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MOAYJIb «AJIredpa U HaA4aJ1a MATEMATHYECKOI0 aHAJIN3a. YTI1y0JJeHHbII

ypoBenb» (ID 4013384)

INOACHUTEJIBHASA 3AIINCKA

Y4eOHbIii Kypc «Anrebpa W Hadyala MaTeMaTHYECKOTO aHaJIHM3a» SBIISCTCS
OJTHUM W3 HauOoliee 3HAYMMBIX B TMPOrpaMMe CpeaHEro oOIiero obOpa3oBaHWUS,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYroi CTOPOHBI, (hopMUpyeT
JIOTHYECKOe W aOCTPaKTHOE MBIIUICHUE O00yUYaoIUXCsi Ha YPOBHE, HEOOXOIMMOM
JUTST OCBOCHUS MHGOPMATHUKH, OOIIECTBO3HAHNUS, UICTOPHH, CIIOBECHOCTH U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (opMyiupyeT cBou
JOCTHKEHHSI B MAaTeMaTH4IecKoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHalu3a 3aKia/lbIBacT
OCHOBY I YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKHU, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX HHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajbHEHUIIero oOpa3oBaHUsS U B
NOBCEIHEBHOH kMU3HU. B TO ke Bpems oBlajieHHE aOCTPAKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSMHU ainreOpbl M MaTEeMaTHMUECKOrO aHaju3a pa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH, JOKAa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, HMCIOJIb30BATh
0000lIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHOro kypca «Asnrebpa u Hadyala MaTeMaTUYECKOTO
aHanM3a» 00ydYaroIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEPIIPETallud  TOJYYEHHBIX  pEUIeHHMH, 3HAKOMSTCSI C  IpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B MpHUpOAE, HAayKe M HMCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIil Kypc 00anaeT 3HAYUTEIHHBIM BOCIHUTATENBHBIM ITOTEHIIAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Y4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUI
(GOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK M d4epe3 crnenuduky ydeOHOU
JESTENIbHOCTH, TpeOyIolel MPOJOKUTENbHON  KOHIEHTpAlUd BHHMAHUSA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a  IIOJyYCHHBIH
pe3yInbTar.

B ocHoBe wmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTH4YeCKOIro
aHaJIM3a JISKUT ACSITETbHOCTHBIN NMPUHIUI 00y4YEeHHUS.



B ctpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIM3a» BbIIEJIEHBI CIEAYIOLIUE COACPKATENBbHO-METOAUYECKUE TUHUM: «YHucna
U BbIUKCIECHUD», « DyHKINU U rpaduKkn», «YpaBHEHUS U HEpaBeHCTBay, «Hauana
MaTeMaTH4ecKoro asamusa», «MHoxkecTBa M JIOTHKa». Bce OCHOBHBIE
COJIEPKATEIIBHO-METOIUYECKUE JIMHUM MW3Y4arOTCs Ha NPOTSHKEHUH JBYX JIET
o0y4yeHHs Ha ypOBHE cpeiHero oOIiero oopa3oBaHUs, €CTECTBEHHO JOIOJIHSASA
JIpyr Apyra U MOCTENEHHO HAChIAsCh HOBBIMU T€MaMH M pazjenamu. J[aHHBIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJIEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMIUIMH, TaKMX Kak aireopa,
TPUTOHOMETPHSI, MAaTEMATUYECKUN aHAIW3, TEOPUS MHOXKECTB, MaTeMaTHYeCKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
IMIMPOKUM MATEMaTUYECKUM allapaToM, Y HUX MOCJIeI0BaTEeNbHO (popMuUpyeTcs U
COBEPILIECHCTBYETCS YMEHHME CTPOMTh MAaTEMaTHYECKYH0 MOJEIb pPEATbHON
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IPU U3YUYEHUU y4yeOHOro Kypca, JUis
pELIEHUsI CaMOCTOSITENILHO C(HOPMYJIMPOBAHHON MAaTEMAaTUYECKON 3aJjauH, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopepxarenpbHO-MeTOAUYECKas: JMHUA «YUucna ¥ BBIYMCICHHS» 3aBEpLIACT
(bopMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HA4aTo Ha ypOBHE OCHOBHOTO 0011ero oopazosanus. Ha ypoBHe cpenHero odero
oOpa3oBaHus 0co0O€ BHUMaHue yAenseTcss  (QOPMUPOBAHUIO  HABBIKOB
pPalMOHAJIBHBIX BBIYMCICHUM, BKIIIOYAIOMIMX B CE€0s MCHOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu 4yMcia, YMEHUE JelaTh NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BbIpaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYaroOUIMMCsI MHOXKECTBAa HAaTypajbHbBIX, IIEJIbIX,
palMOHAIBHBIX W JCHCTBUTENBHBIX  YKCENT  JIONOJIHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4Hnceld. B  KaXaoM M3 53THX MHOXECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M OIepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJbIX YHUCEN, 0COoOble CBOMCTBA
pPalMOHAIBHBIX U MPPALMOHAIBHBIX YUCEN, apU(PMETHUECKUE ONEPALIMH, a TaKKe
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCElL.
bnarogapss mocienoBaTeNbHOMY pPacIIMPEHHIO Kpyra HCIOJb3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMM HX NPUMEHEHHUS JJI1 PELICHUs Pa3jIu4HbIX 3a/1a4
dbopMupyeTcsi peACTaBICHUE O €IUHCTBE MATEMAaTUKU KaK Hayku U €€ pojiH B
IOCTPOECHUU MOJIEIEN PEaJbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IeHuE U
KOHKpEeTU3aIHsl.

JIuaus «YpaBHEHUS M HEPABEHCTBA» pPEANU3YETCS Ha MPOTSHKEHUU BCETrO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
paznene IIporpaMMbl IPELyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3anad. B
pe3yibraTe oOydaroluecss OBJIAJEBAIOT PA3IMYHBIMM  METOAAMM  PELICHHS



palMoHaNbHBIX, HPPAIMOHATBHBIX, TOKAa3aTeNbHbIX, JOTapu(MUUYECKUX H
TPUTOHOMETPUYECKUX YPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKke 3ajady,
colepkalux mapaMerpsl. lloydeHHbIE yMEHHS IIMPOKO HCIOJIb3YIOTCA MpPH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO MTPOU3BOJHOM, MPU PELIEHUH NPUKIIATHBIX
3a]a4 U 3aJja4 Ha HAXOKJEHUE HanOOJBIINX U HAUMEHBIIUX 3HAYEHUN (QYHKIHU.
Jannast copep:karenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpMUPOBaHUE YMEHUMN
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
VUPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKCHMM, a TaKXKe BBIPAXKECHUH,
COJEpKaIlMX CTENEHU U Jorapupmel. braromaps u3ydeHHIo anredpanyeckoro
MaTepyaja  IPOUCXOJWUT  JAJBHEWIEEe  Ppa3BUTHUE  AJTOPUTMUYECKOIO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxaeHudd, paboTl ¢  CHUMBOJBHBIMU  (QopMamu,  MPEICTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEN B BHJIE€ PaBEHCTB U HEPABEHCTB. AJjredpa
npegiaraeT 3(pQPEeKTUBHbIE HWHCTPYMEHTBl JJIsi PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

CopepxarenpHo-MeToauuecKass JMHUA «DyHKIMM U TpaQuKH» TECHO
neperjeTaeTcs ¢ APYyTMMH JIMHUSAMU y4e€OHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 33Ja€T MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHOoH,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKIUHU IS pelIeHUs 3a7ad U3 JAPYTUX YYEOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK W C pElIeHHEeM ypaBHEHUN U HepaBeHCTB. IIpu 3TOM Oosblloe BHUMAaHHE
ynensieTcs: pOpMHpPOBAHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYEHHbIE (YHKLHMH, CTPOUTH HX
rpaduku. Matepuan 3Toil coliepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
Y HABBIKOB, ITO3BOJISIOIIMX BbIPAXAaThb 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoil M ciaoBecHOM. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHIO  aJTOPUTMUYECKOTO MBIIUICHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyTI KaK MAaT€MAaTHYECKHUX, TAK W MPHUKJIAJHBIX 3a]ad,
JOCTYMHBIX OOYyYaIOIIUMCA, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOUTH
rpa@uKy  CIOXHBIX (YHKLIMMA, OMpEeAeNsaTh HMX HauOOJbIINE W HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH ITOCTPOEHUSI MaTeMaTHYECKUX MOJENIE peajbHbIX CHUTyalUu,
MO3BOJISIET HAXOJIWTh HAWJIy4dllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3aJladyax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTH4€CKOTO



aHanu3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO |
KpPEaTHUBHOTO MBIIIJICHUS, (POPMUPOBAHUIO YMEHHMI pPaCIO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHKE W UCKyccTBe. OOydaroluecs: y3HaT O
BBIJIAIONIUXCST pe3ysibTaTaX, IOJYUYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopepxarenpHO-MeTOIMYecKas: JTMHUA «MHOXECTBA M JIOTUKA» BKIIIOYAET B
ceOs DIEeMEHThl TEOpPUHM MHOXKECTB M MAaTeMaTH4YEeCKOW JIOTMKH. TeopeTHuKo-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TpeasiaraloT HauOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOMINA BCE Pa3feIibl
MaTeMaTUKU M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3HbIE MaTEMaTUYECKUE
JTUCIMIUIMHBL W HMX TPWIOKEHUs B eAuHoe 1enoe. [losromy BaxkHO HAaTh
BO3MOXXHOCTh OOydYaromiemycsi MOHHMaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHOW MaTeMaTHKH M HCIOJIb30BaTh €ro JJIsi BBIPAXKEHUS CBOUX MBICIIEH.
JpyruM BaXXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJeAyeT IpU3HATh
CBOMCTBEHHYI0 €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
OpaBWJaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMHU
MaTEeMaTHYECKON JIOTUKH CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIUICHUS
00y4aroluxcsl, MO3BOJSAET UM CTPOUTH CBOM PACCYXACHUS HAa OCHOBE JIOTHYECKHUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEITUPOBAHUS, KOTOPHIE MPU3BAHBI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IIOCTPOEHHUS MOJENEH peallbHbIX
CUTyalluli, HCCJEeNOBaHUS O3TUX MOJENeH ¢ MOMOUIbIO ammapara ainreopbl U
MaTEeMaTUYECKOr0 aHalli3a, WHTEPIpPETAllUMUd MOJyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHus BIUIETEHBI B KQXKIIBIM U3 pa3/ieloB MPOTrPaMMBbI, IIOCKOJIBKY BeCh MaTepHal
y4eOHOro Kypca MIMPOKO MCHOIB3YEeTCs AJs pelIeHUs MPUKIATHBIX 3amad. [lpu
pEIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaAOJII0JaTEIbHOCTh, YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000mIaTh M KOHKPETU3UPOBATH  MPOOJIeMY.
JlesiTenbHOCTh 1O  (POPMHUPOBAHUIO HABBIKOB pEIICHHUS TPHUKIAAHBIX 3a71ad
OpraHu3yeTcs B Ipollecce U3y4eHHs BceX TeM y4eOHOTo Kypca «Anredpa u Hayana
MaTEeMaTHUYECKOTO aHATTU3ay.

Ha wu3ydyenne yuyeOHOro kypca «AnreOpa W Hayaja MaTeMaTH4YE€CKOIrO
aHanu3za» otBoautcs 272 vaca: B 10 knmacce — 136 yacoB (4 daca B Hezaenio), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7]a4 U3 PA3JIMUHbIX OTpaciel 3HAHUM U PeaTbHOM )KU3HM.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUIKA U OLICHKA PE3yJIbTaTa BHIUYHNCICHUH.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosAEeH (GOpMbI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMoOHAJIBHBIM IIOKa3zaTeleM H €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

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

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTAaHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOTOWIeHb OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOrOWJieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouwneHsl ¢  LEJIBIMHU
kodpdunmuentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI pelieHus
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

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

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

[TocTpoeHne MaTEMaTUYECKUX MOJEIIEN PEalbHOM CHUTYyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3amanus ¢GyHKIUH. B3anmHO oOpaTHble (QYHKIUU.
Kommnosumms pynkiuit. 'paduk  yHkimu. DneMeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTKn MOHOTOHHOCTM (PYHKUMU. MaKCUMyMbl U MHHUMYMBbI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

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

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHomeTpuyeckass OKPYKHOCTb, OIPEAEIEHUE TPUTOHOMETPUUYECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

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

Havana maTremMaTH4ecKoOro aHajmsa

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

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOTrpeCCUU. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Yucao €. @opmyia CIOKHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢ynkuuii. CBoiicTBa (PyHKUMH HENPEPHIBHBIX HAa OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, 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. IlpumeHeHHEe TEOPETHUKO-MHOXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPU PELICHWH 3a4a4 U3 JIPYTUx
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHbie u nensle yucna. [IpumMeHeHne npu3HAKOB JIEIUMOCTH LIEIIBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkiauaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOrO 4ucia. ApudmMerndyeckue omnepanud ¢ KOMIUIEKCHBIMHU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®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-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

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

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

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

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaAMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk xommosunuu ¢GyHkiuid. ['eomerpuueckue oOpas3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAHUS TPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMymbl.  Haxoxaenue  HauOoNbIIEro W HAUMEHBIIETO0  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
IPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBOOOpa3HbIX. IlepBooOpa3Hbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

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

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYp, SBIICHUM,
IpoLenyp TpakJaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNCKON Tpa)kIaHCKOW HMJEHTUYHOCTH, YBOXKCHHS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHUA, 3TUYECKOTO IMOBEJCHHUS, CBS3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYAYIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLICHUE K MHUPY, BKIIOYAsg ASCTETUKY MAaTEMaTHYECKHX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3uYecKoro BOCIMTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (GU3NYEecKass aKTUBHOCTH), (U3MUECKOE COBEPIIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ MPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBINH BBHIOOP
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX Mpo0JieM, OpUeHTAIUs
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOoM Kak CpEICTBOM IIO3HAHUS MHDA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEpPU30BaTh CYIECTBEHHbIE MPU3HAKK MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATH U  MPEOoOpPa3OBBIBATH  CYXKICHUS:
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 TPOTUBOPEUMIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble ¥ OT MPOTUBHOTO), BHICTpAUBAaTh apryMEHTALIUIO, TPUBOJUTH NIPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CaMOCTOSITENIBHO CINITAHUPOBAHHBIA 3KCIEPUMEHT, HCCIECIOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOACHMS, MCCIEAOBAaHUS, OLICHUBAThb  JIOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BBLABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH JA€(UUNTHI UHPOPMALKU, JAHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYPUPOBAaTh MH(POPMALIUIO, MPEICTABIATh €€ B PA3NUYHBIX (POpMaX,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

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
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU 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:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEPIIAEMBIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IIPU 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, pacrpeneiiarh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNMoBbIX (opMax paboThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBHINOJHATH 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 xoniy obydyenuss B 10 kjacce oOyyaromuics TOJYYHUT CIEIYIONTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoauyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHAIBHOE YHCIO, MHOXECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

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

MPUMEHSTH MPUOIMKEHHBIC BRIYUCIICHUS, TIPaBUJIa OKPYTJICHUS, TPUKUAKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: apUPMETUUECKUN KOPEHb HATYpPaJIbHOU
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

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

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPABHEHUS M YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jUYHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOICTBA ompenenuTess 2 X 2 Juisl BBIYMCIEHUS €ro 3HAYCHUS,
OPUMEHATh ONPEAEHUTENN JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH NOJYUYECHHBIN PE3YIIbTAT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPKAIINUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOIHO OMNEpUPOBATh MOHATUSAMU: HPpPALMOHANbHbBIE, MOKAa3aTEJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUYECKHUX BBIPAKEHUM;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDOKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBHIO 3aJayd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPeoOpa3oBaHus rpauKoB QyHKIIMIA;

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

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NEePUOINYECKUE (PYHKIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKLIHH, MAKCUMYMbI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKIMHU C HATypajlbHbIM U LEJIbIM
nokasaresieM, rpaQuk KOpHsS N-Oi CTENeHH KakK (yHKIMH OOpaTHOW CTENEeHH C
HATypaJbHbIM I10Ka3aTeJIEM;

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

CBOOOJHO ONEpPUPOBATH MOHATUSIMU: IOKa3aTelbHAas MU Jorapupmuyueckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

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

UCIIOJIb30BaTh rpapuku (YyHKUMA JJI  UCCIEJAOBAHMS IPOLIECCOB U
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBarollas reoMeTpruuecKasi Mporpeccusi, IMHEHHbIA 1
HKCMOHEHLIUAJIBHBIA POCT, (POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMHU: MOCIEIOBATEIIBHOCTD, CIIOCOOBI 3a/1aHUS
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka QpyHKINK, aCUMIOTOTHI rpaduka QyHKINHY;

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 MPOU3BOJIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO U KOMITO3UIIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOIHO  OMEpHpPOBaTh  TMOHSATHUSMHU: MHOXECTBO, OTEpaluu  Hajl
MHO>KECTBaMU;

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

CBOOOJHO OIEpPHPOBATh TMOHATHUSMU: OIpEAeTICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTUIECKOTO O0BEKTA, JOKA3aTEIIbCTBO, PABHOCUIIHHBIE
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obydyenuss B 11 kiacce oOy4aromuics TOJYYUT CIIETYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen s pelieHus 3a1ad, IPUMEHSATh
anroput™ EBKknuza;

cBOOOZIHO OMEpUpOBaTh MOHATHEM OCTaTKa IO MOJIYJI0, 3aluChIBaTh
HaTypaJIbHbIE YMCIIa B Pa3IMUHbIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIOIHATH apu(METHIECKUE ONepalii ¢ 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 pEeUIeHUHu TPUTOHOMETPUUECKOTO
YpaBHEHUS;

