIO U
r€OMETPUYECKOIO PACIIPEEICHUN;

CBOOOJHO OINEpPUPOBATH MOHATUAMU: TUCHEPCHs, CTAHAAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA JIHUCIIEPCUM CIIy4YaWHON BEJIMYWHBI
(pactipenenieHns) MPU PELICHUU 3a/lad, BBIUKCIATH JUCHEPCHI0 U CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 U ONHOMHUAJILHOTO pacipe/leieHHUI;

BBIUUCIISTH BHIOOPOYHBIE XapPAKTEPUCTUKHU MO TaHHOM BBIOOPKE U OLIEHHUBATH
XapaKTEPUCTUKUA TEHEPATIbHOM COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapaktepucTukaM. OIeHuBaTh BEPOSITHOCTU COOBITHUI M MPOBEPSITH MPOCTEUIINE
CTATUCTUYECKUE TUIIOTE3BI, TIOJIb3YSACh N3YYEHHBIMU PACIIPEACICHUSIMU.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Nen/m | HaumeHoBaHue pa3/iesioB M TeM KoanyecTBo yacoB DJIeKTPOHHbBIE
MPOrpaMMbI Bcero Kourpoabubie | Ilpakrnyeckue | (uudposbie)
padoTbI padoTbI o0pa3oBaTe/bHbIE
pecypchl
1 DneMeHTHl Teopuu TpadoB 3
2 CrnyyaiiHbl€ OIBITHI, CIy4allHble COOBITHS U 3
BEPOSTHOCTH COOBITUI
3 Onepanuu HaJl MHOYKECTBaMU U 5
coObITHsIMH. CI0XKEHHE U YMHOKEHUE
BEPOSITHOCTEN. Y CIIOBHASI BEPOSITHOCT.
He3zaBucumele coObITHS
4 DneMeHTbl KOMOMHATOPUKH 4 1
5 Cepuu nocienoBaTeNbHBIX UCTIBITAHUH. 5 1
Wcnsitanusa bepuymu. Ciay4aiiHelid BEIOOp
13 KOHEYHON COBOKYITHOCTH
6 CriyuaiiHble BEJIMUUHBI U PACTIPENETICHUS 14 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 1




11 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ KonrpoJsbnsie | IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoTshI
pecypchbl
1 3aK0H OOJIBIITNX YUCET 1
2 DJIEeMEHThI MaTEeMaTUYECKON CTaTUCTUKHU 6 1
HenpepsiBHBIE CiTydaliHbIE BETMYHHBI
3 (pacmpenesieHus ), MoKa3aTelIbHOE U 3
HOPMAaJIbHOE pacrpeeeHust
Pacnpenenenue Ilyaccona
CBs13b MeXy ClTy4allHBIMH BETHYMHAMHU 1
O00011eHre U cCUCTEMAaTU3AINS 3HAHUH 13
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 0 3




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHus

JIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchl

I'pad, cBsa3HbI rpad, npeacTaBieHne
3aJ1a49¥ ¢ MOMOIIBIO Tpada

Crernenb (BaJIeHTHOCTD) BepiInHbL. [1yTh
B rpacde. Llenu u nukisl

I'padsr Ha TOCKOCTH. [lepeBo
CIIy4allHOTO SKCIIEpUMEHTA

CrnyualiHble S9KCIEPUMEHTHI (OTBITHI) U
CIIly4aiiHble COOBITUS. DIeMEHTapHbIE
COOBITHSI (MUCXOIBI)

BeposiTHOCTB cityduaifHOTO COOBITHSI.
BepositTHOCTH COOBITHI B OTIBITAX C
PaBHOBO3MO>KHBIMU AJIEMEHTapHBIMU
COOBITUSIMU

BeposatHocTh ciryyaifHOTo COOBITHS.
BeposiTHOCTH COOBITHIA B OTIBITaX C
PaBHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITUSIMU

[Tepeceuenne, 00beTMHEHIE MHOKECTB
U COOBITUH, MPOTUBOIIOJIOKHBIE
coObITust. PopMyia CIOKEHUS
BEPOSATHOCTEM




