MHUHHUCTEPCTBO IIPOCBEIIEHUS POCCHUCKOI PEJAEPALIUA
Munucreperso o6pazosanns Upkyrekoii 061acTh

Yupasienune obpazoBanus Aqmunucrpanun Lleaexosckoro paiiona

MKOY Illenexoeckoro paiiona "Boabmenyrekas cpeansisa wkoaa Ne8'"

VTBEPX/IEHO

OUPEKTOP UIKOIbI
6{ AA
Iu6anosa O.A.

mpukas 437 ot «30» aBrycra
2023 r.

PABOYAS IPOTPAMMA
(ID 1474739)

y4edHOro npeamera «Aaredpa 1 HAYAIA MATEMATHYECKOIO AHAIN3A.
¥Yraybiennblii ypoBeHb»

s o0yqaromuxes 10 — 11 knaccos

¢. boabmoii Jlyr 2023

HOACHUTEJIBHASA 3AIIMCKA



VYyebubili kKypc «AnreOpa M Hayajga MaTeMaTHUYECKOrO aHAINM3a» SIBISETCS
OJIHUM M3 Haubosee 3HAYMMBIX B IpOrpamMMe CpeIHEero ooiiero odOpa3oBaHus,
MIOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECHEeYMBAET WHCTPYMEHTAIbHYIO 0a3y ass
U3yYCHHUS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, & C JPYroi CTOPOHBI, (hOpMHUPYET
JIOTUYECKOE U aOCTPAaKTHOE MBINUICHHE OOyYarOIIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUSI MH(MOPMATUKHU, OOIIECTBO3HAHMS, HUCTOPHUH, CJIOBECHOCTH U APYTHX
JUCUUIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroIiuecs OBJIaJIeBaloT
YHHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOH HayKH, KoTopas (opMyIupyeT cBoU
JOCTUKEHHS B MaTeMaTu4yeckoil hopme.

VYyebublii Kypc anreOpsl M Hayajl MaTeMaTHUYECKOro aHallh3a 3aKJaJIbIBaeT
OCHOBY /I YCHEIIHOTO OBJIAJICHUS 3aKOHAaMU (U3UKH, XUMHUH, OHOJIOTHUH,
MOHUMAHUSI OCHOBHBIX TCHJICHIIUN Pa3BUTUSI PdKOHOMUKHU U OOIIIECTBEHHOMN JKU3HU,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX NHU(PPOBBIX W KOMIIBIOTEPHBIX
TEXHOJIOTHUSX, YBEPEHHO HCIIOJIb30BaTh WX JUIsl JAIbHEHIIEro OOpa3oBaHUS W B
MOBCEAHEBHOM XH3HU. B TO ke Bpemsi oBiajieHHe aOCTPaKTHBIMU U JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSMHU aireOpbl M MaTeMaTHYeCKOro aHajv3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTHHHOCTbH, JOKAa3bIBaTh
YTBEPKJIEHHUS C MOMOLIBIO MHIAYKUMU U PacCyXJaTh NEAYKTHUBHO, HCIIOJIb30BaTh
00001IeHNe W KOHKpETH3allMio, abCTparupoBaHWE M aHAJIOTHIO, (OPMHUpPYET
KpEaTHUBHOE U KPUTUUECKOE MBIILICHHE.

B xoxe u3yuenust yueOHOro Kypca «Ainredpa v Havajla MaTeMaTH4YEeCKOro
aHaJIM3a» OOy4YarolIMecs IMOJY4YaroT HOBBIA OMBIT PEIICHHs NMPUKIAAHBIX 3a/]ad,
CaMOCTOSITENIbHOTO MOCTPOEHUSI MAaTEMATHUYECKUX MOJEJEH peallbHbIX CUTYalUM,
UHTEPIIPETAlUA  TOJYYEHHBIX  PEUICHUW, 3HAKOMATCS C  IpUMEpaMu
MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B MPHUPOJE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIUMUCS MATEMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VY4eOHblii Kypc 001anaeT 3HAYUTEIbHBIM BOCIUTATENBHBIM MOTEHIHAIIOM,
KOTOpPBIN peanu3yeTcs Kak depe3 Y4YeOHbIH MaTepuall, CHOCOOCTBYIOIIUN
GbopMHpPOBAHHIO HAYYHOI'O MHUPOBO33PEHUS, TaK M 4epe3 crneuuduky ydeOHOH
NEeSATeNbHOCTH, TpeOylomed MNpOoJOKUTENbHOW KOHLUEHTPAUd BHUMAHUS,
CaMOCTOATENIbHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 32 IOJyYECHHBIN
pe3ynbTar.