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

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIMHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, IIOKa3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  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
BBIDAKCHUSL, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBUIO 3aJa4H,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS 1 CBOWCTB KOMIIO3UITUU JABYX (hYHKIIHIA,

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHHW M  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasia MaTeMaTH4€CKOr0 aHAJIU3A:

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€ COUUAIBHO-DKOHOMUYECKMX, 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[HAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
n/n NMPOrpamMmbl Bcero Kontpoarueie - Tpakruueckue o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
MHO0KeCTBO IEHCTBUTEIBHBIX YNCET.
1 MHuorounensl. PaioHanbHble ypaBHEHHUS U 24 1
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oynkuuu U rpaduku. CreneHHas GyHKIIHS C 12 1
LEJIbIM [TOKa3aTeNeM
3 Apudmerndeckuii KOpeHb N-0l CTEIEHHU. 15 1
Hppanuonaibable ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckas QyHKIHS. 18 1
Jlorapudmuueckre ypaBHeHUs
6 TpuronomeTpuuecKkne BIpaXEHUS U 29 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH U IPOTPECCUM 10
8 HenpepriBabie pynkiuu. [IponsBoanas 20
9 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3AIIHS 5 )
3HAHHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Kontpoarupie | Ipaxriuseciue o0pa3oBaTejbHbIE
padoTshI padoThI pecypenI
1 UccnenoBanue GpyHKIHIA ¢ TOMOIIBIO 29 1
IPOM3BOIHOM
2 [TepBoOOpa3Hast U HHTETpAI 12 1
3 I'paduku TpUroHOMETpHUUECKUX (HYHKITHIA. 14 1
Tpuronomerpuveckre HepaBEHCTBA
4 HppanroHaibHble, TOKa3aTeIbHbIC H 24 1
JOrapu(pMHUECKUEC HEPABEHCTBA
KommiekcHbie uncna 10
6 HatypanbHble u 1enbie yrcna 10
CucTeMbl paliMOHATBHBIX, HPPAITHOHAITBHBIX
7 NOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1
yYpaBHEHUHU
8 3aa4yM ¢ napaMeTpamu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 16 5
3HAHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB JJIeKTPOHHBbIE
Ne ara udpoBbIe
n/n Tema ypoka Bcero Kontpoapueie  Tpaxruueckue fllsyqennﬂ :)Iﬁl;l)aI;OBaTeﬂbele
padoThI padoThI pecypenI
1 MHOKeCTBO, ONepaly HaJl MHOKECTBaMU 1
Y UX CBOWCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IprMeHeHrne TEOPEeTUKO-MHOKECTBEHHOTO 1
arnapara i peueHus 3ajaqy
PanmonanbHbie yncia. OOBIKHOBEHHBIC U
4 JECATUYHBIC IPOOH, TTPOIICHTHI, 1
OCCKOHEYHBIC MTEPUOJIUUCCKHUE TPOOH
PanmonansHbie yncna. OOBIKHOBEHHBIC U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
6 [Tpumenenue npoOeii ¥ IPOLIEHTOB ISt 1
penieHus: MpUKIAIHBIX 33124
; [Tpumenenue npoOeii ¥ IPOLIEHTOB IS 1
penieHus MPUKIAIHBIX 3324
8 JleicTBuTenbpHbIE Ynciia. PaimonanbHbIC U 1
HPpAIMOHATILHBIE YHCIIa
9 ApudmeTnueckue ornepauu c 1
JIEUCTBUTEIILHBIMH YHCIIAMH
10 Mopynpe JeNCTBATEIBHOTO YHCIIA U €r0 1

CBOMCTBA




11

[TpuOnmkEHHBIE BBIYMCIICHUS, TIPAaBUIIa
OKpPYTJICHUS, IPUKUJIKA U OLIEHKA
pe3yJiibTaTa BRIYUCICHUN

12

OcCHOBHBIE METO/IbI PELICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPaBHEHUHN U
HEPaBEHCTB

13

OcHOBHBIE MCTObI pCICHUA LCIIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpoOHO-pallMOHATIBPHBIX YPAaBHEHUH H
HEPABEHCTB

15

MHOrowieHsl OT OAHON EPEMEHHOM.
JleneHne MHOTO4I€Ha Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

16

MHorousneHsl ¢ HeabMi KodhpuiineHTamu.
Teopema Buera

17

Pemenue cucreM IMHENHBIX ypaBHEHUI

18

Pemenue cucreM IMHENHBIX ypaBHEHUI

19

Marpuua cucTeMsl JINHEWHBIX YPAaBHEHUIA.
Omnpenenurens MaTpuLpl 2x2, ero
TEOMETPUUYECKUN CMBICIT M CBOMCTBA;
BBIUMCJICHUE €r0 3HAYCHUS

20

Onpenenurens MaTpULbl 2X2, €ro
T€OMETPUUYECKHI CMBICT U CBOMCTBA;
BBIUKCIIEHNE €TI0 3HAYCHUS

21

IIpuMeHeHne onpenenuTens s PEIeHHs
CHUCTEMBI JINHEWHBIX YPAaBHEHHI




22

Pemmenue nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHU

23

Pemmenne nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

24

KoHntposbHas padota: "PanronanbHbie
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUN"

25

DyHKIHUS, CTIOCOOBI 3a/1aHus (PYHKITUH.
Bsanmuo obparnbie pynkmm. Kommosummst

byHKIII

26

I'paduk dpyHkumu. DnemeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN

27

OO6nacth ornpeAesieHus] © MHOYKECTBO
3HayeHndd pynkuuu. Hynu ¢pynknmu.
[IpomexyTKH 3HAaK MOCTOSTHCTBA

28

UYErHble 1 HEUETHDBIE PYHKITUH.
[Tepuonuueckue Gpynkuuu. [Ipomexyrku
MOHOTOHHOCTH (DYHKIIMU

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHblIee 3HAYCHUE
(GYHKLINU Ha TPOMEKYTKE

30

JluneliHasi, KBaJpaTU4Has U JpOOHO-
JAvHeNHas QyHKIMH

31

DeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPHUKOB ITHX PYHKLIUH

32

DNEMEHTAPHOE UCCIIEI0OBAaHUE U
NocTpoeHue rpauKoB ATUX QYHKIUN

33

Crenens ¢ IIEJIBIM TTOKa3aTeneM. buraom




Hrrotona

CreneHn ¢ LIETBIM ITOKa3aTeeM. buaom

34 HeroTona
Crenennast GyHKIUS C HATypaIbHBIM U

35 eJIbIM mokasareiieM. E€ cBolicTBa U
rpadguk

36 Kontpoinbnas padora: "CreneHHas
dbynaknus. E€ colicTBa u rpadguk"”

37 ApudmeTndeckuii KOpeHb HaTypaJbHOM
CTEIICHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTEIICHU U €ro CBOMCTBA

39 [IpeobpazoBaHus YMCIOBBIX BHIPAKECHUH,
COJIEpXKAIINX CTETIEHU U KOPHU

40 [IpeobpazoBaHus YMCIOBBIX BHIPAKECHUH,
COJIEpXKAIINX CTETIEHU U KOPHU

41 [IpeobpazoBaHus YHCIOBBIX BBIPAKECHUH,
COJIEpXKAIINX CTETIEHU U KOPHU
Uppanmonanbusie ypaBHeHUsI. OCHOBHBIE

42 METO/Ibl PEIICHUS] UPPAIIMOHATBHBIX
yYpaBHEHUHU
Uppanmonanbusie ypaBHeHHsI. OCHOBHBIE

43 METO/Ibl PEIICHUS UpPAlMOHAIBHBIX
yYpaBHEHUN
Uppanmonanbusie ypaBHeHs1. OCHOBHBIE

44 METO/Ibl PEIICHUS UpPAlMOHAIBHBIX
YpaBHEHUU

45 PaBHOCHIIBHBIE TTEPEXO/IBI B PELICHUU




UpPpALMOHATILHBIX YPABHEHHIM

PaBHOCHIEHEIC MEPEXO0bl B pCICHUHA

40 UpPpALMOHATILHBIX YPABHEHHIM

47 PaBHOCHIIbHBIE TTEPEXOBI B PELICHUH
UpPpaALMOHATILHBIX YPABHEHHIM

48 PaBHOCHIIbHBIE TTEPEXOBI B PEIICHUH
UpPpalMOHATILHBIX YPAaBHEHHM
CaoiicTBa U rpaduK KOpHS N-Oi CTEHCHH

49 KaK (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeleM
CaoiicTBa U rpaduK KOpHS N-Oi CTEHCHH

50 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTejeM
KonTtponsHast padora: "CBolicTBa 1 rpadux

ol KOpHs n-0M creneHu. MppannoHansHbie
ypaBHEeHUA"

59 CreneHsb ¢ palluOHAIBHBIM [TOKA3aTENEeM U
€€ CBOICTBA

53 CreneHb ¢ pallMOHATILHBIM [T0Ka3aTeIeM U
e€ CBOICTBA

54 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U
e€ CBOICTBA

55 [ToxazatenbHast GpyHKIM, €€ cBOICTBA U
rpadux

56 Ucnonb3oBanue rpaduka GyHKINUN TS
pelIeHusl ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKIUN AJs

peleHns ypaBHeHUH




IToxasaTenpHBIE YpaBHCHHA. OcCHOBHBIE

58 METO/Ibl PEIICHHSI TOKA3aTeIbHBIX 1
ypaBHEHUH
[Toka3zaTenbHble ypaBHeHUs1. OCHOBHBIE

59 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1
ypaBHEHUI
[loka3arenbHble ypaBHeHUs. OCHOBHbIE

60 METO/bI PEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHUI

61 KonTtponpHas padora: "[lokazarensHas 1
¢ynknus. [TokazarensHbie ypaBHeHus"

62 Jlorapudm umncna. CoicTBa jJorapudpma 1

63 Jlorapudm umncna. CoicTBa jJorapudpma 1

64 Jlorapudm ymncna. CoicTBa jJorapudpma 1

65 JlecaTH4HbIE U HATYpaJIbHBIC JTOTApH(PMBI 1

66 JlecaTHYHBIE U HATypaJIbHBIE JTOTapH (MBI 1

67 [IpeobpazoBanue BhIpa)eHUH, 1
CoJIepXKanux Jorapudmbl

68 [IpeobpazoBanue BhIpaXeHUH, 1
coJIepKanux Jorapudmbl

69 [IpeobpazoBanue BhIpa)eHUH, 1
CoJIepXKalux Jorapudmbl

70 Jlorapudmuueckas pyHKuUA, €€ CBOWCTBA U 1
rpadux

71 Jlorapudmuueckas pyHKUUA, €€ CBOWCTBA U 1
rpaduk

72 Hcnonwk3oBanue rpadpuka QyHKIUN A5 1




pelieHusi ypaBHEHUM

Hcnonws3oBanue rpadpuka QyHKIUU A5

3 pelIeHusl ypaBHEHUM
Jlorapudmudeckue ypaBHeHus1. OCHOBHBIC

74 METO/Ibl PEIICHHUS JIOTApUPMUISCKUX
ypaBHEHU M
Jlorapudmudeckue ypaBHeHus1. OCHOBHBIC

75 METO/Ibl PEIICHHS JIOTApUPMUICCKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

76 METOBI pEIICHUS JIoTapu(HMUIECKUX
ypaBHEHUI

77 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUU
norapu(pMHUECKUX YpaBHEHHMA

78 PaBHOCUIIbHBIE TIEPEXO/IbI B PELLICHUT
norapu(MUUECKUX YpaBHEHUN

79 KonTponsnas pabora: "Jlorapudmuueckas
¢ynkus. Jlorapupmuueckue ypaBHeHus"

80 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyC, KOCUHYC, TAHT€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCHHYC U apKTaHTEHC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCHHYC U apKTaHTEHC
YHCIIOBOTO apryMeHTa

84 Tpuronomerpuueckasi OKpyKHOCTb,

ONpeaACIICHUEC TPUTOHOMETPHUICCKUX




GyHKIMI YHUCIOBOTO apryMeHTa

TpuronomeTrpuyeckas OKpyKHOCTb,

85 ompeieTICHUE TPUTOHOMETPUUECKHUX 1
(GYHKLUI YUCIOBOrO apryMeHTa

86 OCHOBHBIE TPUTOHOMETpUUYECKHE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

89 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIpAXKEHUM

01 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAXKEHUM

92 [TpeoOpa3oBaHue TPUrOHOMETPHUECKUX 1
BBIPKEHUI

03 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

94 Pemenune TpuroHoMeTpuUECKNX ypaBHEHUN 1

95 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1

96 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1

97 Pemenune TpuroHoMeTpuUECKNX ypaBHEHUN 1

98 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1

99 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1

100 Pemenne TpuroHoMeTpuUECKNX ypaBHEHUN 1
KonTtponbhas pabora:

101 "TpPUTrOHOMETPUUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHHS"

102 ITocnenoBaTenbLHOCTH, CIIOCOOBI 3aIaHHUS 1




rocjienoBareibHocTel. Meton
MaTeMaTUYeCKOW UHIYKIIUH

MOHOTOHHEIE U OIrpaHUYCHHBIC

103 MOCJIeIOBAaTEILHOCTH. VIcTOpus aHanu3a
OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccust

105 ['eomeTpuyeckas nporpeccus

106 beckoHewyHo yObIBaroIasi reoMeTpruiecKast
nmporpeccust

107 CymMma 6eckoHEeuHO yObIBaroIei
FeOMETPUUECKON MPOTrPECCHH

108 JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLEHTOB

109 JIMHENHBIN U YKCIOHEHUMUAIIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

110 Hcnonp3oBanue mporpeccuu A pereHus
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 Kontponbnas padoTa:
"ITocnenoBaTenbHOCTH U TIporpeccun’”

112 HenpepbiBHble QyHKIIUU U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMNTOTHI IpaUKOB
byHKIMMA

114 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa (QyHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 Mertoa MHTEPBAJIOB JUIsl pEIIEHUS




HEPaBCHCTB

MGTOI[ HHTCPBAJIOB JJIA pEIICHUSA

117
HEPABEHCTB

118 MeTto MHTEpBaIOB ISl pEIICHUS
HEPABEHCTB

119 [IpruMeHeHue CBOMCTB HEMPEPHIBHBIX
GbyHKIMHI 115 perenust 3a1a4

120 [TpuMeHeHre CBOMCTB HETIPEPHIBHBIX
byHKIMH 15 perenust 3a1a4

121 [lepBast u BTOpas Mpou3BOIHbIE (PYHKINU

122 Onpenenenue, TeOMETPUUECKUN CMBICT
MIPOU3BOIHOM

123 Omnpenenenue, GU3NYECKUNA CMBICT
MIPOU3BOIHOMN

124 YpaBHeHHe KacaTeabHOU K rpaduxy
byHKIUM

125 VYpaBHeHMEe KacaTeIbHOU K rpauKy
byHKIUN

126 [Tpou3BoHbIE AIIEMEHTAPHBIX (HYHKIIHN

127 [Ipou3BoiHbIE 371EMEHTAPHBIX (PYHKIIMIA

128 [IpousBonHas cyMMbl, TPOU3BEACHMUS,
YaCTHOTO ¥ KOMITO3UINH ()yHKIIHIA

129 [TpousBoHasi CyMMBI, TPOU3BEACHNUS,
YaCTHOTO ¥ KOMITO3UIIMA (QyHKIIAH

130 [TpousBoHasi CyMMBI, TPOU3BEACHNUS,
YaCTHOTO Y KOMITO3UIINH () yHKIIHIA

131 KonTponbnas pabota: "[IponsBognas”




[ToBTOpEHME, 0000IIEHUE, CHCTEMATH3 AL

132 - 1
3HaHui: "YpaBHeHus"
133 [ToBTOpEeHME, 0000IIEHUE, CHCTEMATH3 AL 1
3HaHui: "OyHKIUN"
134 HroroBast kKoHTpoIbHAs paboTa 1 1
135 HroroBast koHTpoIbHAs paboTa 1 1
136 HOBTOPGHI/IC, 000011IeHHE, CUCTEMATH3AINS 1
3HAHUHN
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHH s

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npou3BOIHON K
UCCIIeIOBaHUIO (DYHKIMI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[TpumeHeHne MPOU3BOTHOM K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBbI

IIpuMeHeHne MpOU3BOIHON K
MCCIIeI0BaHUIO (QYHKIIMI Ha
MOHOTOHHOCTb ¥ IKCTPEMYMBI

[IprMeHeHne npon3BOIHON K
MCCIIeI0BaHUIO (QYHKIIMI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBI

[IprMeHeHne npon3BOIHON K
MCCIIeI0BaHMIO (QYHKIIMI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenue HaHOOJIBIICTO U

HaMMCHBIICTO 3HAYCHU A HerepLIBHOﬁ

(GyHKLIUHU Ha OTpe3Ke

HaxoxneHnue HaHOOJIBIICTO U




HAUMEHBIIIETO 3HAUYCHUS HEMPEPHIBHOM
GyHKIIMY Ha OTpe3Ke

Haxoxnenne HanOOoJIbIIEro U
HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GYHKIIMM HAa OTPE3Ke