VYcnoBHasA BEPOSATHOCTb. Y MHOKEHHE

8 BeposiTHOCTe. Dopmyna ycIoBHON
BEPOSITHOCTH
YciioBHas BEpOSATHOCTh. Y MHOKEHUE

9 BeposATHOCTEH. DopMyra YCIOBHOMN
BEPOSITHOCTH

10 dopmyIia MOITHON BEpOATHOCTH

11 ®opmyna baiieca. HezaBucumelie
COOBITHS

12 KomOuHaTopHOE PaBUIO YMHOKEHHUS.
[TepectanoBku u (axkropuan

13 Yucno coueranuii. TpeyrosbHUK
ITackais

14 ®opmyna 6unoma HeroToHa
Konrtponsnas padora Nel: "I'padsl,

15 BEpPOSITHOCTH, MHOYKECTBA,
KoMOuHaTopuka"
buHapHBIN Cily4aiiHBINA OIBIT
(ucmpITaHMe), yCIeX U Heyaaya.

16 HezaBucumele ucnbitanus. Cepust
HE3aBUCHMBIX UCIIBITAHUH JI0 IEPBOTO
ycrexa

17 Cepust HE3aBUCHMBIX UCTIBITAHUH J10
IIEpBOTO ycrexa

18 Cepwst HE3aBUCUMBIX UCTIBITAHUN
bepnymnn

19 CrnyuaiiHblii BBIOOD U3 KOHEYHOU

COBOKYITHOCTH




20

[IpakTuyeckas pabora c
YICIIOJIb30BaHUEM JJIEKTPOHHBIX TaOJIHUIL

21

Cnyuaiinas BennuuHa. Pacripenenenue
BeposATHOCTEN. J{narpamma
pacupeneneHus

22

Onepaunu Haj cay4aiiHBIMU
BenuuuHamu. [Ipumepsl pacnpenencHui.
bunapHas ciydaiiHas BeJIu4vHa

23

['eomeTpuyeckoe pacnpeaeneHue.
bunomuaneHOE pacnpeneneHue

24

MartemaTuyecKkoe OXKHJaHue CHy‘I&ﬁHOﬁ
BeanunHbl. COBMECTHOE pacupeaciiCHUC
ABYX CHy‘l&ﬁHHX BCINYHNH

25

He3aBucumMele city4aiiHble BEJIMYUHBI.
CBolicTBa MaTEMaTHYECKOTO OKUAAHHUS.
MaremaTnueckoe oxuianue OuHapHOU
CIIy4yallHOH! BEIUYMHBI

26

MareMaTnyeckoe 0KUIaHNUE
reOMEeTPUYECKOro 1 OMHOMHUATBHOTO
pacpeneneHun

27

Hucnepcust u cTaHAAPTHOE OTKJIOHEHHE

28

Jucnepcust OuHapHON cydaitHON
BeIM4YMHBL. CBOMCTBA AUCTIEPCHH

29

MareMaTH4ecKoe OKHJaHe
MPOU3BCACHUA U JUCIICPCHUA CYMMBbI
HC3aBUCHUMBbIX CJ'Iy‘-I&fIHLIX BCJINYHH

30

Jucnepcrss OMHOMHAIBLHOTO
pactipenenenus. [Ipaktuueckas padora ¢




UCIIOJIb30BaHUEM 3JIEKTPOHHBIX TaOIHUIY
Jlucnepcust U CTaHJAPTHOE OTKIIOHEHUE

31 TEOMETPHUYECKOTO PaCIpPEICICHHUSI. 1
[IpakTuyeckas pabora ¢
UCTIOJIb30BaHUEM 3JIEKTPOHHBIX TaOIHUIY

32 O06o0011IeHrne U cucTeMaTu3alus 3HAaHUN 1
KoHntpoinbnas padora Ne2: "HcnbiTanus

33 bepnysum. CiiyyaiiHple BETUYHUHBI U 1
pacnpenenenus"

34 O00011IeHNE U CUCTEMATU3AIUs 3HAHUH 1

OBIIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

IToBTOpenue kypca 10 kinacca
BEPOSITHOCTH U cTaTUCTUKU. CiyyaiiHbIe
OTIBITHI, CIIy4aifHbIE COOBITUS U
BEPOSITHOCTH COOBITUM

IToBTOpenue kypca 10 kiacca
BEPOSITHOCTH U cTaTUCTUKU. CyyaiiHbIe
OTIBITHI, CIIy4ailHbIE COOBITUS U
BEPOSITHOCTH COOBITUM

IToBTOpenue kypca 10 kiacca
BEPOSATHOCTH U CTATUCTUKU. OIBITHI C
PaBHOBO3MOKHBIMH 3JI€EMEHTAPHBIMU
COOBITUSMU

IToBTOpenue kypca 10 kiacca
BEPOATHOCTH U CTATUCTUKU. Onepanun
HaJl MHOKECTBAMHU U COOBITUSIMH.

IToBTOpenue kypca 10 kiacca
BEPOATHOCTH U CTaTUCTUKH. Onepannun
HaJl MHOXECTBAMH U COOBITUSMH.