B ocHoBe wmetonmuku oOydeHus anreOpe W HaydajlaM MaTEeMaTHYECKOTO
aHaJIM3a JISKUT ACSTEIbHOCTHBIN MPUHIIUIT 00YYEHUS.

B crpykType yueOHOro kypca «Ainredbpa M Hauyajga MaTeMaTH4YE€CKOro
aHaJIM3a» BBIIEJIEHBI CIEAYIOLINE COAEPKATEIbHO-METOANYECKUE TUHUMU: «Yucna
U BBIUKCICHUS», « DYHKIIMU U Tpadukn», «YpaBHEHHUS U HepaBeHCTBa», «Hauana
MaTeMaTH4ecKoro aHaiauza», «MHoXkecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIBHO-METO/IMYECKUE JIMHUMA H3YyYalOTCd Ha NPOTHKEHUU ABYX JIET



oOy4eHHsT Ha YpPOBHE CpEIHETO 00mero oOpa3oBaHMS, €CTECTBEHHO JIOTOJHSS
Jpyr Ipyra U MOCTENEHHO HACHIIIAsICh HOBBIMM T€MaMu U paszjaenamu. J[aHHbIN
y4eOHBI KypC SBISIETCSA MHTETPAaTUBHBIM, IIOCKOJIBKY OOBbeAUHSET B cebe
COJIep)KaHWe HECKOJIbKMX MaTeMaTHYeCKHX IUCIMIUINH, TAaKUX Kak anredpa,
TPUTOHOMETpPHS, MAaTEMaTHUYECKU aHAIM3, TEOpUs MHOXKECTB, MaTeMaTH4yecKas
agoruka u apyrue. [lo Mepe Toro kak oOydaromuecsi OBIaAeBalOT BcE Oosee
[MIMPOKUM MATEMaTUYECKUM alllapaToM, Y HUX MOCJIEeI0BaTEIbHO GOpMUpPYETCS U
COBEPILIEHCTBYETCS yMEHUE CTPOUTh MATEMaTHYECKYI0 MOJENb pealbHOU
CUTYallu, MPUMEHATh 3HAHUs, TIOJyUYEHHBIC MIPH M3yUYEeHUU YUeOHOTo Kypca, s
peIIeHUsI CaMOCTOATEIbHO C(HOPMYIUPOBAHHON MAaTEeMaTUYECKOM 3aJau, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

ConeprxkarenbHo-MeToMUecKas: JUHUS «Yucina W BBIYMCICHUS) 3aBEpIIacT
dbopMHpOBaHUE HABBIKOB MCIOJIB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
Ha4yaTO Ha YPOBHE OCHOBHOTrO 00111er0 00pa3zoBanusi. Ha ypoBHe cpeaHero ooiiero
oOpa3zoBaHusi 0co0O€ BHHUMAaHHME yJenseTcs  (POPMHUPOBAHUIO  HABBIKOB
palOHAIbHBIX BBIYUCICHUM, BKJIIOYAIOMIMX B C€0sl MCIOJb30BaHUE PaA3IUYHBIX
dbopM 3amucu YuCiIa, YMEHUE JeiaTh NPUKUIKY, BBITIOJIHATH MNPUOIMKEHHbBIE
BBIUMCJICHHSI, OLIEHUBATh YWCIIOBHIC BBIpAXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIE OOYYaroOmIMMCSI MHOXKECTBA HATypalbHBIX, IICIbIX,
pallMOHANBHBIX M JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakJoM M3 3TUX MHOXECTB pacCMaTpUBAIOTCSA
CBOMCTBEHHbIE €My crenuduueckre 3aJadyd W OIepaluu: JCJCHHE Hallelo,
OTIEpUPOBAaHUE OCTAaTKaMU Ha MHOXKECTBE IIENBIX YHCEN, OCOObIe CBOWCTBA
palMOHANBHBIX M HPPAMOHATBHBIX YHCEN, apu(METHIECKUE OIMEpaIiy, a TaKxKe
U3BJICUCHUE KOPHS HATYypaJbHOM CTENEHH Ha MHOKECTBE KOMILJICKCHBIX YHCEIL.
bnarogapsi mociienoBaTenbHOMY pPacCIIMPEHHIO Kpyra HCIOJb3YEeMbIX YHCENl U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX NMPUMEHEHHUS ISl PEIICHUs] Pa3IuvHbIX 3a7a4
dbopMupyeTcsi mpeACTaBICHNE O €IUHCTBE MATeMAaTUKH KaKk HayKd W e€ pojH B
MOCTPOCHUU MOJIEJIeH peanbHOr0 MHUpPa, HIMPOKO HCIOIB3YIOTCS O00O0OIIeHHE U
KOHKpETH3allHsl.