10

Haxoxnenune HanOobIIero u
HaVMEHBILIETO 3HAYCHUS HENIPEPBIBHOM
(GyHKIMU HAa OTpE3Ke

11

Haxoxxnenune HanOoIbIIETO U
HAaWMEHBIIIETO 3HAYCHUST HEMTPEPHIBHON
(GyHKIMHU HAa OTpe3Ke

12

Haxoxnenne HanOompIIero u
HAaWMEHBIIIETO 3HAYCHUST HEMTPEPHIBHON
GyHKIINY Ha OTpe3Ke

13

[IpuMeHeHne Npon3BOHON s
HaXO0X/ICHUs HAWIYYIlIEro pEelEeHHs B
IIPUKIIAIHBIX 3a7a4ax

14

IIprMeHeHne nporu3BOIHOMN ISt
HaXO0XJIEHUs HAaUIy4dlIEero pelueHus B
MPUKJIAJHBIX 3a1a4ax

15

IIprMeHeHre nporu3BOIHOMN ISt
OIIPENEIEHUS CKOPOCTU U YCKOPEHUS
npoiiecca, 3a1aHHOT0 (POPMYIION WITH
rpaduxkom

16

[IpumeHeHnre nporu3BOIHOMN ISt
OTIpEIeTICHUSI CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 (POPMYIION WITH
rpadpukom




17

Kommo3zurust ¢hyHKImii

18 Kommozurust ¢hyHKImii

19 Kommozurust ¢hyHKImii

20 I'eomerpuueckue o6pa3bl ypaBHEHHI Ha
KOOPJMHATHOM TJIOCKOCTH

21 ['eomeTpryeckue oOpa3bl ypaBHEHUN Ha
KOOPJMHATHOM TJIOCKOCTH

99 KoHnTtpoinbHas padora: "UcciaenoBanue
(GYHKIHI ¢ TOMOIIBIO TPOU3BOTHOMN"

93 [TepBooOpazHas, OCHOBHOE CBOHCTBO
epBOOOPa3HBIX

24 [TepBooOpazHbIie 3eMEHTAPHBIX (HYHKIUI.
[TpaBuiia Hax 0k I€HUS IEPBOOOPA3HBIX

o5 [TepBooOpazHbIie 37IeMEHTAPHBIX (YHKITHI.
[TpaBuia Hax 0k /I€HUS IEPBOOOPA3HBIX

%6 WHurerpair. I' eoMeTpU4ECKUN CMBICI
MHTETpasa

97 Brruncnenue onpeneia€éHHOro nHTerpana
1o popmyne Herotona-Jleltonuma

28 Brruucnenue onpenenéHHoro HHTerpana
1o popmyne HeroTona-JleltoHuma

29 [Ipumenenue naTerpana s HaxoXACHUS
TJIOMIAIEH TUIOCKUX (pHUTYp

30 [IprMeHeHne uHTerpaia g HaXOXKACHUS
00BEMOB reOMETPUYECKHX TeI

31 [Tpumeps! pemieHuit AudpepeHnnaIbHbIX

ypaBHEHUU




[Tpumepsl pemennii nuddepeHITnaTbHBIX

32 .
ypaBHEHUU
Matematuueckoe MOAEIMPOBAHNE

33 PEeaNbHBIX MPOIIECCOB C MTOMOIIBIO
nuddepeHIHaTbHBIX YPaBHEHUH

34 Kontposbnas padota: "[lepBoobpaszHas u
uHTerpan”

35 Tpuronomerpuueckue GyHKINH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpudeckne GyHKINHU, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckne GyHKINHU, HX
CBOWCTBA U TpapuKu

38 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U TpapuKu

39 Tpuronomerpudeckne GyHKINHU, HX
CBOICcTBa U rpaduKu
OT160p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C TOMOILIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

43 OT100p KOpHEHN TPUTOHOMETPUUYECKHX

YpaBHEHUH € MOMOIIBIO




TPUTOHOMETPHUECKON OKPY>KHOCTH

Pemenuie TpUroHOMeTpHUUECKUX

44
HEPABEHCTB

45 Pemennie TpUroHOMETpHUUECKUX
HEPABEHCTB

46 Pemenuie TpUroHOMeTpHUUECKUX
HEPABEHCTB

47 Pemienne TpuroHoMeTpudeCcKuX
HEPABEHCTB
KoHntponbnas padora: "I'paduku

48 TPUTOHOMETPHUUECKUX (PYHKIIMA.
Tpuronomerpuyeckue HepaBeHcTBA"

49 OCHOBHBIEC METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIEC METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPAaBEHCTB

59 OCHOBHBIEC METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPAaBEHCTB

53 OCHOBHBIEC METO/IbI PEIIEHUS
norapu(MUUECKIX HEPABEHCTB

54 OCHOBHBIEC METO/IBI PEIICHUS
norapupMHUUECKUX HEPABEHCTB

55 OCHOBHBIEC METO/IBI PEIICHUS
norapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pEeIICHUS

J'IOFapI/I(pMI/ILIeCKI/IX HCEPAaBCHCTB




OcCHOBHBIE MCTOABI pCHICHUA

> UppalMOHATILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI pEILICHUS
UppalMOHATIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pEILICHUS
UppalMOHATILHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI pEILICHUS
UppalMOHATIbHBIX HEPABEHCTB
61 I'paduueckue MeTobl peLIeHus
UpPPaMOHATIFHBIX YPaBHEHUN
62 I'paduueckue MeTobl pelIeHus
UpPPaMOHATILHBIX YPaBHEHUN
63 I'paduaeckue MeTO Bl pemeHHus
IIOKa3aTEJIbHBIX YPaBHEHHUU
64 I'paduaeckue MeTO Bl pemIeHHS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduaeckne MeTOBI pemIeHHS
Jorapu(pMUUECKUX ypaBHEHHUH
66 I'paduaeckne MeTOIBI pemeHHs
norapu(pMUUECKIX HEPABEHCTB
67 I'paduaeckne MeTOIBI pemeHHs
norapu(MUUECKIX HEPABEHCTB
['padrueckue METOIbI peIIeHUS
68 MOKa3aTeIbHbBIX U JIOTapu(MUIECKUX
yYpaBHEHUN
I'paduueckue MeTo bl pereHus
69 NOKa3aTeIbHbBIX U JIOTapu(MUIECKUX

YpaBHEHUN




70

['padmyeckue METOABI peLIeHHs
MOKAa3aTeNNbHbBIX U JOrapu(OMUYECKUX
HEPABEHCTB

71

['padmyeckue METOABI peLIeHHs
MOKa3aTeNNbHbBIX U JOrapu(OMUYECKUX
HEPaBEHCTB

72

KonTtponbHas pabdora: "MppanuonanbHele,
NoKa3aTeIbHbIC U JIoTapuMuiecKkue
HepaBeHcTBa"

73

KommnekcHeie uncna. AnreOpanueckas u
TpUTrOHOMETpHYeCcKast HOPMBI 3arucu
KOMIUIEKCHOTO YHCIIa

74

KommnekcHeie uncna. AnreOpanueckas u
TpUTOHOMETpHUYecKasi pOpMBbI 3aIHCH
KOMIUIEKCHOTO YUCIIa

75

Apudmerndeckue onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMU

76

Apudmernueckre onepaum ¢
KOMILJIEKCHBIMHU YUCIIAMU

77

I/I306pa)KCHI/Ie KOMIIJICKCHBIX YHCCJI Ha
KOOp,[[I/IHaTHOI\/’I INJIOCKOCTH

78

I/I306pa)KCHI/Ie KOMIIJICKCHBIX YHCCJI Ha
KOOp,[[I/IHaTHOI\/’I INJIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenun
13 KOMIUIEKCHOT'O YHCIIa

80

®opmyna Myaspa. Kopau n-oii crenenun
13 KOMIUIEKCHOTO YHUCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCJI JJIs1




penieHus GU3NUECKUX U F€OMETPHUUECKUX
3a1au

KoHnTtposnbHas pabora: "KoMruiekcHbie

82 |
yucna

83 HarypanbHble U 11e51ble Yrciia

84 HarypanbHble U 11e51ble Yrciia

85 [TpuMeHeHre TpU3HAKOB IETUMOCTH
LEJBIX YUCell

86 [TpyuMmeHeHre TPU3HAKOB IETUMOCTH
LEJBIX YUCell

87 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
nensix uncen: HOA u HOK

88 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
uensix yucesn: HOJl u HOK

89 [TpuMmeHeHre TPU3HAKOB JIETUMOCTH
IEJTBIX YUCEI: OCTATKH IO MOIYITIO

90 [TpumeHeHre TPU3HAKOB JICTUMOCTH
IEJTBIX YUCEII: OCTATKH IT0 MOIYITIO
[IpumeHeHre TPU3HAKOB JICTUMOCTH

91 IEJTBIX YUCEIT: aNropuT™ EBKIMIA JUIs
pENIeHHS 3a/1a4 B IEJIBIX YHCIaxX

92 Kontponbnas padota: "Teopust menbix
gucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHMII.

93 PaBHOCHITBHBIE CHCTEMBI H CHCTEMBI-
CJIEJICTBUS

94 CucreMa 1 COBOKYMHOCTh ypaBHEHUH.

PaBHOCUIIBHEIE CUCTEMBI M CUCTEMBI-




CJIICACTBUA

95

OCHOBHBIE METOJIbI PEILICHUSI CUCTEM U
COBOKYITHOCTEH pallMOHaIbHbBIX
ypaBHEHUH

96

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEW MppalMOHAIbHBIX
ypaBHEHUI

97

OCHOBHBIE METO/IbI PEILIEHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUI

98

OcHOBHBIE MCTOABI pCICHUA CUCTCM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUI

99

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH JIOTapu(pMUIECKIX
yYpaBHEHUHU

100

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
yYpaBHEHUHU

101

[TpuMeHeHnEe CUCTEM K PELICHUIO
MaTeMaTHUYeCKUX 3aJau 1 3a/1a4 u3
pa3InYHbIX 001acTe HAYKU U peaslbHOM
YKU3HU, UTHTEPIPETaLUs OTy4YEeHHBIX
pe3yabTaToB

102

IIpuMeHeHne CUCTEM K PEIIEHUIO
MaTeMaTHYeCKHUX 3a/1a4 U 33]1a4 U3
Pa3IUYHBIX 00JaCTel HayKH U peasibHOM
JKU3HH, UHTEPIIpETALUs ITOJTy4YEeHHBIX




pe3yJbTaToOB

[IpriMeHeHre HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 u3

103 pa3IMYHBIX 00J1acTel HAYKU U pealbHON
KHU3HHU, HHTEPIpEeTalys IOTy4eHHBIX
pe3yabTaToB
KonTponpHas padora: "Cucremsl

104 palMoHaATBHBIX, UPPAIMOHATIBHBIX
MIOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUI"

105 PaunonansHbIe ypaBHEHHUS C TapaMeTpaMu

106 PanuonanbHbie HEpaBEHCTBA C
napameTpamu

107 PanmonaneHbIe CHUCTEMBI C MapamMeTpaMu

108 HppanuonaibHuble ypaBHEHMS,
HEpaBEHCTBA C TapaMeTpaMu

109 HppanmonaibHbIE CUCTEMBI C
napameTpamu

110 [Toka3aTenpHBIC YpaBHEHUS, HEPABEHCTBA
C MmapaMeTpaMu

111 [TokxazarenbHbIE CUCTEMBI C TapaMeTpaMu

112 Jlorapudmuueckre ypaBHeHuUs,
HEpaBEHCTBA C MapaMeTpaMu

113 JlorapugpmuuecKkue CUCTEMBI ¢
napameTpamu

114 Tpuronomerpuieckrue ypaBHEHUS C
napameTpamu

115 TpuronomeTpuyecKrue HEPaBEHCTBA C




napaMeTpamu

116

TpuronoMeTpuyecKrue CUCTEMBI C
napaMeTpamu

117

[TocTpoenue u ncciaeaoBaHuE
MaTEeMaTUYECKHX MOJICIICH pealbHbIX
CUTYallMi C TOMOIIBIO YPAaBHEHUH C
napameTpamu

118

[TocTpoeHune u uccienoBanue
MaTEMaTUYECKUX MOJEIIEH peabHbIX
CUTYyalMi C IOMOULIBIO CUCTEM YPABHEHUN
C mapameTpaMu

119

IToctpoenue u uccinegoBaHue
MaTEMATUYCCKUX MOIIGJIGI;'I PCATIbHBIX
CUTYaIUi C MOMOIIBIO CUCTEM YPaBHEHHIA
C mapameTpaMu

120

KonrtponbHas pabora: "3agauu c
napaMmerpamu’

121

[ToBTOpenue, 06001IIEHNE,
cuUcTeMaTH3alus 3HaHuil: "YpaBHeHus"

122

[ToBTOpenue, 06001IIEHNE,
cuUcTeMaTH3alus 3HaHuii: "YpaBHeHus"

123

[ToBTOpenue, 06001IIEHNE,
CUCTeMaTH3alus 3HaHH: "Y paBHEHUSI.
Cucremsl ypaBHeHUN"

124

[ToBTOpeHnue, 060061IEHNE,
cucremaTtusanus 3Hanuil: "HepaBencrna"

125

[ToBTOpenme, 0600MIEHNE,
cucreMartu3arus 3Hannii: "HepaBencrpa"




[ToBTOpEeHme, 0600IIECHNE,

126 oo " 1
cucreMaru3anus 3HaHui: "HepaBeHcTBa
[ToBTOpEeHmEe, 0600IICHNE,

127 cucreMaruzanus 3Hanuii: "[IponsBogHas u 1
eé npuMmeHeHue"

[ToBTOpEeHmEe, 0600IICHNE,

128 cucremarusauus 3Hanuii: "IIponsBogHas u 1
e€ npuMeHeHue"
[ToBTOpenue, 06001ICHNE,

129 cucremarusauus 3HaHuii: "[IpousBogHas u 1
e€ npumeHeHue"
[ToBTOpenue, 060061IICHNE,

130 cucreMaTru3anus 3HaHui: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenue, 06001ICHNE, 1
cucreMartu3anus 3HaHui: "OyHkuun"

132 [ToBTOpenue, 06001IEHNE, 1
cucreMartu3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, 06001IIEHNE, 1
cucreMaru3anus 3HaHui: "OyHkuun"

134 HToroBast KOHTpOJIbHAsA paboTa

135 HToroBast KOHTpOJIbHAsA paboTa

136 [ToBTOpenue, 060061IEHNE, 1
CHCTeMaTu3aIus 3HaHHH

OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Marematuka: Anrebpa v Hadajla MaTeMaTHIECKOTO aHAIN3a, TEOMETPHSI.
Anrebpa ¥ HayaJla MaTeMaTudeckoro ananuza. 10 kinacc. YriayOneHHbIH YPOBEHb.
Mep3snsak A.I'., Homuposckuit I.A., [lonskos B.M., nox penakuueit
[Tomonbckoro B.E. Axkumonepnoe o61miectBo «M3narensctBo IIpocBenienne»
Marematuka: Anredpa u Hayajga MaTeMaTHIECKOTO aHAJIN3a, TE€OMETPHSI.
Anre0Opa 1 Hadaja MaTeMaTU4YecKoro aHainusa. 11 kmacce. YriryOneHHbI ypOBEHb.
Mep3znsik A.I'., Homuposckuii I.A., [Tonsakos B.M., noa penakiueit

[Tononbckoro B.E. Axkumonepnoe o6miectBo «M3narensctBo [IpocBenienne»

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

Mep3nsk A.I'., [Toaskos B. M. AnreOpa u Hadana MaTeMaTH4ecKOro aHanusza. 10
kJiacc. ba3oBbiii ypoBeHb. MeToanueckoe nocooue

Mepsnsik A.I'., [TonsikoB B. M. AnreOpa u Hauana MaTeMaTHYeCKOTo aHanu3a. 11
kyacc. bazoBelit ypoBeHb. MeTonueckoe nocodue

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPChHI CETU

HUHTEPHET

Pecypcst LIOK



monyab «I'eomerpus. Yriyoaenunlii ypoBeub» (1D 4013378)

MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEIrO
o01miero o0Opa3oBaHusl, TaK KaKk 00€CTIEYUBAET BOZMOKHOCTh M3YUCHHSI AUCLUILINH
€CTECTBEHHO-HAYYHOW HANpPaBIEHHOCTH W MPEIMETOB TI'YMAHHTAPHOIO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OopMHUpyeMOe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEIICHUH I'€OMETPUUYECKUX
3ajla4y, YMEHHME BBIABUIaTb M OINPOBEPraTb TIHUIIOTE3bl HEMOCPEICTBEHHO
UCITIOJIB3YIOTCSl TIPU PEUIEHUM 337a4 €CTECTBEHHO-HAy4YHOr'0 LHMKJA, B YaCTHOCTU
duznyeckux 3aaay.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW OOyYarolmuxcs MpH
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTtrka»  yepe3  OOECleUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oosiee TIOyOOKMX T€OMETPUYECKUX 3HaHMM U JIeHCTBUH,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX I YCIEUIHOTO MPO(ECCUOHAIBHOIO
o0pa30BaHusl, CBSI3aHHOI'O C UCIIOJIb30BAHUEM MATEMATUKH.

[IpyopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
pacIIMpSIIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIrypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3Yy4aTh
pa3HbIE SBJICHUS OKPY>KAIOLIET0 MUPA, 3HAHWE MOHATUWHOIO aIlapara Mo pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHpoBaHHE  yYMEHHMS  BJIAAE€Th  OCHOBHBIMH  MOHSTHUSIMH O
POCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJIapTHBIE CIIOCOOBI peIIeHUs 3a/1a4;

(dbopMHpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEKAX, MOJAECIAX U B pEATbHOM
MUpE MHOTOTPAaHHUKMA M Tela BpalleHUs, KOHCTPYMPOBAaThH TE€OMETPUYECKUE
MOJECIIH;

¢bopMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTrO MOCTPOEHUS
MaTeMaTHYECKUX TeOopHil, (GOpMHUpOBAaHUE MOHMMAHUS POJIM AKCHOMATHKH MpU
IIPOBEJICHUHU PACCYKJICHUN;



dbopMupoBaHHE yMEHHUS BIAJE€Thb METOJAMHU JI0Ka3aTE€IbCTB M aJIrOPUTMOB
pelieHusl, YMEHUS WX MPUMEHSATh, MPOBOJUTH JOKA3aTEIbHBIC PACCYKICHHS B
XO/JI€ PeUICHHs CTEPEOMETPUUECKUX 3a/a4 U 3a]1a4 C IPAKTHUYECKUM COJICPKAHUEM,
dbopMHpoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTebCTB  IPH
000CHOBaHUY MaTEMaTUYECKUX YTBEPKJIECHUN U POJIM aKCHOMATUKU B MIPOBEACHUU
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME WHTEIUIEKTYaJIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00y4JaronInxcsi, MO3HABAaTEIbHON aKTUBHOCTH, MCCIIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIIMOHATLHONH TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHHsI paclo3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKM3HEHHBIX CUTYAIUsX U MPU U3YyUYECHUU APYTHX
y4€OHBIX TPEAMETOB, TMpPOSIBICHUA 3aBUCUMOCTEM H  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIENIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNY OTyYEeHHBIX PE3yIbTaTOB.

OCHOBHBIMHU COJICPKATENBFHBIMH JTMHUAMH yueOHOro Kypca «['eomerpus» B
10-11 «xmaccax sBimsroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpannuku», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHSTUSMWY», PEICBAHTHBIMH TE€OMETPHHM Ha YriyOJaEHHOM ypoBHE OOydeHHUs B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJEPKATEIbHBIM JIUHUSAM Y4eOHOTO Kypca, a
dbopMUpOBaHHE JIOTUYECKMX YMEHHUH  pacmpeaensieTrcss He TOJbKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOi padoueit
IPOrpaMMBbI, paclpeAeNEéHHbIM 0 TOoJaM OOYy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUYECKUMHU TTOHATUSMH U HABBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CHCTEMY T€OMETPUUYECKUX TPECTABICHUN 00yJalOMNXCsl, PACIIUPSS U yTIyOsIsis
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k U3y4eHHUIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3y4eHHE T€OMETPUU KaK COCTaBIISIIONIEeH yueOHoro npenmera «MarteMaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TPOJOIKEHUIO H3YYEHUS MATeMAaTUKU C
yaéToM BbIOOpa Oynmymied mpodeccuu, oOecnednBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 npodeccuoHaIbHBIM 00pa30BaHUEM.



Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Hemenmio), B 11 kimacce — 102
yaca (3 Jaca B HEJIeINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUHM CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIIICIIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B nmapajyieqIbHOW MPOEKUHUH. YTJbl C COHAMPABIECHHBIMU CTOPOHAMM, YIOJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

IleprieHIUKYJIAPHOCTD NPSIMOM U IUIOCKOCTH: NEPIIEHIUKYJIAPHBIC NIPSMbIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M INIOCKOCTBIO, IBYTPAaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTka MHOrorpanHuka. [Ipusma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojbHas nUpamuiaa,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpasap, Kyo0. IlpeacraBieHne O MpaBWIBHBIX MHOTOTPAaHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTU NPSIMON IPU3MBIL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPHUS NPABWIBHBIX NPU3M, CHUMMETpHUS 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. J[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pPas3jgOKEHUH 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

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas TIJIOCKOCTh K cdepe. M3o0paxkenue ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW TMPU3MBI, MIIMHPA, TUPaMUIbl U KoHyca. O0BEM mmIapa M MapoBOTO
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, cdepbl, BNUCAHHOW B MHOTOTPAHHUK WJIA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue mnomodusi, romoteTusi. Pemienue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIMHY), CEUEHUS 111apa, METOAbI TOCTPOEHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOIO YMHOXEHUs. [IpsMoyronbpHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapauiebHBIA TEPEHOC,
LCHTpaJbHAsE CUMMETpPUS, 3€pKAbHAsA 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) rpaxxaanckoe BOCIMTAHME:

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 I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY U HACTOSLEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE 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/1au, 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(hOPMHUPOBAHHOCTh  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 HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, T[OHHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM AesATEIbHOCTH, JTAroB eé
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh 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(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

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

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKJIIOUCHUH 110 aHAJIOTUH;

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

BBIOMpaTh Ccrmoco0 penieHus ydeOHOW 3agadu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIHE  MPOTHBOpEYHEe,  MpoOsIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy 00bEKTaMH, SBICHUSIMH, TPOLIECCAMU;

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

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TMIpoOIlecca, a TaKXKE BBIIBUTATDH
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HWHTEPIPETUPOBATh MHPOPMAIMIO DPA3NIUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

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

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBeEpPCaAJIbHbIC 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 IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYYEHHBIN 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, oOHapyKMBaTh pa3jMdle U CXOJCTBO MO3ULIMMA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

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

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIIEHUI C YYETOM HOBOW HH(YOpPMaALIUU.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YeCKOM 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 33J]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

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

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJb30BATh MPEUMYILECTBA KOMAHJAHOW W MHAWBUIyaIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (00CykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4YacThb 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 KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

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

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



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'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJIAMH, BBINOJIHSITH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypes;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3a4a4d Ha JOKa3aTEIbCTBO MATEMAaTHYECKUX OTHOIICHUH U
HAXOXKJCHUE T'E€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTEeMATHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHSI
CJIOKHOCTH;

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

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHANIM3UPOBaTh PEAbHBIE CUTYallMH, MPUMEHATh HU3yYECHHbIEC MOHATUS B
npolecce TIOMCKAa PEeUIeHUs] MaTeMaTH4eckd  cHOopMyIMpOBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
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 MOJIYYECHHUS TEJ BPAIICHHUS,

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOIHO OIEpPUPOBATh MOHATUSMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
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
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO 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, BBIYMCIICHHE PAaCcCTOSHUM 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 BpalleHUs MpHU
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJsienbHO U NEPHEHIUKYISIPHO OCH), CEUEHUS KOHYca (MapalijiebHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh T€OMETPUYECKHE (PAKThl JJISl PELICHUS CTEPEOMETPUUYECKUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

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

IPUMEHATH MPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 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,  MOJIEIHUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpPEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
n/n NMPOrpamMmbl Bcero Kontpoapupie | Tpakruteckue o0pa3oBaTe/bHbIC
padoThI padoThI pecypenI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3aumHoe pacnonoxeHue npsmMbix B 5 1
MIPOCTPAHCTBE
3 [TapanienbHOCTD MPSMBIX U IJIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHzlmfynﬂpHocn. MPSIMBIX U 25
IJIOCKOCTEH B MPOCTPAHCTBE
Vbl U paccTossHUS 16
MHororpanHuKu 7
BexTopsl B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 000011IeHNe U cUcTeMaTU3alus 5 5
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0




11 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbBbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Konrpomusre | Mpaxrmseckie (undgposBbie)
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
1 AHanuThueckas reoMeTpust 15 1
) [ToBTOpeHwme, 0606meH1:1e u 15 1
CHCTEMaTH3alus 3HAaHUHA
3 O0BEM MHOTOTpaHHUKA 17 1
Tena Bpaienus 24 1
5 [Tnomanu nmoBepxHOCTH U 0OBEMBI 9 1
KPYTJIBIX T
6 JBr>xeHus 5 1
. [ToBTOpeHwme, 0606meH1/vle U 17 2
cUCTeMaTH3aIus 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IpakTuyeckue
padoThI

Jara
H3Y4YeHH S

JJIeKTPOHHBbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE NpaBuiia U300pakeHUs Ha
PHUCYHKE TJIOCKOCTH, MapalIeIbHbBIX
IPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[ToHsATHS CTEPEOMETPHH: TOUYKA, IPSIMas,
IJIOCKOCTh, MPOCTpaHcTBO. OCHOBHEBIE
npaBuiIa N300paKEHUS Ha PUCYHKE
IJIOCKOCTH, IMapaJUICIIbHBIX NPAMBIX
(OTpe3KoB), cepeMHBI OTpe3Ka

[MousTHS: IepeceKaroInecs MIOCKOCTH,
HepeceKaroIInecs npsiMasi v TIO0CKOCTh;
HOJIYTIPOCTPAHCTBO

IlonsThs: NepeceKaromuecs 1mI0CKOCTH,
nepecekarommecsa npamMaa 1 miI0CKOCTb,
MOJIYIIPOCTPAHCTBO

MHororpaHHUKH, H300pakeHNE
MPOCTEHIINUX MPOCTPAHCTBEHHBIX PUTYP,
HECYIIECTBYIOIIUX 00BEKTOB

MHororpaHHUKH, H300paKeHHE
MPOCTEHININUX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIINX 00BEKTOB

AxcuoMsl CTCPCOMCTPHUU U IICPBLIC




CJIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U NIEPBBIE
cnenctBus U3 HuX. CriocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IUIOCKOCTEN

10

N3o00pakeHne ceueHnid MupaMu/ibl, Kyoa u
NPU3MBI, KOTOPBIE POXOISAT Yepe3 X
pé€bpa. M3o0pakeHne nepecedcHus
IIOJIY4EHHBIX II0CKOCTeN. PackpamBanue
MOCTPOCHHBIX CEUCHHUI Pa3HBIMH [IBETAMH

11

N3o06paxkenue ceueHnit nupamubl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 UX
p€opa. M3o0pakeHue nepeceueHus
HOJYYEeHHBIX IIIOCKOCTeH. PackpanimBanue
MOCTPOCHHBIX CEUEHHUH Pa3HBIMH LIBETAMH

12

N300pakeHne ceueHnit mupaMuipl, Kyda u
IIPU3MBI, KOTOPBIE IPOXOIAT UEPE3 X
pé6pa. N3o0paxeHue nepeceueHus
MIOJIY4EHHBIX II0CKOCTeN. PackpammBanue
MIOCTPOEHHBIX CEYEHUN Pa3HBIMU IIBETAMU

13

N3o06paxkenue ceueHunit nupamubl, Kyoa u
MPU3MBI, KOTOPBIE IIPOXOAT Yepes Ux
pé6pa. N3o0paxeHue nepecedeHms
NOJYYEeHHBIX TIIOCKOCTe!. PackpanmBanue
MOCTPOCHHBIX CEUYEHHUM Pa3HBIMH LIBETAMH

14

Merton ciaenoB ajs MMOCTPOCHUA CceuYeHUI




15

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa nepeceyeHri MPSIMbIX U
IIOCKOCTEMN

16

Merton ciaeaoB 1Jisi HOCTPOCHUST CEYEHUM.
CBolicTBa nepeceyeHril MPSIMbIX U
IJIOCKOCTEH

17

[TocTpoenue ceuenuii B nupamu/ie, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOCHUS

18

[TocTpoenue ceuenunii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YepPTEKEW U 3alUCh I11aroB
MOCTPOCHUS

19

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh LI1aroB
IIOCTPOEHUS

20

[TocTpoeHue ceueHuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX T-Iﬁ':lf)Te)KeI\/'I M 3aI11Ch I1aroB
MOCTPOCHHUS

21

IToBTOpeHue nnanumeTpun: Teopema o
MPOMOPLUMOHANIBHBIX oTpe3kax. [logobue
TPEYTOJILHUKOB

22

IToBTOpenue mianumerpun: Teopema
Menenas. PacuyeTsl B ceueHHSIX Ha
BBIHOCHBIX 4yepTexax. Mcropus pazButus
IJIAHUMETPUU U CTEPEOMETPUU




23

KoHnTtponbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anmHOe pacnosiokeHne npsiMbIX B
npocrpancTse. CKpenBaonmecs
npsimble. [Ipu3Haky ckpemuBaromuxcs
npsimbix. [lapaienbHble npsiMele B
IIPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBAHUU U
€JMHCTBEHHOCTH IIPSIMOM MapajuIeIbHON
JAHHOM NPSIMOM, IPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEXKAIEH HA JaHHOU
npsMoil. JleMma o nepeceueHun
NapajuIeIbHbIX MPSAMBIX INTIOCKOCTHIO

26

[TapannensHOCTH TpeX MpsIMbIX. Teopema o
TpEX mapauIeTbHBIX NpsAMBIX. Teopema o
CKPEIIHUBAIOIIUXCS TPIMBIX

27

[TapamienpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOWMCTBA NApAJIIEILHOTO
npoekTupoBanus. M3o00paxeHne pa3HbIx
¢buryp B napajjiebHON NPOEKIUU

28

[lenTpanbpHas mpoekuus. YToi ¢
COHANPABJICHHBIMA CTOPOHAMHU. YTOII
MEXy MPSIMbIMHU

29

3aaun Ha TOKa3aTeILCTBO U
HCCIIeOBaHNE, CBA3AHHBIC C
PacoIOKEHUEM MPSIMBIX B POCTPAHCTBE

30

IlonsaTus: Mnapaie;IbHOCTb HpHMOﬁ n
IJIOCKOCTHU B IPOCTPAHCTBC. HpI/I3HaK
napajiCJIbHOCTH HpHMOI\/'I " IJIOCKOCTH.




CBolicTBa napauieIbHOCTH NIPSIMOU U
IJIOCKOCTH

31

["'eomeTpHuuecKue 3ajauu Ha BBIYMCIICHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
[apajIeNIbHOCTBIO MPSAMBIX U IIIOCKOCTEH
B IIPOCTPAHCTBE

32

[TocTpoenue ceuenus, MPOXOASIIETO Yepes3
JAHHYIO TIPSIMYIO Ha YepTEkKe U
MapajuIeIbHOTO APYrou npsamoi. Pacuér
OTHOUIEHUI

33

[TapannenpHast npoeKuHsl, IPUMEHEHUE
JUTSI TIOCTPOCHHUS CEUCHUM KyOa u
napasienenunena. CBolcTa
napajuieenuInea u mpu3Mbl

34

HapanneanLIe IITOCKOCTH. HpI/I3HaKI/I
NnapajiCJIbHOCTH ABYX IUIOCKOCTEM

35

Teopema 0 napajuieIbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH, IIPOXOAALIEN
yepes TOUKY, HE PUHAIICKALLYIO JTaHHOU
MJIOCKOCTH U CJICJICTBUS U3 HEE

36

CaolicTBa napasuieabHbIX MIOCKOCTEN: O
NapajuIeIbHOCTH MPSIMBIX IEpeCceueHust
[IpY IIEPECEUECHUHN IBYX ITapaliIeIbHBIX
IIJIOCKOCTEN TpeThen

37

CaoiicTBa napamieabHbIX MIIOCKOCTEN: 00
OTpE3Kax NMapajlyICIbHBIX IMMPAMBIX,
3aKJIIOUYEHHBIX MEK/y TapaIeIbHBIMU
IIJIOCKOCTSIMU; O IIEPECEYCHUU IIPSIMOM C
JBYMs ITapaJUIEIbHBIMU IUIOCKOCTIMHU




38

[ToBTopenue: Teopema Iludaropa Ha
IIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYroJIbHUKA

40

CgoiicTBa Ky0a B MPSMOYTOJIBHOTO
napasuiesenumneia

41

Brruncnenue JUIMH OTPE3KOB B KyOe U
IPSIMOYTOJILHOM Mapauieenurne/ie

42

[TepnieHIUKYIAPHOCTD NPSMON U
mockoctu. [Ipu3nak
NEPIEHAUKYIISIPHOCTH IIPIMOHN U
IUIOCKOCTH

43

[lepnieHIUKYIAPHOCTD NPAMOU U
mockoctu. [Ipu3nak
NEPIEHAUKYIISIPHOCTH IIPSIMOM U
IIJIOCKOCTH

44

Teopema o CylIeCTBOBAaHUU U
€MHCTBEHHOCTHU MPSIMOM, MPOXOAAIIEH
yepe3 TOUKY MPOCTPAHCTBA U
NEePHEHANKYISIPHON K IMIIOCKOCTH

45

IInockoctu u NEPNCHAUKYJIAPHBIC UM
MMpsAMBbIC B MHOT'OI'paHHUKAX

46

IInockoctu u NEPNCHAUKYJIAPHBIC UM
IMPSAMBIC B MHOT'OI'PpaHHUKAX

47

[lepneniuKynsip ¥ HAKJIOHHAS.
[TocTpoeHue neprneHauKyspa U3 TOUYKU Ha

PSAMYIO

48

[lepneHauKyIsIp ¥ HAKJIOHHASA.