IToBTOpenue kypca 10 kiacca

BCPOATHOCTHU U CTATUCTUKHU. Brruncienue

BEPOSITHOCTEN COOBITHI ¢ MPUMEHEHUEM
(opmyn




[ToBTOpenue kypca 10 kiacca
BEPOSITHOCTH U CTaTUCTUKU. Brrurcienue
BEPOSITHOCTEH COOBITHI C IPUMEHEHHUEM
dbopmy u rpadUUECKUX METOIO0B

[ToBTOpenue kypca 10 kiacca
BEPOSITHOCTH U CTaTUCTUKU. Brrurcienue
BEPOSITHOCTEW COOBITHII C IPUMEHEHUEM
dbopmyn u rpaduIecKIX METOIOB

TlocnenoBaTenbHOCTh OUHOYHBIX
HE3aBUCUMBIX coObITHiA. [Ipumep 3anaun,
npuBosLIeH K pacnpenenenuto [lyaccona

10

[TocnenoBarenbHOCTh OMHOYHBIX
He3aBUCHUMBIX coObITHil. [Ipumep 3anaun,
npuBosALIeH K pacnpenenenuto [lyaccona

11

Hepasencto Yeobrimena. Teopema
Yeonimena. Teopema beprysum. 3akoH
OOJIBIIINX YHCEI

12

Hepasencto Yeobrimena. Teopema
Yeonimena. Teopema beprysum. 3akoH
OOJIBIIINX YHCEeI

13

Br160pouHBIi METO]T UCCIIEIOBAHUIA

14

HpaKTI/I‘-ICCKaSI pa60Ta C UCIIOJIb30BaAHHEM
SJICKTPOHHBIX T8.6J'II/II_I

15

I'enepanpHas COBOKYITHOCTh M CIIy4aiiHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapakrepuctukamu. OLieHKa CPETHETO U
JUCIIEPCUU TEHEPATILHON COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX XaPaKTEPUCTUK




['enepanbHasi COBOKYITHOCTb U CIy4aiiHast
BbIOOpKA. 3HAKOMCTBO C BHIOOPOYHBIMU

16 xapakrepuctukamu. OLieHKa CpeHero u
JMCIIEPCUU T€HEPaTbHON COBOKYITHOCTH €
HOMOILBIO BEIOOPOYHBIX XaPaKTEPUCTUK

17 OneHnBaHUE BEPOSITHOCTEH COOBITHH 1O
BBIOOpKE
Craructuueckas runoresa. [IpoBepka

18 IIPOCTEUIINX TUIIOTE3 C IIOMOIIBIO CBOMCTB
U3y4EHHBIX pacIpeaesieH i

19 [IpakTrueckast paboTa ¢ HCIOIB30BAaHHEM
AJIIEKTPOHHBIX TAOJHUIL
[TprMepbl HenpepBIBHBIX CIy4YalHbIX