Jlunust «YpaBHEHUS U HEPABEHCTBA» pPEAM3YETCS Ha MPOTSHKEHUH BCETO
o0yueHUs] Ha YpOBHE CpPEAHEro OoOIIero o0pa3oBaHMs, TMOCKOIbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO peIIeHHWE COOTBETCTBYIOIIMX 3anad. B
pe3ynpTaTe OOydarouiecs: OBJAACBAIOT PA3NUYHBIMA METOJAMU  PEIICHUS
pallMOHAIBHBIX, HPPAIMOHAIBHBIX, TIOKA3aTENbHBIX, JIOTAPUPMUUYECKUX H
TPUTOHOMETPUUECKUX YpPAaBHEHHI, HEPaBEHCTB M CHUCTEM, a TakXke 3ajady,
colepkaiux mapameTpbl. llomydyeHHBIE YMEHHS IIUPOKO HCIOJIB3YIOTCS TpU
UCCIIeIOBaHUH (DYHKIUH C TIOMOIIBIO MPOU3BOJHOM, MPHU PEIICHUH MPHUKIAIHBIX
3a/1a4y ¥ 3a7]a4 Ha HAXOXKJEHUE HAUOOJNBIINX U HAUMEHBIINUX 3HAYCHUN (yHKIIUU.



JlanHasi comeprkatenabHasi TUHUS BKIIOYAeT B ceOs Takke (OPMUPOBAHUE YMEHUI
BBITIOJIHATh ~ pacy€Tel 1O  (opMynaMm, MNpeoOpa3oBaHUs  PaMOHAIBHBIX,
UPPALMOHATBHBIX W TPUTOHOMETPUUYECKHX BBIPDAKEHHM, a TaKKe BBIPAXKEHUH,
COJIepKalINX CTENeHu | JjorapudMmbl. braromaps m3yueHuio anreOpandecKkoro
MaTepuaiga TPOUCXOAWT  JalbHEiIlee  pa3BUTHE  AlTOPUTMHUYECKOTO U
aOCTPaKTHOTO MBIIUICHUSA O0ydarommxcs, GOPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccyxaeHuil, pabOTBl C  CHUMBOJBHBIMH  (opMaMu,  MIpPEICTaBICHUS
3aKOHOMEpPHOCTEH M 3aBHUCHUMOCTEH B BHJE DPABEHCTB M HEpaBEHCTB. AureOpa
npeqiaraeT d(QQPEKTUBHBIE WHCTPYMEHTBHI MJIs PEIIECHUS TNPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]a4, HArJSAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
SI3bIKa HAYKH.

CopepxatenpbHo-MeTOAMYecKass JUHUA «DyHKIMH W TpaQuKu» TECHO
neperieTaeTcs ¢ APYTUMH JIMHUSAMH Yy4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICTIE 33a€T MOCIEA0BaTEIBHOCTh U3YUCHHs MaTepuaia. M3yuenue cTeneHHOH,
MIO0Ka3aTENbHOM, TIOTapU(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIHIA, UX CBONCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIIUHN JJIsl pelIeHUs 3a7a4 U3 APYTuX yueOHBIX
IPEIMETOB U PEANbHON MU3HU TECHO CBS3aHO KaK ¢ MATEMAaTHYECKUM aHAJIU30M,
TaK W C pEIICHHEeM ypaBHEHWH M HepaBeHCTB. [Ipum 3TOoM OonblIoe BHUMAaHUE
yaensieTcs: GOpMHUpPOBAHUIO YMEHHUS BBIpaKaTh (OpMyJaMU 3aBUCUMOCTH MEXKITY
pa3MYHBIMA BEJIMYMHAMH, HCCIENOBATh MONy4YCHHbIE (DYHKIHMH, CTPOUTH UX
rpaduku. Matepuan 3Toi coliepKaTeIbHON JIMHUK HalleJICH Ha Pa3BUTHE YMEHUN
Y HaBBIKOB, IIO3BOJSIIOIIMX BbIpAXKaTh 3aBUCHMOCTH MEX]y BEJIMYMHAMU B
paznuyHOil (opme: aHaTUTUYECKOH, rpaduueckoil U cimoBecHoil. Ero uzyudenue
CHOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO MBIIIICHUS, CIOCOOHOCTH K
0000IIIEHUIO M KOHKPETU3AINH, UCTIOIH30BAHUIO AaHAIOTHA.