[TocTpoeHue neprneHauKysapa u3 TOUYKU Ha
PSIMYIO

Teopema o Tpéx nmeprneHANKYIIpax

49
(mpsimast 1 oOpaTHas)

50 Teopema o0 TpEx nepneHAuKyIIpax
(mpsimast 1 oOpaTHas)

51 VYron Mexay CKpeIUBarOIUMUCS
IPSIMBIMU
[Touck nepneHaAUKYISPHBIX MPSAMBIX C

52 MOMOUIbIO NEPIIEHANKYISAPHBIX
IIJIOCKOCTEMN

53 OproroHanbHOE MPOESKTUPOBAHHE
[TocTpoenue ceuenuii kyoa, IpuU3Msl,

54 MPAaBWJIBHON MUPAMHU/JIBI C TOMOIIBIO
OPTOrOHAJILHON IIPOEKIIUU
[TocTpoenue ceuennii kyba, MpU3Mbl,

55 MPABUJIBHOM MUPaMU/IbI C TIOMOIIBIO
OPTOTOHAJILHON IIPOEKIINU
CumMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEJIBHO IIOCKOCTHU. [TnockocTn
CUMMETPHUI B MHOTOTpaHHHUKAX

57 [Tpu3Hak NeprneHuKyIIPHOCTH IPSIMON U
IUIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTOsIHUM OT TOYKHU A0 IUNIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTOsTHUM OT TOYKHU A0 IUNIOCKOCTH

60 CriocoObI ONyCTUTh MEPIEHAUKYIISAPHI:




CUMMETPHUS, CABUT TOYKHU IO
napasuieibHON IpsMOi

61

CaBur 1o HenapasuieJabHON MPSMOU,
M3MEHEHHUE PACCTOSTHUM

62

KoHntposbhas padora "B3aumHoe
pacroaokeHue MPSMBIX U MIIOCKOCTE! B
npocTpascTse”

63

[ToBTOpEHME: yron Mexay IpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHUSI B
IIPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOpEMA
KOCHUHYCOB

64

[ToBTOpEHME: yroyi Mexay
CKpCIIUBAOIINUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

65

FGOMeTpI/IquKI/Ie METOAbI BBIYUCICHUA
yria MEXAy NpAMbBIMA B MHOT'O'PAaHHUKAX

66

JByrpanssiii yroa. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOIO yria

67

[lepnenaukynspuble miockoctu. CBOMCTBA
B3aUMHO MEPIEHIUKYISPHBIX MIIOCKOCTEH

68

IIpu3Hak nepneHauKyIIpHOCTH
IIJIOCKOCTEH; TEOpeMa O MpsMOU
[IEPECEUCHUS ABYX IIIOCKOCTEN
MEePNEHAUKYIISIPHBIX TPEThEW IITIOCKOCTH

69

[IpsiMoyronbpHBIN Mapauienenumnen; Kyo;
U3MEpEHUs], CBOMCTBA MPSIMOYTOJIBLHOTO
napajienenunesa

70

Teopema 0 rMaroHany NpsAMOYTOJIbBHOTO




napauicicnuicaa u CICACTBUC U3 Heé

71

CrepeoMeTpuuecKkre U MpUKIIaIHbIe
3aJ1a4uM, CBA3aHHbBIE CO B3aUMHBIM
PacMoI0KEHUEM MPSAMBIX U MIOCKOCTH

72

HOBTOpeHI/ICZ CKpCIIUBAOIIHECA IIPSAMEIC,
napaajaCiIbHbIC IIJIOCKOCTU B CTaAaHAAPTHBIX
MHOTI'OIrpaHHHUKax

73

[Tapa nmapanieabHbIX TIOCKOCTEN HA
CKPEILIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXYy CKPEIIMBAIOIIUMUCS MIPSMBIMHU B
MPOCTHIX CUTYAIUAX

74

Paccrosinre OT TOUKH 10 TJIOCKOCTH,
paccTosiHUE OT MPSIMOMN JI0 IIIOCKOCTH

75

Brluncnenue paccTosHUN MEXITY
CKPELIMBAIOIIMMHUCS IPSIMBIMHU C
MIOMOILBIO TIEPIEHAUKYIISIPHOMN IIOCKOCTH

76

Tpé€XrpaHHslid yroi, HepaBeHCTBaA IS
TpexrpaHHbIX yrios. Teopema IIudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOTO yIJIa

77

DneMeHThI ChepUIECcKOil TeOMETPHUH:
reo/Ie3N4YeCcKre JTMHUHU Ha 3eMie

78

KonrponbHas padora "Y1l u
paccrostHus"

79

Cucremartuzanus 3HaHul "MHOrorpaHHUK
U €T0 DJIEMEHTHI"

80

ITnpamupa. Buael mupamu. IpaBunbsHas
nupamuaa




[Tpusma. [IpsiMast U HAKIIOHHAS TIPU3MBIL.

81 1
[IpaBuiibHas nmpu3ma

82 [Ipsamoii napauienenunes, 1
MPSIMOYTOJIBHBIN Mapaienenumes, Kyo

83 Breinykibie MHOTOrpaHHUKHU. Teopema 1
Ditnepa
Breinykibie MHOTOrpaHHUKHU. Teopema

84 Oiinepa. [IpaBriibHBIC U TTOJTYIIPABUIIBHBIC 1
MHOTOTPaHHUKHU

85 KonTtponpsHas padbora "MHororpaHHUKH" 1

86 [TonsiTrie BEeKTOpa Ha TJIOCKOCTH U B 1
POCTPAHCTBE

87 CymMa BEKTOpOB 1

88 PazHoCTB BEKTOPOB 1

89 [TpaBuio mapasienenurena 1

90 YMHOKEHNE BEKTOpa Ha YNCIIO 1
Paznoxxenue BekTopa 1o 0aszucy Tpéx

91 BEKTOPOB, HE JICKAITUX B OJTHON 1
TUTOCKOCTH

92 CkayisipHOE MTPOU3BE/ICHUE 1

93 Brranciienue yria Mexay BEKTOpaMu B 1
NIPOCTPAHCTBE

94 [Tpocreiimme 3amaun ¢ BEKTOpaMU 1

95 [Tpocreiimme 3amaun ¢ BEKTOpaMU 1

96 [Ipocreiimue 3a1auu ¢ BEKTOpamMu 1

97 [Ipocreiimue 3a1a4u ¢ BEKTOpamMu 1

98 O0o01IeHre U cucTeMaTu3alus 3HaHu| 1




99 0O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
100 HroroBast kKoHTpoOIbHAs paboTa 1
101 HroroBast kKoHTpoOIbHAs paboTa 1
102 O0o01IeHre U CHCTeMaTU3alus 3HaHUH 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nen/m | Tema ypoka Kontpoabubie | IlpakTuueckue
Bcero H3y4eHusi = oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypcsl
1 [ToBTOpenue tems! "KoopauHaTsl BeKTOpa 1
Ha IJIOCKOCTH U B IPOCTPaHCTBE"
5 [ToBTOpenue tems! "CxkanspHoe 1
MPOU3BEJCHNE BEKTOPOB"
3 [ToBTOpenue Temsl "Brruncienue yria 1
MEXy BEKTOpaMH B IpOCcTpaHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMOH, 1
MPOXOJIAIICH Yepe3 ABE TOUKH"
5 YpaBHEHHE ILITIOCKOCTH, HOPMAaJb, 1
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BexTopHoe npounssenenne 1
8 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMUPOBAHNE
9 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMUPOBAHNE
10 AHaJIUTHYECKHE METO/BI pacuéTa yria 1
MEX1y IPSIMBIMH B MHOTOI'paHHUKAX
11 AHaTMTHYECKHE METOIBI pacyéTa yria 1
MEX1y TJIOCKOCTSIMA B MHOTOTpaHHHKaX
12 ®dopmyna pacCTOSHUS OT TOYKH J10 1




IIJIOCKOCTH B KOOpJAHWHATax

Haxoxnenue paccTosHUN OT TOYKH 10

13
IIJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHUN OT TOUKH 10
IUIOCKOCTH B MPaBUJILHON UPaMUIE

15 KoHTposbHas pabota "AHamuTudeckas
reomerpus”

16 CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIC
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIE

18 IUIOCKOCTH, MepEeCceUeHUs MPSMBIX U
IIJIOCKOCTEMN

19 [TapamienbHbIe TPSIMBIEC U TIIOCKOCTH:
napajuiebHbIe CEUeHUs

20 [TapamienbHbIe TPSIMBIE U TTIOCKOCTH:
pacu€T OTHOLIECHUI
[TapamienbHbIe TPSIMBIEC U TJIOCKOCTH:

21 YTIIbI MEXTY CKPEIIUBAIOIIIUMHUCS
PSIMBIMHU
[MeprieHIUKYISIPHBIC IPSIMBIC U

99 TJIOCKOCTH: CTaHIapTHBIC Maphl
MEPICHIUKYISPHBIX TIOCKOCTEH U
MPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[lepneHaUKyIsSIpHBIE IPSIMBIE U

23 MJIOCKOCTH: TEOPEMA O TPEX
MEPIeHIUKYIIsIpax

24 [lepneHiuKynsIpHbIE IPSIMBIE U




IIJIOCKOCTH: BBIYUCJIICHUA AJIUH B
MHOTI'OI'PaHHHUKax

25

[ToBTOpCHME: MIOMIAIH
MHOT'OYT'OJIbHUKOB, (POPMYJIBI JIS
TJI0IIAJIeH, COOOpaKEHUS 1O 100MsI

26

[ToBTOpEHUE: TIONMAIN
MHOTOYTOJTBHUKOB, ()OPMYJIBI JJIS
IonIaiel, cooopakeHus Mo00us

27

[ToBTOpenue: momanu
MHOTOYTOJILHUKOB, (hOPMYJIBI JIJIst
TJI0IAJIEH, COOOpaKeHUsI 1O 100Ust

28

[Tnomaau cedeHnit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKEHHUS 1O 100U

29

[Tnomaau cedeHnit MHOTOTPaHHUKOB:
TUIOMIA/IM TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHHsl MOA00us

30

Konrponsnas pabora "[loBropenue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

31

O61éM Tena. OOBEM MPSIMOYTOJIBHOTO
napaJsenenuneaa

32

3agauu 00 yABOEHHHM Ky0a, 0 KBajpaType
Ky0a; 0 TpUCEKILIUHU yIIia

33

CrepeomeTpHuyecKHe 3aauu, CBSI3aHHbIE C
00BEMOM MPSMOYTOJIBHOTO
napaJuleenuneaa

34

[IpuknagHbie 3a1a4u, CBSI3aHHBIE C




BBIUMCIICHHEM 00BEMA MMpAMOYT'OJIBHOT'O

napasuiesenumneia

35 O0BEM IIPSIMON MPU3MBI

36 CrepeoMeTpHuuecKUe 3aJa4l, CBSI3aHHBIE C
BBIUKCIICHHEM 00bEMOB IPSIMOMN PU3MBI

37 [Tpuxnanueie 3a1a4u, CBSI3aHHBIE C
00BEMOM MIPSAMON TPU3MBI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

38 onpeaenéHHoro unrerpaita. O0bpém
HAKJIOHHOM NPU3MBI
Boruncnenue 00bEMOB TeJ ¢ TOMOIIIBIO

39 onpeaenéaHoro uarerpaita. Oobpém
UPaAMUJIBI

40 dopmyna 06bpéMa mupamuiel. OTHOIIEHHE
00BeMOB UpaMu ¢ OOLIUM YIIIOM

41 ®opmyna o6béMa nupamuabl. OTHOIIEHKE
00BeMOB MUpaMu ¢ OOLIUM YIIIOM

4 CrepeoMeTpHUeCKHE 3a/1a4H, CBSI3aHHBIE C
00BEMaMH HAKJIIOHHOW MTPU3MBI

43 CrepeomeTpHyeCcKHe 3a/1auH, CBSI3aHHBIE C
00BbEMaMU TMPaMHU/IbI

WKJIaTHBIC 33/1a4H 110 TEME BEMBI

IT "O6

44 Ten'", CBA3aHHbIE C 00BEMOM HAKJIOHHOM
PU3MBI

45 [Ipuknanueie 3apaun mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM THUPAMHU/IBI

46 [Tpumenenne o0bEMOB. Boruncienue

pacCTodHud 10 IMJIOCKOCTHU




KoHntponbhas padora "O0bEM

47 "
MHOTOTpaHHHKA
[unuHapuyeckas MOBEPXHOCTb,

48 00pa3yromue MUJIHHIPUICCKOM
MOBEPXHOCTHU

49 Humuaap. [psmoit KpyroBou HUIUMHIDP.
[Imomane MOBEpXHOCTH UAIUHIAPA

50 Konunyeckasi moBepxHOCTh, 00pasyroliue
KOHHYECKOU IToBepXHOCTH. KOHyC

51 CeueHue KOHYca MI0CKOCTBIO,
MapajuieIbHOM IJIOCKOCTH OCHOBAHUSA

59 VYceuénnslil konyc. M3o00paxkenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaae GOKOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa

54 [Tomane 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa
CrepeomeTpHuyuecKue 3aa4u Ha

55 JIOKa3aTeILCTBO U BLIUHUCIICHHE,
MOCTPOCHUEM CEUYCHUN IIUIMHIPA, KOHYCa
CrepeoMeTpuuecKre 3aauu Ha

56 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOCHUEM CEUYCHUN IIMIMHIPA, KOHYyCa

57 [IpuknanHelie 3a1a4u, CBSI3aHHBIC C
[UTHHIPOM

58 [IpuknanHblie 3a1a4u, CBsI3aHHBIC C
[UTHHIPOM

59 Cdepa u map




60

[Tepeceuenue chepsl u 1mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. By u n3o0paxenue mapa

61

[Tepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. Bua u n300pakenue mapa

62

VYpasnaenue chepsl. [Lnomans cheps u eé
yacreu

63

Cummerpus chepsl 1 mapa

64

CrepeomeTpuyuecKue 3a1a4u Ha
J0Ka3aT€JIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO cpepoit 1 mapom,
MIOCTPOCHUEM UX CEYCHHI IIIOCKOCTHIO

65

CrepeomeTpuyuecKue 3a1a4u Ha
J0Ka3aTCJIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO CEPOH U MIapoM,
MOCTPOCHUEM UX CEYECHUI MIIO0CKOCTHIO

66

[puknagHble 3312491, CBI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha TNIOCKOCTH,
BBIUMCJICHHSI B OKPY>KHOCTH, CTaHIapTHBIE
Iog00ust

68

Paznuunbie KOM6I/IHaLII/II/I TCJI BpallICHUS U
MHOTI'OI'paHHUKOB

69

3anaun o teme "Tena U MOBEPXHOCTH
BpanieHus"

70

3amaun o Teme "Tena u MOBEpXHOCTH
BpaieHus"




71

KoHnTtpoinbnas padora "Tena u
MOBEPXHOCTHU BpalieHus"

72

O0BEM munuHapa. Teopema 06 00bEME
HPSIMOTO ITUJIHHIPA

73

Brruncnenre 06bEMOB Tell ¢ TOMOIIBIO
onpenenéHHoro uaTerpaiga. Oobém
KOHYyCa

74

[Lnomaay GOKOBOM M OJIHOM
MMOBEPXHOCTU KOHYyCa

75

CrepeomeTpuyuecKue 3a1a4u, CBI3aHHbBIE C
BBIYHCIICHUEM 00BEMOB IIMIMH/IPA,
KOHyca

76

[Ipuknanueie 3agaun mo Teme "OO0bEMBI U
TJIOIA U TTIOBEPXHOCTEH Te"

77

O0BEM 11apa U MapoOBOTO CEKTOPA.
Teopema 06 06BEme mrapa. [Tnomans
chepsl. CTepeomMeTpuyecKre 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00HEMOB
1rapa, mapoBOTro CeTMEHTa U IIapOBOTO
CEeKTopa

78

[Tpuxnanueie 3anaun o Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
miomaaso cepbl. COOTHOIIEHUS MEXKITY
IUIOUIA/IIMU TOBEPXHOCTEN U 00bEMaMu
MMOJOOHBIX TEN

79

[TogoOHBIE TENa B MPOCTPAHCTBE.
N3menenne o6bEMa rpu mogo0muu.
CrepeoMeTpHuuecKre 3aa4u, CBSI3aHHBIE C




BBIUKCJICHHEM 00BEMOB TeJl U TUIOIIAAEH
MOBEPXHOCTEN

80

Kontponbnas padorta "[lnomann
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX TE"

81

JBuxenus npoctpancTsa. OToOpaskeHusl.
JBmxeHus u paBeHCTBO (puryp. O6mme
CBOMCTBA JBHKCHUM

82

Buapl nBrkeHUi: mapauiebHbIA
MEepPEeHOC, LIEHTPaIbHAsl CHMMETPUSI,
3epKajbHas CHMMETPHSI, TOBOPOT BOKPYT
IPSAMO

83

[IpeobpazoBanus noxodus. [psmas u
cdepa Ditnepa

84

FGOMeTpI/I‘IGCKI/Ie 3aaa4u Ha IPUMCHCHUC
JABUXXCHUA

85

Kontponbnas padota "BekTops! B
npocTpaHcTae”

86

O6o06matomiee moBTopenue 11 moHsTHii u
MeTo0B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUM:
"TlapanenbHOCTh NPSMBIX U IUIOCKOCTEN
B IIpOCTpaHcTBe"

87

Ob6o6uaroree noropeHue 11 noHsATU U
MeTO/I0B Kypca reometrpun 10-11
KJIACCOB, CHUCTeMAaTH3aIlis 3HAHWI:
"BekTops! B mpocTpaHcTBe"”

88

O6o06matomee moBTopenue 11 moHsTHi 1
MeTO/I0B Kypca reomerpun 10-11




KJIACCOB, CUCTeMAaTH3allisl 3HAHUIL:
"BekTopsbl B npocTpaHcTse”

89

O6o6matomee moBTopeHue 11 moHsaTHI 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CUCTEMaTH3aIHsI 3HAHUI:
"O6beM MHOTOTrpaHHUKA"

90

Ob6o6maromee nosropenue 11 noHATHH 1
METOJI0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWI:
"O6beM MHOTrOrpaHHuka"

91

Ob6o6maromee nmoBropenue 11 moHsTHH 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aIlisl 3HAHUIL:
"ITnomaay MOBEpXHOCTH U 00BEMBI
KpyTJbix Ten"

92

Ob6o6uaroree nopropeHue 11 noHsATU U
MeTo0B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUI:
"Ilnomaay MOBEPXHOCTU U 0OBEMBI
KpYyTJbIX Ten"

93

Wrorosas koHTposibHas paboTa

94

Wrorosas koHTposibHas paboTa

95

[ToBTOpenue, o6odIIeHNE 1
cHUcTeMaTu3alus 3HaHUI

96

Uctopus pa3BUTHS CTEPEOMETPUN KaK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI




97

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul

98

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHI

99

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKU U €€ pOilb B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul

101

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul

102

Hcropust pazBUTHS CTEPEOMETPUH KaK
HAYKHU U €€ POJIb B Pa3BUTHHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

Marematuka: Anredpa 1 Hayajaa MaTeEMaTHYECKOro aHaJIn3a, FTEOMETPHS.
['eometpusi. 10 knace. YrayOaeHusiit yposeHb. Mepaisik A.l'., Homuposckuit 1. A.,
[TonsixoB B.M., mox penaxiueit [logonsckoro B.E. Akmronepaoe o01iecTBo
«M3parensctBO [IpocBenenne»

Marematuka: Anredpa U Hayajaa MaTeEMaTHYECKOro aHaJIn3a, FT€OMETPHS.
['eomerpus. 11 knace. YraoyOnennsiil yposens. Mep3msik A.I'., Homuposckuii 1. A.,
[TonsikoB B.M., non penaxiueit [lononsckoro B.E. AkirionepHoe 06111ecTBO

«3marensctBO [IpocBemienue»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

Mep3nsk A. I'., [lonskoB B. M. I'eomerpus. 10 knacc. YriayOnaeHHbIH ypOBEHb.
MeTtoanuyeckoe nocooue
Mepsznsk A. I'., ITonskos B. M. I'eomerpus. 11 knacc. YriuyOieHHBIN YPOBEHb.