20 BelnnurH. OyHKIKS IIOTHOCTH
BEPOSATHOCTH
PaBHOMepHOE pacnipenenenue. [Ipumepsl

21 3a/1a4, MPUBOJALINX K [T0KA3aTEIbHOMY U K
HOPMaJIbHOMY paclpeesIeHUIM

99 @yHKIMS INIOTHOCTH BEPOSITHOCTH
MIOKA3aTebHOIO paclpeacIcHus

93 KoBapranus 1Byx CilydailHbIX BEJTUYHH.
Koadpduument koppensunu

24 CoBMecTHBIC HAOTIOJICHUS IBYX BEJTUUUH

25 Br16opounsiii K03 pULIneHT KOppensuu

26 Paznuune Mex 1y TMHEHHOMN CBA3BIO U
MIPUYMHHO-CJIEACTBEHHOM CBA3BIO

27 Jluneiinas perpeccus




ITpakTuueckas paboTa ¢ UCIOIb30BAHUEM

28 1
AIEKTPOHHBIX Ta0JIHII

29 OnBITHI ¢ PAaBHOBO3MOXHBIMHU 1
AJIEMEHTAPHBIMU COOBITUSIMU

30 Brruucienne BeposTHOCTEH COOBITUH C 1
pUMEHEHUEM (HOpMYIT
Brruncnenue BeposiTHOCTEH COOBITUH C

31 MPUMEHEHHUEM TpaUIeCcKUX METOJI0B: 1
KOOpJMHATHA MIpsiMasi, IepPeBo,
nuarpaMma Diiepa

32 CitydaiiHble BEJIMYMHBI U paclpeiesICHUs 1

33 MaremaTruecKoe OKHIaHUE CIYyYAHON 1
BEJTMYUHBI
Boruncnenue BeposiTHOCTEN COOBITUI C

34 npuMeHeHneM (GopMyll U rpadudecKux 1
METO/I0B

OBUIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble NpeaMeTHbIE Pe3yabTATHI 0CBOCHHS OCHOBHOM
NpoBepPsAeMoOro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeiHero o01ero 00pasoBaHus
pe3yabTara
6 Teopust BEpOATHOCTEN U CTATUCTHUKA
6.1 YuTaTh ¥ CTPOUTH TAOJIHUIIBI M THATPAMMBI
6.2 OnepupoBaTh  MOHATHAMHU:  CpeaHee  apudmMeTHyeckoe,  MeAMaHa,
' HauOoJIbIlIee, HAMMEHbIIEE 3HAUEHUE, Pa3MaX MacCHBa YUCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMH: CIY4YalHBII SKCIIEPUMEHT (OMBIT) U CIlydailHOe
coObITHE, >JeMEHTapHOe CcOObITHE (PIEMEHTAPHBIM HCXOJ) CIy4ailHOTro
6.3 ONbITa; HAXOAUTh BEPOSATHOCTH B OIBITaAX C PaBHOBO3MOKHBIMHU
CIIy9aifHBIMU COOBITUSIMH, HAXOJUTh M CPAaBHUBATh BEPOSATHOCTH COOBITHII B
M3YYECHHBIX CIYYAHBIX 3KCIIEPUMEHTAX
Haxomute u QopmynaupoBaTh COOBITHA: MepeceuyeHUue H OO0beIUHEHUE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTUBOMOIOXKHOE JTAHHOMY COOBITHIO;
' MOJIb30BATHCS AMAarpaMMaMu Diiiepa 1 GOpPMYIIOi CIIOKEHHUS BEPOSATHOCTEH
IIPU PELICHUH 3a/1a4
OnepupoBaTh MOHATHIMH: YCIOBHAsI BEPOSITHOCTh, HE3aBHCUMBIE COOBITHS;
6.5 HaXOJUTb BEPOSTHOCTU C ITOMOLIBIO ITPAaBWJIA YMHOXKEHHUS, C ITOMOLIBIO
JiepeBa CIIy4alHOr0 OIbITa
6.6 [TpuMeHsTh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3a7a4
OnepupoBaTh MOHATUSMHU: WCIBITAHUE, HE3aBUCHUMBIE HCIIBITAHUSA, CEpPUS
6.7 WCIIBITAaHUH, yCIIeX W HeyJada; HaXOJIUTh BEPOSITHOCTH COOBITHUN B CEpUU
' HE3aBHCUMBIX HCIBITAHUN 10 TEPBOr0 ycClexa, HAXOAUTh BEPOSITHOCTH
coObITHI B cepuu ucnibiTanuii bepuymnum
6.8 OnepupoBaTh  MOHATUSIMU:  CiIy4ailHass  BEJIMYMHA, paclpeesieHue
' BEPOSITHOCTEW, IMarpaMma pactpeacIeHus
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
NpoBepseMOro .
o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeiHero 001ero od0pa3oBaHusi
pe3yabTara
5 Teopust BEpOATHOCTEN U CTATUCTHKA
51 CpaBHUBaTH BEPOSITHOCTH 3HAYEHUI CITy4aiiHOM BEJTNYMHBITIO
' pacCIpeIETICHUIO WM € IOMOLIBIO AUArpamMm
5.2 OnepupoBaTh TMOHATHEM MAaTEMaTHYECKOTO  OXHUAAHUSA, MPUBOJHUTH




IIPUMEPBI TOT'0, KAK IMPUMEHSICTCS MaTEeMaTU4YECKOE O0XKUAAHUE CIydalHON
BEJIMYMHBI, HAXOOUTb MaTeMaTHYECKOE OXUIAHWE 10  JaHHOMY
pacnpeneeHuIo

5.3
5.4

MMeTs npeacTaBieHue O 3aKOHE OOJIBIINX YHCET

HNmeTts MMpEaACTAaBICHHUE O HOpMaJIbHOM paclpCACICHUN




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Teopust BEpOATHOCTEN U CTATUCTHKA

[IpencraBnenre TaHHBIX C MOMOIIBIO TabauIl U auarpamm. CpegHee apudmMeTHIecKoe,
MeuaHa, HauOoJIblliee ¥ HauMEHbIIee 3HAYCHHS, pa3Max, JUCIEPCHUS U CTaHIAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB

CrnyuaiiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4ailHble COOBITHS. DIeMEeHTapHbIe COOBITHS
(ucxonpl). BeposTHOCTh ciy4ailHOro coObITHS. BIHM30CTh YacTOTBIM BEPOSITHOCTH
coObIiTuii. Ciy4aifHbIE OMBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU.
BeposTHOCTH cOOBITHII B ONBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU

Onepanuu  HajJ COOBITHSIMU: TI€PECEUYCHHE, OOBEAMHEHHE, IMPOTHBOMOIOXKHBIC
coObItus. uarpammsl Diinepa. @opmyrna caoKeHus: BEposSsTHOCTEN

6.4

6.5

VYcnoBHass  BEpOSATHOCTb.  YMHOXKEHUE  BEpOATHOCTEH.  JlepeBO  ciy4ailiHOro
sKcriepuMenTa. @opmMyra moaHON BepoaTHOCTU. HezaBucumbie cOOBITUS
KomOunaropHoe mpasuno ymHoxeHus. [lepectanoBku u dakrtopuan. Yucno
couetanuii. Tpeyronbuuk Ilackans. @opmyna 6bunoma HeroTona

6.6

bunapHblli ciydaliHbIii oOmBIT (MCHbITAaHWE), yclex U Heynada. HesaBucumble
ucnelTanus. Cepus HE3aBUCUMBIX MCHbITaHMK 10 1nepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIbITAaHUN bepHyun

6.7

Cny4aitHas BenuuuHa. Pacnipenenenue BeposiTHocTel. Jluarpamma pacmpeneneHus.
[Ipumeps! pactipeiesieHnii, B TOM YHCII€ TEOMETPUUECKOEeH OMHOMHUATBHOE

11 KIIACC

Kon

5.1

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
Teopust BEpOATHOCTEN U CTATUCTHUKA

HUucnoBble XapaKTEPUCTUKHU CIIyYaWHBIX BEIMYMH: MAaTeMAaTHYECKOE OXKUIAHUE,
JUCIIEPCHUS. U CTAaHJIApTHOE OTKJIOHEHHE. [Ipumepsl mpuMeHEeHUsT MaTeMaTU4eCKOro
OKMJIaHWs, B TOM YHCJIE B 33Ja4ax W3 MOBCEIHEBHOM >XM3HH. MaremMarnyeckoe
OXKHMJIaHWE OWMHAPHOW CIIy9aifHOW BETWYMHBI. MaTeMaTH4YecKoe OXUIAaHUE CYMMBI
CIIy4alHbIX BEJIMYMH. MaTeMaTHuecKoe OKUJAHUE U TUCIIEPCUs T€OMETPUIECKOTO U
OMHOMUAIBHOTO pacrpeaeneHui

5.2

5.3

3akoH OONBIIMX YHCENT M €ro poib B HayKe, MpHpojae U oOmiecTBe. BrIOOpOUHBIIH
METOJI YICCIIENOBAaHNH

HpI/IMCpBI HCIIPCPBIBHBIX CﬂyqaﬁHLIX BCJIIMYHH. IlonsTue 0 IIJIOTHOCTHU




pacnpezeneHus. 3aaauu, NPpUBOAAIIME K HOpMAIbHOMY pactipeneneHuto. [lonsatue o
HOPMaJIbHOM PACIIPEACICHUN



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMU pPCIICHHUA 3a/ay,
yMeHue ¢GOopMyJIUpPOBaTh M ONEPUPOBATh MOHATHUAMHU: OIpPENEICHUE,
aKkcuoma, TeopeMa, CIEeACTBHE, CBOICTBO, IpU3HAK, J10KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MaTEeMaTHUYeCKOH WHIYKIUY;
MMPOBOAUTH AO0KA3aTCIbHBIC PACCYKACHUA IIPHU PCUHICHUHA 3a1a4, OUCHUBATDH
JIOTUYECKYI0  TMPABUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCCTBO, OIICpallMi HaJl MHOKCCTBAMMH,
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr A
OImrucCaHusd p€ajibHbIX MPOUCCCOB U SIBJIEHUU U IIpru pCICHUHU 3aaa4, B TOM
quclie U3 APYTUX Y4eOHBIX MPEIMETOB; YMEHHUE ONEePUPOBAThH MOHSATHSIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3aaBaTh
U OMHCHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMH; MCIOIb30BaTh Tpadbl Mpu

pelIeHUH 337124

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YHUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HaTYpAJIbHOM CTENEHH, CTETIEHD C
paloHaIbHBIM IOKA3aTeJIEM, CTENEHb C JAEWCTBUTEIbHBIM IOKA3aTElIeM,
jJorapupM UucCla, CHUHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHUCIA,
OCTAaTOK M0 MOAYNIO, PAallMOHAJIBHOE YHUCIIO, HUPPALUOHAIBHOE YHCIIO,
MHOKECTBAa HATypaJIbHbIX, LEJbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU ASTMMOCTH, HAUMEHBIINHA 0Ot
JIenuTenb W HauMeHbllee oOmiee KpaTHoe, ainroputMm EBkianaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C PA3JIMUYHBIMHM MO3MIIMOHHBIMH CHCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHATH BIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIPQKEHUI CO CTemneHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
paloOHaJIbHBIX  BBIPDAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSMHU:

nocCiaca0BaTCIbHOCTD, apI/I(I)MCTI/I‘-ICCKaH nmporpeccust, TeoOMCTPpHUICCKAA




nporpeccusi, OeCKOHEYHO YyObIBaroIlass reoMeTpudeckas MpOrpeccHs;
YMEHME 3a/laBaTh II0CJIEOBATEIbHOCTH, B TOM 4YHUCIE C IIOMOIIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO ~ 4yucia, ¢dopMa  3alucH  KOMIUIEKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTH apUPMETHYECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIAMHU;
MPUBOAUTH MIPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATUSIMU:  MaTpuna 2X2 u  3%3, omnpeneiauTenb  MaTpULbI,