MeTtoanuyeckoe nocooue

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

Pecypcor [IOK



MoayJib «BepossTHOCTD U cTaTucTHKA. ba30oBbIil ypoBeHb» (ID 953687)
HOACHUTEJIbBHAA 3AIINCKA

PaGouass mporpamma yueOHOro Kypca «BeposSTHOCTh M CTaTHUCTHKa» 0a30BOTO
ypoBHs 1t oOydarormuxest 10 —11 kmaccoB pa3zpaborana Ha ocHoBe denepanbHOTO
rOCy/IapCTBEHHOTO 00Pa30BaTENBbHOTO CTaHAAapTa CPEIHEro 00Iero oopasoBaHus,
C Y4eTOM COBPEMEHHBIX MHUPOBBIX  TpeOOBaHWA, TMPEIBIBIIEMBIX K
MaTeMaTHYEeCKOMY OOpa30BaHHUIO, W TPAAWIHMA POCCHICKOTO 0Opa30BaHUI.
Peanuzanmsi mporpaMMbl o0ecriedrBaeT OBIIAJICHUE KIIOYEBBIMU KOMIIETEHITUSIMH,
COCTABJISIFOIIIIMU  OCHOBY IS CaMOPa3BUTHS W HEMPEPBHIBHOTO OOpa30BaHUS,
[[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M TI03HABATEIBLHOTO pPAa3BUTHUSA
JUYHOCTU 00YYarOIIUXCsl.

HEJU U3YYEHUSA YYHEBHOI'O KYPCA

VYueOHbiii Kypc «BeposiTHOCTh W CTAaTUCTHKa» ©0a30BOrO0 YPOBHS SIBJISIETCA
IPOJIOJKEHUEM U PA3BUTUEM OJHOMMEHHOTO Y4YeOHOro Kypca 0a30BOro ypOBHS
ocHOBHOM MmIKoJbl. Kypc mnpenHazHaueH s (GopMHUpoOBaHMS Yy OO0y4aromuxcs
CTaTUCTUYECKOM KYyJIbTYPhl M IIOHUMAHUS pOJIM TEOPUU BEPOSTHOCTEN Kak
MaTEeMaTHYECKOr0 MHCTPYMEHTA JUIsl U3yYEHUS CIy4alHbIX COOBITHI, BEIMYUH U
npoueccoB. Ilpu u3yuyeHun Kypca oOOOTramaroTCs MPEICTAaBICHUS YYalIuXcs O
METOJaX MCCIEA0BAaHUS U3MEHUYNBOIO MHUPA, Pa3BUBAETCS IOHUMAHUE 3HAYMMOCTH
U OOIIHOCTM MaTeMaTHYeCKMX METOAOB IO3HaHMsI KaK HEOThEMJIEMOW YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

ConepkaHue Kypca HaANpaBJI€HO HA 3aKPEIUICHUE 3HAHWUM, IOJYYEHHBIX IpU
M3YYEHHHM Kypca OCHOBHOW IIKOJIBI U HA Pa3BUTHE MPEIACTABICHUM O CIy4alHBIX
BEJIMYMHAX U B3aWMOCBS35AX MEXIY HUMH HAa BaXKHBIX IPUMEPAX, CIOKEThI KOTOPBIX
MOYEPHHYTHI U3 OKPYKAKOUIETO MUPA.

B cooTBercTBUM C yKa3aHHBIMH LEJISIMU B CTPYKType YyueOHOro Kypca
«BeposTHOCTP M CTaTHCTUKa» CpeIHEH IIKOJbl Ha 0a30BOM YpPOBHE BbIIEICHBI
CIIEIyIOLIME OCHOBHBIE cojepKaTelbHble JUHUU: «CiydailHple COOBITHS U
BEPOSITHOCTHY, «CilyyaiiHble BEJIMYMHBI U 3aKOH OOJIBIINX YUCEID.

BaxxHylo yacTh Kypca 3aHMMAeT H3YyYEHUE Te€OMETPUYECKOT0 U OMHOMHAIBHOIO
pacnpeeNeHui U 3HAKOMCTBO C UX HENPEPhIBHBIMH AHAJIOTaMHU

— I0Ka3aTeIbHBIM U HOPMAJIbHBIM PaCIpEACICHUSMH.

Conepxxanne muHuu «CiydaiiHble COOBITHSI U BEPOSATHOCTH» CIY>KUT OCHOBOM JUis
dbopMUpOBaHUA TPEACTABICHUN O paclpefesieHud BEpOATHOCTEH  MEXIY
3HAYEHUSIMH CIIy4alHbIX BEJIMYMH, a TaKKe 3Ta JIMHUSA HeoOxoauma Kak 0asza aJis
U3yYEHHUs 3aKOHA OOJBIIMX YHCEN — (PYHIAMEHTAJIbHOIO 3aKOHA, JEHCTBYIOIIETO
B IpUPOAE M OOIIECTBE M HMEIILEro MaTeMaTHYECKYIO



dbopmammzaruio. CaMm 3akoH OONBIIMX YKCET MPEIIaraeTCs B O3HAKOMHUTEIIBHOU
dopMe ¢ MUHMMAJIBHBIM HCITOJIb30BaHHEM MaTEeMaTHIECKOTO (JOopMaIH3Ma.

Tembl, CBSI3aHHBIC C HEMPEPHIBHBIMH CIYYaHBIMA BEIMYMHAMHM, AKIICHTUPYIOT
BHAMAaHUE INKOJHHHUKOB HAa ONHWCAHWA W W3yYCHUW CIyYalHBIX SBJICHHHA C
MOMOIIBI0  HEMpephiBHBIX  (GyHKIUHA. OCHOBHOE  BHHMAaHHE  YICISICTCA
NOKa3aTeIbHOMY M HOPMAaJbHOMY pPaclpeleiICHUsAM, TPU 3TOM MpEIroaracTcs
O3HAKOMUTEIILHOE U3yUYCHHE MaTepralia 0e3 J0Ka3aTeIbCTB MPUMEHSIEMBIX (DaKTOB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha HN3YyUCHHUC KypcCa <<B€pOHTHOCTI> Y CTAaTHCTHUKA» Ha 0a30BOM YPOBHC OTBOJUTCA 1
JacC B HCACIIIO B TCUCHUC KaXXI0I'0 IroJa O6Y‘IGHI/I}I, Bcero 68 y‘I€6HBIX qacCoOB.



COAEPKAHUE YYEBHOI'O KYPCA
10 KIIACC

[IpencraBienrie JaHHBIX € TOMOIIbIO Tabmui u  jguarpamm. CpenHee
apudmeTnyeckoe, MeauaHa, HaumOOJbIIEe M HAUMEHBIIEEe 3HAYCHHS, pa3Max,
JUCIIEPCHS M CTAHIAPTHOE OTKIIOHEHUE YHCIOBBIX HAOOPOB.

CrnyualiHble HKCIIEPUMEHTHI (OMBITHI) W Ciy4dailHble COOBITHS. JeMEHTapHbIC
coObITHsSL (MCXOABl). BeposTHOCTh ciydallHOrO cOObITHA. BiIM30CTh 4YacTOTHl U
BEPOSTHOCTU COOBITHI. CyyallHbIE OMBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
coOpiTusiMU.  BeposiTHocTH  coObITMII B ONbITaX C  PaBHOBO3MO>KHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMU.

Onepan  Hajg COOBITUSIMU: T€peceYeHre, OOBEAUHEHHE, IMPOTHUBOMOJIOKHbBIE
coObITHs. Jnarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSATHOCTEM.

VYcnoBHas BEpOSATHOCTb. YMHOXKEHHE BEpOSATHOCTEU. JlepeBo  CiydalHOro
skcniepuMenTa. dopmyina nonHoi BeposiTHOcTU. HezaBucumblie cOOBITHS.
KombOunaropnoe mnpaBuino ymHoxkeHus. IlepectaHoBku u Qakropuan. Yucio
coueranuit. Tpeyronpuuk [lackans. ®opmyna 6uHoma HeroToHa.

bunapHbIil ciiydaiiHblid ONBIT (MCHBITAHHME), ycleX U Heyaada. HezaBucumele
ucnbiTanuss. Cepusi HE3aBHUCHMBIX HCNBITAaHWM 10 TniepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCTIIBITAHUN bepHyIu.

Cnyuaiinas BenmuuuHa. Pactipenenenue BeposTHocTel. [lnarpamma pacupeaeneHus.
[Tpumepsl pacnpeneiaeHuii, B TOM YUCIIE, FTEOMETPUIECKOE 1 OMHOMUAIBHOE.

11 KJIACC

YucnoBele XapaKTEPUCTUKU CIyYaHBIX BEIWYMH: MATEMATUYECKOE OXXKHUIAAHUE,
JIUCIIEPCHSI U CTaHAAPTHOE OTKJIOHEHHE. [Ipumepsl MPUMEHEHUSI MATEMATUYECKOTO
OKMJAHUSA, B TOM YHCIE B 3a/a4yax M3 MOBCEIHEBHOM XM3HU. MartemaTtnyeckoe
OXKHJlaHue OMHAPHOUN CIydaiiHOW BETMYHHBI. MaTeMaTHYEeCKOE OKHIAHUE CYMMBI
CIIy4alHBIX BEIMYMH. MaremMaTuyecKkoe 0KUAAHUE U JTUCIIEPCHSI TEOMETPUUECKOTO
¥ OMHOMHAJIBHOTO pacipeieIeHH.

3akoH OOJBIIMX YHCEI W €ro poJib B HayKe, MPUPOJEC M OOIIECTBE.
Br160podHbIN METOT MICCIICOBAHUIA.

IIpumepsl  HENpEepBIBHBIX  ClAydalHbIX BenuyuH. [loHsaTME O IUIOTHOCTH
pacrnpeneneHus. 3aaayu, MpUBOJAIINE K HOpMalIbHOMY pacnpeaeneHuto. [lonstue
O HOPMAJIbHOM PaCIIpEEICHUN.



INVIAHUPYEMBIE PE3YJBbBTATBI ITUNYHOCTHBIE
PE3YJIBTATDI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS IMPOrpaMMbl y4yeOHOTO IMpeaMera
«MaremaTuka» XapaKTepUu3yrOTCs:

I'paxknaHckoe BOCIIMTAHUE:
c(OPMHUPOBAHHOCTHIO TPAXKIAAHCKON MO3UIIMK OOYyYarOUIerocss Kak aKTHUBHOTO U
OTBETCTBEHHOIO  4JE€HAa  POCCUHCKOro  0OIlIecTBa,  MPEACTABICHHEM O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHH,
npoueayp TIpaxaaHcKoro ooOmecTBa (BbBIOOPBI, ONPOCHl W Mp.), YMEHHEM
B3aMMOJICUCTBOBATh C COIMAJIBHBIMU HMHCTUTYTaMH B COOTBETCTBHU C HX
GYHKIUSIMA ¥ HA3HAYCHUEM.
IIaTpuoTHYeckoe BOCIMTAHHE:
c(hOPMUPOBAHHOCTBIO POCCHUMCKONW TPaKIAHCKOM UIACHTUYHOCTH, YBAXKEHUS K
IPOLUIOMY M HACTOSIIEMY POCCHUICKOM MaTeMaTHKH, LICHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSIM POCCUMUCKUX MAaTEMATHUKOB UM POCCUMCKOM MAaTeMaTHYE€CKOM IIKOJIBI,
K HCIONB30BAHUIO STHUX JOCTIDKEHHWH B JAPYTrUX HayKax, TEXHOJNOTHsX, chepax
YKOHOMHUKH.
JlyXOBHO-HPaBCTBEHHOI'0 BOCTIMTAHUS
OCO3HAaHUEM JYXOBHBIX LIEHHOCTEW POCCHMCKOrOo Hapojaa; cHOPMUPOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHUS, 3THYECKOTO IMOBEJEHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHHEM JOCTHKCHM HAayKd U JCITeNbHOCTBHIO YYCHOTO; OCO3HAHHEM
JIMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYMBOTO OYyIyILEroO.
JcTeTHYECKOE BOCIIUTAHNE:
ACTETUYECKUM OTHOIICHHEM K MHUpPY, BKIIOUas JCTETHKY MaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/a4, PEIICHUI, pacCyKACHHI; BOCIPUMMYHBOCTHIO
K MaTeMaTHYECKHM acleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.
Puznyeckoe BOCIUTAHUE:
c(hOpPMHPOBAHHOCTHIO YMEHHSI TMPUMEHSATh MATEeMAaTHUYECKUE 3HAHHUS B MHTEpecax
3I0pOBOTO M 0€30MacHOro 00pasa KWU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO (3I0POBOE THTaHHE, COATAHCUPOBAHHBIM PEXUM 3aHITHH U OTIbIXa,
perynsipHas (u3uyeckas aKTUBHOCTB); (DU3MYECKOTO COBEPIICHCTBOBAHUSA, IPHU
3aHATUSAX CIIOPTUBHO-03A0POBUTEIHHON JAESITEIBHOCTBIO.
TpynoBoe BoctiuTanue:
TOTOBHOCTBIO K TpYyAy, OCO3HAaHHWEM IIEHHOCTH TPYAOJIO0Us; HHTEPECOM K
pasnuuHbiM  cpepaMm  TpodeccCHOHANBbHON  NIEATETBbHOCTH,  CBSI3aHHBIM  C
MaTEeMaTHUKOW W €¢ MPUWIOKEHHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymeld mpodeccud H pPealr30BbIBATh COOCTBEHHBIC >KU3HEHHBIC TUIAHBI,



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K  MaTeMaTHYeCKOMYy OOpa3OBaHHIO U
caMOoO0Opa30BaHUI0 Ha MPOTSHKCHUU BCEH JKM3HH, TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PCIICHUH MPAKTHYCCKUX 3a7a4 MaTEMaTHYECKOW HAIPaBICHHOCTH.
IKOJIOTHYECKOE BOCTIUTAHNE:

C(OPMHPOBAHHOCTBIO  JKOJIOTMYECKOW  KYJIBTYpbl, IOHHUMAaHUEM  BIIHSHHUS
COITHAIEHO-IKOHOMHUECKUX IPOIECCOB HA COCTOSHHE MPHPOTHONW M COIMAIBHON
Cpelbl, OCO3HAHMEM TJO0ATBFHOIO  XapakTepa AKOJOTHYECKHUX  MPoOIieM;
OpUCHTAIMCH Ha MPUMCHCHHE MAaTeMaTUYCCKUX 3HAHWM JJI PEIICHUs 3aaad B
00JIaCTH OKPYXKAFOIEH Cpejibl, ITITAHUPOBAHUS MIOCTYITKOB M OI[CHKH UX BO3MOYKHBIX
TOCJICICTBH JUIS OKPYKAIOIICH CPEIbI.