T eOMeTpI/IlIGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune ONCprupoOBaTh MNOHATUAMH: PpPALUOHAIBHBIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, HOFaqu)MquCKI/Ie, TPUTOHOMETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXACCTBCHHOC HpCOGPaSOBaHI/IC, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB W CUCTECM; YMCHHUC pCUIaTb YpPAaBHCHUA,
HCPAaBCHCTBA M CHUCTEMBI C IIOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMBI C TIMAapaMCTpOM; MPHUMCHAIATH
YpaBHCHHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCHICHHUA MATCMAaTUYCCKHUX

3aJiad ¥ 3aaa4 M3 pa3JINdIHbIX obnacrei HAayKHU U pCaHbHOﬁ KHN3HU

YMeHue omnepupoBaTh MOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIIMH,
NePUOANYHOCTh (QYHKIIMH, OrPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTH
GbyHKIMH, SKCTpeMyM (yHKIMH, HanOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAS (PYHKIMS, aCUMITOTHI rpaduka
GyHKLIMHU, TepBas U BTOpas MPOM3BOAHAs (DYHKIMM, T€OMETPHUUECKUH U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeIEHHbIN
MHTErpajl,; YMEHHME HaxXOAMTh AaCHUMINTOTHI Tpaduka (GYHKUUHU; yMEHHE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMIO3UIMN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTelIbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHE HCIONB30BaTh MPOU3BOAHYIO JUIA HCCIEAOBaHUS (DYHKIIHIA,
HaXOJUTh HAuOOJIbIIME M HAUMEHbIIWE 3HAuYeHUs (QYHKIHM;, CTPOUTh
rpaduKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM armnapaTa MaTeMaTH4ecKoro
aHalM3a; MPHUMEHSTh MPOU3BOJAHYIO ISl HAXOXICHHUS HAWIydlIero
pelleHusT B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-D)KOHOMHUYECKUX H

(bu3HYecKUX 3a/1adax; HaXOJIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaaa; HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIr0O MOACIUPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIHH, 0OpaTHAs (yHKLU,
KOMITO3UIMST (DYHKUWH, JMHEWHass (GYHKIUS, KBaapaTHUHAs QYHKIH,
paunoHanmbHass (QYHKUUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTeJIbHAs H
jgorapupmuueckas (yHKIHUH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKIMA,  BBIMOJHATH  IpeoOpa3oBaHust  TrpadukoB  (QyHKIIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 33/a4 M3 pealbHON
KU3HHU;, BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHHAMHU;
UCIIONIb30BaTh CBOWMCTBA W Tpaduku (YHKUMHI Ui pelieHus ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH; H300paxkaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBA peH_ICHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3a/a4M M3 00JaCTH yIpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISITb BBIPAKEHUS, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJayd, HUCCIENOBATh IIOJYYEHHOE pELICHUE U
OLICHUBATh IPaBIONOAOOHOCTh pPE3YIbTAaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJ]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue onepupoBarh MOHATUSMU: CpelHee apupMeTHUecKoe, MeauaHa,
HauOoJbIllee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIepCcus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HAbOpa; yMEHHE HU3BJIeKaThb, MHTEPIPETHPOBATH
nH(pOpMalLnIo, NPEACTABICHHYIO0 B TaOIUIaxX, Ha Juarpammax, rpadukax,
OTPaXKAIOIYI0 CBOMCTBA PEAJIbHBIX IPOLECCOB U SIBJICHUH; NPEACTABIATh
MHQOpPMALMI0 C TOMOIIBIO TabaWIl W  JAuMarpaMM; HCCIEl0BaTh
CTaTUCTHYECKUE JAaHHBIE, B TOM YHUCJIE C TIPUMEHEHHEM TIpadUUecKux
METOJIOB U AJIEKTPOHHBIX CPEICTB; rpapuuecKu UCClIe0BaTh COBMECTHbBIE

Ha6J'IIOI[eHI/I$I C IIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHENHOM perpeccuun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYalHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSTHOCTh CIYy4YalHOTO COOBITHS; YMEHHE BBIUUCIATH