LleHHOCTH HAYYHOTO TTO3HAHHUSI:

C(OPMHPOBAHHOCTBIO  MHPOBO33PEHUS,  COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO  pa3BUTHsA HAyKd W  OOIIECTBCHHOH  TNPAKTHKH, ITOHUMaHHEM
MaTeMaTHYECKOH HayKd Kak cdephl YeIOBEYECKOW JACSITeIbHOCTH, 3TalloB €¢
pa3BUTHS W 3HAYUMOCTH JUIS PA3BUTHS I[MBWIM3AIWW; OBJAJACHUEM S3bIKOM
MaTEeMaTHKd M MaTeMaTHYECKOH KyJIbTYpOW KaK CpEICTBOM IIO3HAHUS MUDPA;
TOTOBHOCTBIO OCYIIECTBIIATH TMPOCKTHYIO W HCCICAOBATEIBCKYIO ICATCIBHOCTD
WHWBHUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3yJabTaThl OCBOCHHS MPOTPaMMbl Y4eOHOTrO MpeaMmeTa
«Marematuka XapaKTEePUIYIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY,  YHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeUsAMU, YHUBEPCATIbHBIMU Pe2YTISIMUBHBIMU OCtCMBUAMU.

1)  Vuueepcanvhvie noznasamensuwle oelicmsus, obecneuusarom
Gopmuposanue 6a308bIX KOZHUMUBHBIX NPOYECCO8 00YUAIOUUXCS (0CBOEHUe
Memo008 NOZHAHUSL OKPYIHCAIOWE20 MUpa; NPUMEHeHUe J102U1eCKUX,
uccie0o8amenbCcKux onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBble Jloruueckue 1eicTBUA:

e BBIABISITh M XapaKTEPHU30BaTh CYIIESCTBEHHBIC MTPU3HAKK MATEeMAaTHYCCKUX
OOBEKTOB, TOHSATHUN, OTHOIICHWHA MEXIY MOHATHIMU; (HopMymupoBaTh
OTIpEJICICHNs] ~ TOHSATWUW; YCTAHABIMBATh CYIIECTBEHHBIM  MPU3HAK
KJlaccu(ukanuy, OCHOBaHUA JUIsi O00OOUIEHUSI M CpPaBHEHMS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (QopMyIHpOBaTH U MNPeoOPa3OBBHIBATH  CYKICHUS:
YTBEPAUTEIbHbIE W OTpPUIIATEIbHBIC, €AMHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U W
npoTUBOpeYrsi B (aKkTax, JaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;



npeaiaratb KpuTCpru JIs BhIABIICHUA BaKOHOMepHOCTef/Il " HpOTHBOpG‘-IHfI;

e JICJIAThb BbLIBOJbI C HCIIOJIb30BAHHUCM 3dKOHOB JIOTMKH, ACAYKTHUBHBIX H

WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

e MPOBOJHUTH CaMOCTOSITEIIHO JI0Ka3aTeIbCTBA MaTeMaTUYECKHUX
YTBEPKJICHUM (MPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATH apTryMEHTAIIUIO,
NPUBOAUTH TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC

CYXXKACHUA U BBIBOIBI,

e BBIOMpaTh CHOCOO peleHus y4eOHOM 3anauu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pELIEHUs, BBHIOMpATh Hauboiee MOAXOMAUIMI C Yy4ETOM

CaMOCTOATCIIbHO BBIJACIICHHBIX KpI/ITepI/ICB).
ba3oBble ucciienoBarejibCKue AeiiCTBUA:

e HCIIOJb30BAaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHUS;
(GbopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME IPOTUBOpPEUYUE, MpOoOIeMYy,
yCTaHaBIMBaTh  HCKOMOE€ M  JlaHHoe, (OpMUpOBAaTh  THIOTE3Y,

AprymCHTHPOBATh CBOIO IIO3UIINIO, MHCHHC,

e TIPOBOJUTH CaMOCTOSTEIILHO CITAHUPOBAHHBIN 3KCIIEpPUMEHT,
UCCIICIOBAHUE [0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YECKOro
0o0beKTa, SBJCHUSA, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEXKIY

06T>€KT3MI/I, ABJICHUAMU, ITPOLCCCAMU,

e CaMOCTOSITEJILHO (hOPMYIUPOBATH OOOOIIICHUS M BBIBOJIBI IO pe3yjIbTaTam
MPOBEJCHHOTO HAOIONCHNUs, UCCIEIOBAHMS, OICHUBATh JOCTOBEPHOCTH

MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUIA;

e IIPOrHO3UPOBATHL BO3MOXKHOC PA3BUTHC IIPOLECCCA, a TAKIKE BbIABUIATDH

MPEATNOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCJIOBUSIX.
Pabora ¢ undgopmanueii:

e BBIABJIATH )Ie(l)I/II_[I/ITBI I/IH(l)OpMaI_[I/II/I, JaHHBIX, HCO6XOI[I/IMBIX JJIA OTBECTA

Ha BOMNIPOC U JJI PEIICHUS 3a]1a4H;
e BbIOMpaTh UH(OpPMAIMIO U3  UCTOYHUKOB  PA3TUYHBIX

aHAIM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH UH(POPMAIIUIO

Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MH(GOPMAIIUIO, IPEJICTABIATh €¢ B Pa3IUYHbIX (HOopMax,

WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBAThH HaAJIE)KHOCTH nHpopMaru 1o CaMOCTOSITEIIHLHO

chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvuvie  KOMMYyHUKAMUGHbBlEe  Oelicmeusi,  00ecneuusaom

chopMUpPOBAHHOCIb COYUATILHBIX HABLIKOG 00YUAOUUXCSL.
OO0menmue:



e BOCHOpPUHUMATh H (HOPMYNIHPOBATH CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U 1EJIIMH OOIICHHUS; ICHO, TOYHO, TPAaMOTHO BBIPaXaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M NMUCBMEHHBIX TEKCTaX, aBaTh IMOSICHEHUS IO
XOJly PEIICHUS 3a1a4l, KOMMEHTHUPOBATH MOJyYEHHBIN pe3yIbTaT;

e B XO07€ 00CYXXJI€HHS 33]]JaBaTh BOIPOCHI [0 CYIIECTBY 00CYKIa€MOMN TEMBI,
po0JIeMBbl, perraeMoil 3a/1auu, BEICKa3bIBaTh UJCH, HAIICJICHHbIC Ha TTIOMCK
pELICHMs; CONOCTaBISATh CBOU CYXIECHHS C CYXACHUSAMHU JPYTHX
YYaCTHHKOB JUanora, OOHapyKMBaTh pa3jiduyve W CXOJCTBO IO3HIIMIA; B
KOppeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;

e TIPEICTaBIATH  PE3ydbTaThl  pEUICHMs  3aJaud,  SKCIEPUMEHTa,
UCCIIEJOBaHMsSI,  IPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4ecTBO:

e IMOHMMATh U  WCIOJB30BATh  MPEUMYIIECTBA  KOMaHJIHONW U
WHIMBUyaJIbHON pabOThI PU pelICHUU yUueOHBIX 3a/1a4; MPUHUMATD 11EJTb
COBMECTHOM JEATEIbHOCTH, IIJIAHUPOBAaTh OPraHU3allUi0 COBMECTHOM
paboThI, pacnpeeNsaTh BUAbI pabOT, JOTOBApUBATHCS, OOCYXKAATh MPOIIECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;

e YYacTBOBATh B IPYyNIMoOBHIX hopMax paboThl (00CYXIeHMs, 0OMEH MHEHHUIA,
«MO3TOBBIE TITYPMbD) U UHBIE); BHITIOIHATH CBOIO YaCTh pa0OTHI U KOOPJIMHUPOBATH
CBOM JICUCTBUS C IPYTMMH WICHAMHU KOMaH/Ibl; OIEHUBATh KAYECTBO CBOETO BKJIAJa
B OOmMMA MPOAYKT TO KPUTEPUsIM, CHOPMYJIUPOBAHHBIM  YYACTHUKAMHU
B3aUMOJCHUCTBU.

3) Vuueepcanvuvie  pezynamuenvie oeticmeusl, obecneuusaiom

Gopmuposanue cmviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranusanus:
COCTaBJISATh IJIaH, AJTOPUTM pEIICHUsS 3aJayd, BBIOMpPATh CHOCOO pEIICHHS C
Y4E€TOM UMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHUPOBATH U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C yU¢TOM HOBOM UH(pOpPMAITUH.
CaMOKOHTPOJIb:

e BIAJETh HABbIKAMH I[IO3HABATEIbLHONW pe(JIeKCMU Kak OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB;
BJIAJETh CHOCO0aMU  CaMONPOBEPKH, CAMOKOHTPOJIS Mpolecca |
pe3yabTara peueHrusl MaTEMaTUUECKOM 3a/1auu;

e TMPEIBUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IpPU PELICHUH
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JEATECIBHOCTh Ha OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAMJIEHHBIX OIIMOOK, BHISIBJICHHBIX TPYIHOCTEH;



e OIICGHUBATh COOTBETCTBHE pE3yJbTaTa €I W YCJIOBHUSIM, OOBSICHSATH
NPUYUHBI JOCTUKEHUS WIM HEJOCTHXKCHHS pPe3yJbTaTOB JNESTEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETCHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI 10
KJIACC

Yurtath U CTPOUTH TAOIULIBI U JUATPAMMBI.

OmnepupoBaTh MOHATHAMH: cpeqHee apupMeTHdeckoe, MeAnaHa, HauOoJbllee,
HaWMEHbLIEE 3HAUEHUE, PA3MaX MACCUBA YUCJIOBBIX TaHHBIX.

OnepupoBaTh MOHATUSAMHU: CIy4YalHBIA OKCIEPUMEHT (OMbIT) M  CIydailHOEe
COOBITHE, 3JEMEHTAPHOE COOBITHE (IJIEMEHTApHBIM MCXOJ) CIy4alHOrO OIBITA;
HaXOJIUTh BEPOSITHOCTU B OMNBITaX C PABHOBO3MOYKHBIMH CIIYYalHBIMH COOBITUSIMH,
HaXOJIUTh M CpPAaBHHBATh BEPOATHOCTU COOBITHM B HW3YYEHHBIX CIIy4ailHBIX
DKCIIEPUMEHTAX.

Haxomute u QopMyaupoBaTh COOBITUS: TEpeceYeHHEe U OObEIUHEHHE JaHHbBIX
COOBITUH, COOBITHE, NPOTUBOMOJIOKHOE JAaHHOMY COOBITHIO;  IOJIb30BAThCS
auarpammamu Jitiepa u GopMysioi CI0KEHUs BEPOSITHOCTEH MPHU pELIeHUH 3a1a4.
OnepupoBaTh TOHATHSAMHU: YCJIOBHAsi BEPOATHOCTh, HE3AaBUCHUMBIE COOBITHS;
HaXOJUTh BEPOSTHOCTU C IOMOIIBIO INPAaBWIA YMHOXKEHHMS, C MOMOIIBIO JEpEBa
CJIy4alHOTO OIIBITA.

[TpuMeHsTh KOMOMHATOPHOE MPABUIIO YMHOKEHHUS IIPU PELICHUH 3aj1au.
OnepupoBaTh MOHATUSMH: HCHOBITAHWE, HE3aBUCUMBIE HCIBITAHUS, CEpHUs
UCIIBITAaHUM, yCIeX W HeyJaya; HaXOAUTh BEpPOSTHOCTH COOBITHM B Cepuu
HE3aBUCUMBIX MCIIBITAHUI 10 TIEPBOTO yCIE€Xa; HAXOAUTh BEPOSTHOCTH COOBITUI B
CEpHUU UCIBITaHUN bepHyum.

OnepupoBaTh NMOHATUSAMU: Cly4yaliHas BEIWYMHA, PACHpPEIEIICHUE BEPOSTHOCTEH,
yarpaMMa pacrpeeacHus.

11 KUIIACC

CpaBHUBATH BEPOSITHOCTH 3HAYEHUI CIIyYallHOW BEJIMYMHBI [10 PACTIPEACIICHUIO WITN
C IIOMOILIBIO JUArPaMM.

OnepupoBaTh NOHATHEM MAaTEMaTHYECKOTO OXKHUAAHMS; NPUBOAUTH MPUMEPHI, KaK
IIPUMEHSIETCS MAaTeMaTUYECKOE OXUIAHMWE CIy4alHOM BEJIWYUMHBI HAXOIUTh
MaTEeMaTUYECKOE 0XKUAHUE 110 JAHHOMY PACIPEICIICHHUIO.

WmeTs mnpencraBieHue O 3akoHe OosbmMx uucen. Mmers

IIPEACTABICHUE O HOPMAJIBHOM PACIPEACIICHUM.



TEMATHUYECKOE IINTAHUPOBAHHUE 10

KJIACC
KonunyecTBo yacos JJIeKTPOHHBIE
HaumeHnoBaHue pa3/iesioB M TeM nu(poBbIe
Ne i/ P Kontponbubie  IIpakTHuyeckue (ubp )
NPOrpamMMblI Bcero o0pa3oBaTe/IbHbIC
padoThbI padoThbI
pecypchbl
1 HpeI[CTaBJ'ICHI/Ie JAaHHBIX U OIIMCAaTCIIbHAasA 4 Buonuoreka ]_[OK
CTaTHCTUKA https://m.edsoo.ru/e0Ob7b0f1
Crny4aiiHbIe OIIBITHI M CITyYaifHbIE COOBITHS,
2 OIIBITHI C PABHOBO3MOKHBIMU 3 1 buGnuorexa LJOK
https://m.edsoo.ru/e0Ob7b0f1
HIIEMEHTapHBIMU UCXOAaMU
3 Omnepanuu HaJl COOBITUSMHU, CII0KEHHE 3 bubnmnorexa [JOK
BEPOSITHOCTEN https://m.edsoo.ru/e0b7b0f1
'YcnoBHas BEpOSITHOCTB, IEPEBO CIIY4aHHOTO
4 OTbITa, (hopMyJia MOTHON 6 bubmzorexa LIOK
’ . https://m.edsoo.ru/e0Ob7b0f1
BEPOSITHOCTH ¥ HE3aBUCUMOCTb COOBITUI
3) JeMEHThl KOMOUHATOPUKU 4 bubmmorexa LIOK
https://m.edsoo.ru/e0b7b0f1
6 Cepuu 1ocie10BaTeIbHbIX UCIIBITAHUI 3 1 bubnmnorexa [JOK
https://m.edsoo.ru/e0b7b0f1
7 CityyaliHple BEeTMYMHBI M pacIpeeIeHAs 6 bubnnoreka [IOK
https://m.edsoo.ru/e0b7b0f1
8 O000OIIeHNE M CHCTEMAaTH3aINs 3HAHUHA 5 2 bu6muoreka [JOK
https://m.edsoo.ru/e0b7b0f1
OBUIEE KOJIMYECTBO YACOB I10 [TIPOIT'PAMME 34 2 2



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

11 KJIACC

KounvecTBO 9acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieJioB U TeM uugpoBbie
Ne o/m P Kontpoabnbie  |[[IpakTndeckue (witcpp )
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
1 MareMatuyeckoe 0KuAaHue CIydyaiHON 4 bubmmoreka [JOK
BEJIMYMHBI https://m.edsoo.ru/5fbc5dcl
Jlucnepcus ¥ cTaHJapTHOE OTKIIOHEHHE bu6mmoteka [JOK
2 . 4 1
CIIy4allHOU BEJIMYHUHbI https://m.edsoo.ru/5fbc5dcl
3 3aKOH OOJBIINX YUCET 3 1 bubanorexa LIOK
https://m.edsoo.ru/5fbc5dcl
4 HenpepriBHbIE c1y4aiiHble BETUYUHbI 2 bu6nuorexa [IOK
(pactipeneneHust) https://m.edsoo.ru/5fbc5dcl
5 HopmareHOe pacipe/ieneHus 2 1 bubmrorexa LIOK
https://m.edsoo.ru/5fbc5dcl
6 HOBTOpeHI/Ie, 0000IIIEHNE U CUCTEMATU3ALIHS 19 2 BuonuoTeka ]_[OK
3HAHUI https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1

ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
ara uudposbie

Ne ni/m | Tema ypoka A

yp Beero KOﬁHTpOJILHLIe Hpgucnmeclme WiyueHus]  0GPA30BATETBHbIC
padoThI padoThI pecypebi

1 [IpencraBieHne qJaHHBIX C TOMOLIBIO 1 Bbu6motreka [JOK
Ta0JINII U TUArpaMM https://m.edsoo.ru/25¢6d12b
Cpennee apudmernueckoe, MeuaHa,

HanOOJIbIIICEe ¥ HAUMCHBIIICE 3HAUCHHUS, bubmuoreka [IOK

2 1
pa3Max, gucrepcusi, CTaHgapTHOE https://m.eds00.ru/dd00738d
OTKJIOHEHHE YUCJIOBBIX HAOOPOB
Cpennee apudmernueckoe, MeuaHa,

3 HauOOJIbIlIee ¥ HAUMEHBIIIEE 3HAYCHHS, 1 bubnunoreka LIOK
pa3Max, gucrepcusi, CTaHgapTHOE https://m.eds00.ru/98645f6¢
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmerndyeckoe, MeIMaHa,

4 HauOoJIbIIIeEe ¥ HAUMCHBIIICE 3HAUYCHHUS, 1 bubmmoteka IIOK
pa3Max, Jucrepcusi, CTaHaapTHOE https://m.edso00.ru/7c9033a8
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
CrydaiiHble SKCTIEpUMEHTHI (OTIBITHI) U