BEPOSITHOCTh C HCIIOJIB30BAaHUEM TIpaUUecKHX METOJIOB; IMPUMEHSThH
GOpMyIIBI  CIOXKECHHSI U YMHOXKEHUS BEPOSITHOCTEH, (OpMyIly IMOJIHOM
BeposTHOCTH, (hopmyny bepHymm, koMOuHaTOpHbIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pPACIpeelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHCHHUE
CIIyuallHOW  BENMYMHBI, (QYHKIHUH  paclpeleNieHHsi W TUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIBFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCTIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN IS pelleHus 3a/1ad,
3HAKOMCTBO C MOHSTHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOYHBIX
UCCIIC/IOBAHMI; YMEHUE TPUBOJUTH MPHUMEPHl TPOSIBICHHS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSAMHU: COUETAHUE, NMEPECTAHOBKA, YUCIIO COYCTAHUH,
YHCII0  TIEPeCcTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOMHATOPHBIC (aKThl U PACCYKACHUS Ul PEIICHUS 3a]ad; OIICHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA,; COCTABISTh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTUPOBATDH HOHy‘ICHHLIﬁ pe3yibTar

YMeHHe omnepupoBarb IOHATUAMHU: TOYKA, IIpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYUHA yIJia, IUIOCKUN YIroJl, IBYIPaHHbBIN
yroJi, TPEXIPaHHBIM Yroj, CKpPEeIMBAIOIIMECS IPSIMbIE, apalIeIbHOCTh U
NEPHNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCT@I\/JI, yrojia MEXKAy IpPIMbIMH,
Yroa MeXAy IpsAMONM U IIIOCKOCTBIO, YroJI MEXKIY IUIOCKOCTSAMH,
paccTostHUE OT TOYKM 10 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NpPSIMBIMH,
pacCTOSIHUE MEXIYy IIJIOCKOCTSMHU; YMEHHME HCIIONb30BAaTh IIPU PEILIECHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIaThb

CBA3aHHBIC C HUMHU ITPAKTUYICCKUC 3a1a4Un
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YMeHue omnepupoBaTh MOHATHAMH: IUIOMIANb (GUTYpBI, 00BbEM (QUTYDPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHE MHOI'OI'paHHHKA,
KyO, mapajienenumnen, MNpu3Ma, NHUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTU MHUPAMHIBI, TPU3MBI, KOHyca, LUIUHApPA, O0BEM KyOda,
NPSAMOYTOJILHOTO MapajulesieNuIiea, MUPaMUIbl, TPU3MBL, UUIMHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa W IMHIUHAPA,

napajjiCJibHbIE OCHM HWJIM OCHOBAaHWIO, CCYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss cdepbl, IWIMHIApPA, KOHYCa; YMEHHE CTPOUTh CEeueHHue
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh ONpeAeNeHUsI U3ydaeMbIX (PUTyp, BBIABUTATh TUIOTE3HI O
CBOWCTBAaX M TMpH3HAKaX T'€OMETPUYECKUX (UTyp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; yMEHHE NPOBOAUTH KiaccHUpUKanuioo Guryp Imo
pPa3NUYHBIM TPU3HAKaM, BBIIOJIHATh HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUMA

11

YMeHue omnepupoBaTh  TOHSATHSIMH: JIBIDKGHHE B IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIEC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYPE; UCIOJIb30BaTh T€OMETPUYCCKHE OTHOLICHUS TIPU
peIICHUN 3a]la4; HAXOJUTh TCOMETPHUYCCKHE BEIMYMHBI (IUITHMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TCOMETPUYCCKUE BEITMYUHBI
(MHA, yroJ, IUIOMIAbh, OOBEM, IUIOMIAJb TOBEPXHOCTH), HCHOJIB3YS
W3YYCHHBIE (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb TOBEPXHOCTH
nUpaMUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, TUioniaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNIeIUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (I)I/Il"yp

12
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YMmenue ONCpUPOBATh NOHATUAMU: MIPAMOYT'OJIbHAA CHUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpA, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6331/Icy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMPOU3BCACHUC, YIoJd MCKIAY
BCKTOpaMHU; YMCHUC HCIIOJIB30BATb BeKTOpHLIﬁ 151 KOOp,I[I/IHaTHHﬁ METOA

JJI pCHICHU A TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYTHUX y‘~I€6HBIX nmpeamMEcTOB

YMmenue BLI6I/IpaTI> HOZ[XOZ[HH.IPIIZ METOA AJIA pCIICHUA 3a/la4r,; IOHUMaHHUC
SHAYUMOCTH MATEMATHUKH B HW3YYCHHU TPUPOAHBIX U O6HI€CTB€HHI)IX
nponeccoB u HBHCHHﬁ; YMCHHC pacClioO3HaBaTb TIIPOABJIICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTE NPUMEPLI MATEMATUICCKUX

OTKPBITUI POCCUICKON U MUPOBOW MAaTeMaTHUYECKOW HAyKH




IHHEPEYEHbD 3JIEMEHTOB COIAEPXKXAHUA, ITPOBEPAEMBIX HA EI'D 11O

MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iepP:KAHUSA
1 Yucia v BEIYUCICHHS

11 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTUMOCTH LENbIX YUCEN

12 Panmonanbubie uncna. OOBIKHOBEHHBIE M JIECATHYHBIC TPOOU, MPOLEHTHI, OECKOHEUHBIE
' MIEPUOINICCKHE IPOOH

13 Apudmernueckuii KOpeHb HaTypalbHOW cTerneHu. J[leiicTBus ¢ apupMeTHdecKuMu
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenenp ¢ uenbiM mnokasareneM. CTeNneHb € palMOHaJIbHBIM IoKa3zareneMm. CBoiicTBa
' CTETNICHU

15 CuHyc, KOCHHYC M TaHT€HC YHCJIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHTCHC
' YHCIIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIC JOrapu(MbI

JletictBuTenpHble yucna. ApudMeTndeckue omnepanuu ¢ ACHCTBUTEIBFHBIMH YHCIAMU.
17 [TpuOnmKEHHBIE BBIYMCICHHS, TpaBHIa OKPYIVICHHS, NMPUKUIKA M OIIEHKA pe3yibTaTa
BBIYMCIICHHI

1.8 [IpeobpazoBanue BeIpaKEHHIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPpOOHO-pAMOHABHbIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 Tpuronomerpuieckue ypaBHEHUs

2.4 [Toka3zarenbHble U TorapupMUUIecKre ypaBHEHUS

2.5 Lenblie u 1poGHO-palIMOHANIbHBIE HEPABEHCTBA

2.6 WppanuonaibHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 Cuctembl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABCHCTB

210  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C TIAPAMETPAMH

2.11 Marpuia cucTeMbl JINHEWHBIX ypaBHEHHUN. ONpeenuTelIb MaTPULIbI
3 OyHKIWMH 1 TpaduKH

3.1 dyHKU, crocoObl 3ananus GyHkiuu. ['paduk ¢pynknuu. Bzanmao oOpaTHbie GyHKIIUHN.




Yérusle 1 HeuéTHBIe pyHKIMU. [lepuoanueckue GyHKIUN

OO6nacth omnpeneneHuss U MHOKECTBO 3HaueHH PyHkiuu. Hymu ¢yaknun. [TpomexyTku

3.2 3HAKOMOCTOSIHCTBA. [IpOMEXKYTKH MOHOTOHHOCTH (DYHKIIMU. MaKCUMyMbl U MUHUMYMBI
¢byukun. Hanbomnpiiee 1 HauMeHbIlee 3HaYeHUE (PYHKIIUU Ha IPOMEKYTKE

33 Crenennass (pyHKIMS C HaTypajJbHBIM M IIeNbIM IOKazateneM. EE cBoiicTBa u rpaduk.
' CaoticTBa U rpaduK KOpHs N-Oi CTENEeHH

3.4 Tpuronomerpudeckue GyHKINH, UX CBOWCTBA U rpaduKu

3.5 [TokazaTenpHas u torapudmudeckas QyHKIMH, KX CBOWCTBA U Ipaduku

36 Touku paspeiBa. AcuMnToThl rpadukoB GyHkui. CBONHCTBA (YHKIIMI, HEIPEPHIBHBIX HA
' OTpe3Ke

3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHU MTOCIEA0BATEIHHOCTEN

3.8 Apudmerndeckast U reoMeTpuueckas nporpeccuu. opmya ClI0XKHBIX TPOIIEHTOB
4 Hauana marematnyeckoro aHamamsa

4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE FIeMEHTAPHBIX (PYHKITHIA

49 [IprmeHeHue NPOU3BOIHON K UCCIIETOBAHHIO (DYHKIIUI HA MOHOTOHHOCTb M KCTPEMYMBI.
' Haxoxaenrne HanOobIIero 1 HAMMEHBINETO 3HAYCHHS (PYHKIIMH HA OTPE3Ke

4.3 [lepBooOpasnas. MaTerpan
5 MHOXecTBa U JIOTUKa

5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. J{luarpammel Diinepa — Benna

5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA

6.1 OnucarenbHas CTaTUCTHUKA

6.2 BepositHOCT

6.3 KomOunaTtopuka
7 Ceomerpust

7.1 @urypsl Ha IIIOCKOCTH

7.2 [TpstMBIe ¥ TUTOCKOCTH B TTPOCTPAHCTBE

7.3 MHororpaHHUKU

7.4 Tena 1 MOBEpXHOCTH BPALICHUS

7.5 KoopauHnats! 1 BEKTOPHI
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