5 cl yqaﬁHbIe CO6BITEI}I 9J‘IeMe(HTa HLI)C 1 bubmoreka LOK

i ’ p https://m.edsoo.ru/347c1b78
coOBITHA (MCXOMbI)
BeposiTHOCTB ci1y4aiiHOTO COOBITHS.
BeposiTHOCTH COOBITHI B ONIBITAX C bu6muoreka [JOK

6 1
PaBHOBO3MOKHBIMU JJIEMEHTAPHBIMU https://m.edso00.ru/64d75244
COOBITUSMH
BeposiTHOCTB citydyaltHOTO COOBITHSI. bubmuoteka [IOK

7 1 1
[TpakTuyeckas pabora https://m.edsoo.ru/5e8fa94a

8 Onepanuu HajJ COOBITHSIMU: TIEpECeUeHue, 1 bu6muoreka [IOK



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/7c9033a8
https://m.edsoo.ru/347c1b78
https://m.edsoo.ru/64d75244
https://m.edsoo.ru/5e8fa94a

00beIMHEHNE COOBITHIA,
MIPOTHUBOIOJIOKHBIC COOBITHS. [lnarpaMmmel
Ditnepa

https://m.edso0.ru/221c622b

Omnepanuu HaJ COOBITHSIMHU: TIEPECEUCHUE,
00beIMHEHNE COOBITHH,

bubnunorexa LIOK

d MIPOTHBOIOJIOKHBIE COOBITHA. J{narpaMmmbl https://m.edsoo.ru/cc10cle?
Ditnepa
10 dopMya cII0KEHHUS BEPOSITHOCTEH bubmmorexa [IOK
https://m.eds00.ru/3057365d
o | e v Ymome B LOK
P - ACP yd https://m.eds00.ru/9a408d25
HKCIEPUMEHTA
o | Lo epommeen Viemers B LOK
P - ACP ya https://m.edsoo.ru/ble76d3a
JKCIIEPUMEHTA
5 |Soomnsepormor Vimona B 10K
P AP ya https://m.edsoo.ru/47fb6b11
JKCIIEPUMEHTA
14 ®dopmya MOIHON BEPOATHOCTH bubmorexa LIOK
https://m.edsoo.ru/15941bec
15 ®dopmyIa MOIHON BEPOATHOCTH bubmorexa LIOK
https://m.edsoo.ru/a9ec13c8
16 ®opmysa MOIHONW BEPOATHOCTH. bubmuoreka [IOK
HezaBucumeblie coObITHS https://m.edsoo.ru/e3dd5ac9
bubmmoteka IIOK
17 KontponkHas padora https://m.edsoo.ru/29dc6ch9
18 KomOuHaTOpHOE NMPaBUIIO YMHOKEHUS Bubmmorexa [IOK
https://m.eds00.ru/2270cf70
but6mmorekxa [IOK
13 Iepecranorku 1 dakropran https://m.edsoo.ru/d58ce6d1
20 Uucno coueranuid Bubmmorexa [IOK

https://m.edso0.ru/7904dfb0



https://m.edsoo.ru/221c622b
https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/3057365d
https://m.edsoo.ru/9a408d25
https://m.edsoo.ru/b1e76d3a
https://m.edsoo.ru/47fb6b11
https://m.edsoo.ru/15941bec
https://m.edsoo.ru/a9ec13c8
https://m.edsoo.ru/e3dd5ac9
https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/7904dfb0

21 Tpeyronbuuk Ilackang. @opmyna OuHoma 1 bubmunoreka [JOK
Herotona https://m.edsoo.ru/fa47998f
bunapHbIi c1yyaliHbIN ONBIT (MCIIBITAHKE),

29 ycnex u Heynada. HesaBucumslie 1 bubnuoreka [JOK
ucnbiTanusa. Cepusi HE3aBUCUMBIX https://m.edso00.ru/2e1f2368
HCIBITAHUH 710 IEPBOTO ycrexa

23 Cepust HE3aBUCUMBIX UCIIBITAHUM 1 bubmmoreka [JOK
bepuymm https://m.edsoo.ru/e9572a68

2| Tpacruscean padora e nenomsosamen | 1 Butmiorera LIOK

p p https://m.edsoo.ru/f4al5al4
ANEKTPOHHBIX TAOJIHUIL
. bubnuoreka [{OK
1

25 Cayuaiinas senmma https://m.edsoo.ru/639be9aa

26 Pacnipenenenue BepoaTHOCTEN. 1 bubmmoreka [JOK
Jwnarpamma pacnpenesieHus https://m.edso0.ru/6dc7ff39

27 CymMa ¥ IpoU3BEACHUE CITy4alHbIX 1 Bbu6mmotreka [JOK
BEJIMYMH https://m.edsoo.ru/51b7ed5f

28 CyMMa 1 Ipou3BeICHUE CITyYalHbIX 1 bubnnorexa [JOK
BEJINYUH https://m.edsoo.ru/c2757cc3

29 [Ipumeps! pacnpesiesieHnit, B TOM 4HcCiie 1 bubmuoreka [IOK
reoMeTpHuecKoe U OMHOMHUAIBHOE https://m.eds00.ru/91e08061

30 [Ipumeps! pacnpesiesieHnit, B TOM 4HcCiie 1 bubmuoreka [IOK
reoMeTpUUYECcKOe 1 ONHOMHATILHOE https://m.edsoo.ru/5afffO5f

31 [ToBTOpEeHue, 06061IeHNE 1 1 bubmmnoreka HOK
cucTeMaTu3anus 3HaHU1 https://m.edso0o.ru/0f4d3cd7

30 IToBTOpenue, 06o01IEHNE U 1 bu6mmoteka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/e0la3dc4

bubnunorexa LIOK
1

33 Hroroas koHTpoLHas padoTa https://m.edso0.ru/a985ae79

34 IToBTOpenue, 0000IIeHNE U 1 bub6muoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/lddca5e0
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[IPOTPAMME

11 KJIACC
Koan4yecTBO 4acoB DJIeKTPOHHbIE
ara uudgpoBbie
Ne n/m | Tema ypoka A
yp Beero KOﬁHTpOJIbeIe HpﬁaKaneCKne WiyueHns | 06pazOBATETBHBIC
padoThbI padoThbI pecypes
[ToBTOpeHME, 0000MIIECHNE,
cucreMarusanus 3HaHui. CiryyaiiHble
g bub6mnoreka [IOK
1 OTIBITHI U BEPOSTHOCTU CITY4alHBIX 1 ] 1
. https://m.edso0.ru/430d330a
coObIThii. Cepun HE3aBUCHMBIX
HCITBITAHUH
[ToBTOpeHue, 06001IEeHNE,
cucreMaTtu3anus 3HaHui. CiydaiiHbie
g bu6mmoreka [JOK
2 OTIBITHI M BEPOATHOCTHU CITy4alHBIX 1 i 1
N https://m.edsoo.ru/a573a292
coObITuii. Cepun HE3aBUCHUMBIX
HUCIIBITAaHUH
[ToBTOpenue, o6o0IIEHNE,
cucreMaTu3anus 3HaHui. CiydaiiHbie
g bubnnoreka [JOK
3 OTIBITHI U BEPOSTHOCTU CITy4alHbIX 1 ] 1
N https://m.edsoo.ru/07a5e861
coObITuii. Cepun HE3aBUCHUMBIX
HUCITBITAaHUH
[ToBTOpenue, 06001IeHNE,
cucremaTusanus 3HaHui. CirydaiiHble
., bub6anorexa [IOK
4 OMBITHI M BEPOATHOCTHU CITyYalHBIX 1 ) 1
N https://m.edso0.ru/32bc29bf
coObrTuii. Cepun HE3aBUCHUMBIX
HUCIIBITAaHUI
5 IIpuMepsl IpUMEHEHNS] MATEMATUYECKOTO 1 bubnnorexa [JOK
OKHJIaHUsI (CTpaXxOBaHUE, JTOTEPEs) https://m.edsoo.ru/ea27084d
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MaremaTu4ecKoe OKUIAHUE CYMMBI bubnunoreka [HOK
6 . .
CIIy4alHbIX BEJINYMH https://m.edsoo.ru/0Oadefe9e
Matematuueckoe OxKuIaHue
7 F€OMETPUYECKOTO U 6I/III[{OMI/IaJILHOF0 buGmuorexa LIOK
. https://m.edsoo.ru/20de2fc2
pacnpeseseHui
MareMatuueckoe 0KuIaHue
8 reOMETPUUYECKOTO U 6I/III[-IOMI/IaJ'IBH01“O bubmorexa LIOK
9 https://m.edso0.ru/17b0e769
pacrpeiesieHui
9 Jlucnepcus 1 cTaHIapTHOE OTKIOHEHUE bubmorexa LIOK
https://m.edsoo.ru/bcc67f76
10 Jlucnepcus 1 cTaHIapTHOE OTKIOHEHHUE bubmnorexa LIOK
https://m.edsoo.ru/bf78aad6
11 Jlucriepcuu reOMETPUIECKOTO U bubnuorexa [JOK
OMHOMHUAIBHOTO PACIIPEICITICHIS https://m.edsoo.ru/4b5a495e
12 [IpakTuueckast paboTa ¢ UCIIOJIb30BAHUEM bubnuoreka [IOK
AJICKTPOHHBIX TAOJIHIT https://m.edsoo.ru/a53cd884
13 3akoH 0ONBIINX Yrcen. BIOOpOUHBIit bubnunoreka [JOK
METOJ UCCIIEAOBAaHUN https://m.edsoo.ru/94ddc34a
14 3akoH O6obIIuX uncesn. BeibopouHsbrit bubnunorexa [JOK
METOJI UCCIIeIOBaHUM https://m.edsoo.ru/cf23b369
15 [IpakTryeckas paboTa ¢ UCIOIB30BaHUEM bubnnorexka [JOK
AJIEKTPOHHBIX TaOJIHUI https://m.edsoo.ru/6c1d11a6
bu6mmoreka [JOK
16 Hrorosas konTponbHas padota https://m.edsoo.ru/7e379f8f
[Tpumepbl HETIPEPHIBHBIX CIIyYalHbBIX
17 BeIM4MH. OYHKIINS IJIOTHOCTH bubnuoreka [IOK
pacnpenenenus. PaBHomepHoe https://m.edso00.ru/9f5b423d
pacrpeiesIeHHe U €ro CBOMCTBA
[Tpumepbl HETIPEPHIBHBIX CIIyYaliHBIX
18 BeIM4KH. OYHKIINS IJIOTHOCTH bub6nuorexa [IOK

pacnpenenenus. PaBHomepHoe
pacrnpeiesIeHHe U €ro CBOMCTBA

https://m.edsoo.ru/blc2712e



https://m.edsoo.ru/0adefe9e
https://m.edsoo.ru/20de2fc2
https://m.edsoo.ru/17b0e769
https://m.edsoo.ru/bcc67f76
https://m.edsoo.ru/bf78aad6
https://m.edsoo.ru/4b5a495e
https://m.edsoo.ru/a53cd884
https://m.edsoo.ru/94ddc34a
https://m.edsoo.ru/cf23b369
https://m.edsoo.ru/6c1d11a6
https://m.edsoo.ru/7e379f8f
https://m.edsoo.ru/9f5b423d
https://m.edsoo.ru/b1c2712e

3ajauu, TpUBOASIINE K HOPMAJIbHOMY

bubmuorexa [JOK

19 acnpeneneHno. OyHKIKMSA TIOTHOCTH U
pastipel YHEH https://m.eds00.ru/97¢19f59
CBOWCTBAa HOPMAJILHOTO pactpeie/ieHuUs
20 [IpakTuyeckas paboTa ¢ UCIIOIB30BAaHUEM bubnuoreka [IOK
AJICKTPOHHBIX TAOJIHUIT https://m.edsoo.ru/1f1f9ad9
IToBTOpenue, 0600IIIEHNE U
21 CI/ICTCMpaTI/ISaLII/Iﬂ BIf;HI/Iﬁ OnucarensHas Bubmorexa HOK
) https://m.eds00.ru/72953f4c
CTaTHCTHKA
IToBTOpEeHue, 00001IEHHE U
22 CI/ICTel\faTI/Ba us SIfZ-llHI/Iﬁ OmnucarenpHas bubmnorexa LIOK
H ’ https://m.edsoo.ru/b699ad0c
CTaTHCTHKA
[ToBTOpEHME, 0000IIEHNE U
23 cucTteMaTu3aiys 3HaHui. OTBITHI C bubmuorexa [JOK
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU https://m.edsoo.ru/3fchacf9
COOBITUSMH
[ToBTOpEeHME, 0000IICHNE U
24 cucTteMaTu3aiys 3HaHui. OTBITHI C bubmuorexa [JOK
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU https://m.edsoo.ru/538fd7cf
COOBITHSMHU
[ToBTOpeHue, 060061IeHNE U
cucTeMaTH3anus 3HaHui. Berancienne
o5 BEPOSTHOCTEN COOBITHI ¢ MPUMEHEHHEM bubnuoreka [IOK
dhopmyn u rpadUUECKIX METOIOB https://m.eds00.ru/272910f5
(koopauHaTHAs MpsAMas, I1epeBo,
nuarpaMmma Disepa)
[ToBTOpenue, 0600IIEHNE U
cUCTeMaTu3alus 3HaHui. Beraucienue
2% BEPOSITHOCTEH COOBITHII C MPUMEHEHHEM bubnmoreka [JOK
dbopMyI u TpadUIECKUX METOIOB https://m.edsoo.ru/dc9ad6ca
(xoopauHaTHas npsAMas, AepeBo,
auarpamma Diinepa)
7 [ToBTOpenue, 0600mEeHNE U bu6mmoreka [JOK

cHCTeMaTHu3alus 3HaHul. BerunciaeHue

https://m.edso0.ru/5964f277
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BEPOSITHOCTEH COOBITHI ¢ MPUMEHEHNEM
dhopmyn u rpadUUECKHX METOIOB
(xoopanHaTHas npsAMas, 1epeBo,
nuarpaMma Disepa)

[ToBTOpEeHME, 0000IIEHNE U
cucreMaTu3alus 3Hanui. Beraucinenne

28 BEPOATHOCTEH COOBITHI ¢ MPUMEHEHUEM 1 bubnmoreka [JOK
dbopMyI u TpadUIECKUX METOIOB https://m.edsoo.ru/e71debe4
(koopauHaTHas MpsMast, IEPEBO,
nuarpaMmma Jisepa)

I1 000
29 CI/IOcBTTe(;faeTI;I/;z’ (1)/151031?:1?11:111/‘/'116 gn aliHbIE 1 bubmiorexa HOK
1l - Iy https://m.edsoo.ru/00b2efb3
BEJIMYMHBI M pACIIpeICIICHUS
IToBTOpenue, 0000ImIEHE
30 CI/IcBTTeleaTIEZauHﬂ 3I—?:HEE gnyqaﬁHble 1 Bubmioreka IJOK
) https://m.edsoo.ru/1cc2df8f
BEJIMYMHBI M pacTIpe/IeIICHUs
IToBTOpenue, 0000ImIEHE
31 CI/IcBTTeleaTIEZauHﬂ 3I—?:HEE 11\/I/IaTeMaTI/Iqec1<oe 1 bubanorexa LIOK
N https://m.edsoo.ru/aeal298c
OXKUJIAHWE CITYJAHON BETHUNHBI
I1 600
32 CH(Z:]?rTe(I)vI[)aeT};P;? (1)/1;1031?;:11:111;116 KI/IaTeMaTI/I‘-IeCKOG 1 bubmiorexa HOK
1 N https://m.edsoo.ru/640a8ebf
OKUJaHHE CITYyYailHON BETMUUHBI
bu6mmoreka [IOK
1

33 Hrorosas konTponbHas padota https://m.eds00.ru/0fd6d597

34 [ToBTOpEeHue, 06061IeHNE 1 1 bubnnorexka [HOK
cucTeMaTHu3alis 3HaHui https://m.edso0o0.ru/5006273e
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Marematuka: Anrebpa 1 Hauajga MaTeMaTHYECKOTO aHAJIN3a, TEOMETPHUS.
Anrebpa u Hadasila MaTeMaTudeckoro ananusa. 10 kimacc. ba3oBbiii ypoBEHb.
Mepznsik A.I'., Homuposckuii J[.A., [TonskoB B.M., nox penaxuueit
[Tomonbckoro B.E. Aknnonepuoe o6miectBo «M3narensctBo [IpocBemieHue
Marematuka: Anrebpa 1 Hauajga MaTeMaTHYECKOTO aHAJIN3a, TEOMETPHUSI.
Anrebpa u Hauaja MareMaTudeckoro aHanusa. 11 kiacc. ba3oBelil ypoBeHb.
Mep3znsak A.I'., Homuposckuii [I.A., ITonsakos B.M., noa penakiueit

[Tononbckoro B.E. AkunonepHoe obuiectBo «3narenbcTBo [IpocBenienue»

METOAUYECKHUE MATEPHUAJIbBI IJ1A YUUTEJIA

Mepsnsik A.I'., [TonsikoB B. M. Anrebpa u Hauana MaTeMaTHYECKOTO aHAIN3a.
10 xnacc. bazoBsiil ypoBeHb. MeToinueckoe nocooue
Mepsnsik A.I'., [lonsikoB B. M. Anrebpa u Hadana MaTeMaTHYECKOTO aHAIN3a.

11 knacc. ba3oBblii ypoBeHb. MeToanueckoe nocooue

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU
HUHTEPHET

Pecypcol LIOK