CopepxatenpHasi nuHusa «Hauana MareMaTnyeckoro aHaim3ay IO3BOJISIET
CYILIECTBEHHO PACIIMPUTH KPYT KaK MaTeMaTHYeCKUX, TaK M MPUKIAAHBIX 3a/ad,
JOCTYMHBIX OOYyYaroIUMCs, TaK KaK y HUX MOSBISIETCS BO3MOXXHOCTH CTPOWTH
rpadUKy  CIOXHBIX (DYHKIMHA, OMpPENeNiaTb WX HauOONbIIME W HAUMEHBIINE
3HAYCHUS, BBIYUCIIATH IUIOMAAN (GUTYP M OOBEMBI TEN, HAXOAUTh CKOPOCTH U
YCKOpeHHsl TpolieccoB. JlaHHas coaepikarenbHas JIMHHUS OTKPBHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOSHHUSI MaTeMaTHYEeCKHX MOJENeH pealbHBIX CHUTYaIlUH,
MO3BOJIIET HAXOAWTh HaWydlllee peHIeHHEe B TNPUKIAAHBIX, B TOM YHCIIE
COLIMATIbHO-9)KOHOMUYECKHUX, 3aa4ax. 3HAKOMCTBO C OCHOBAaMH MaTE€MaTHYE€CKOIO
aHayM3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-IOTHYECKOTO U
KPEaTUBHOT'O MBbIIUICHHS, (POPMUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMAaTWKH B HayKe, TEXHHWKE U UcKyccTBe. OOydaromuecs: y3HAIOT O
BBIIAIONIUXCS pe3yJbTaTaX, IMOJYYCHHBIX B XOJ€ Pa3BUTHS MaTEMaTHKU Kak
HAyKH, ¥ 00 UX aBTOpax.



CopepxarenbHO-MeTOANYECKas TUHUS «MHOXKECTBAa M JIOTMKa» BKIIIOYAET B
ceOsl 3JEMEHThl TEOPUM MHOXXECTB M MaTeMaTuyeckoil Jjoruku. TeopeTuxo-
MHOECTBEHHBIE IIPEACTABICHUS POHU3BIBAIOT BECh KypC IIKOJIBHOW MaTEMAaTHKU
U TpeajiaratoT HamOoJiee YHUBEpCAIbHBIM SI3bIK, OOBEIMHAIONIMI BCE pa3ieibl
MaTeMaTUKU M €€ MPWIOKEHUH, OHM CBS3bIBAIOT pa3HblE MaTEeMaTUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxkHO nath
BO3MOXKHOCTh 0Oy4YaromeMmycsi IMOHUMaTh TEOPETUKO-MHOKECTBEHHBIH —SI3bIK
COBPEMEHHOW MAaTeMaTUKH W UCIIOJIb30BATh €r0 ISl BBIPAXKEHUS CBOMX MBICIICH.
Jpyrum BaXHbIM TPU3HAKOM MaTEeMaTUKM KaK HAyKd CJeayeT NpHu3HaTh
CBOMCTBEHHYIO €l CTpOroctb OOOCHOBAHMM U CIIEIOBAHHE OMNpPEACIEHHBIM
opaBuiaM  IOCTPOECHMSI  JIOKa3aTeJIbCTB.  3HAKOMCTBO  C  3JEMEHTaMU
MaTeMaTHYeCKON JIOTMKM CIOCOOCTBYET Ppa3BUTHUIO JIOTUYECKOTO MBILIUICHUS
00yyJaroumxcsi, o3BOJISIET UM CTPOUTH CBOU PACCYKICHHS HA OCHOBE JIOTUYECKHUX
npaBui, POPMUPYET HABBIKK KPUTHUECKOTO MBILIICHUS.

B yuebHoMm Kypce «AnreOpa W HayaJla MaT€MaTHUYECKOrO0 aHaJU3a»
IPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYE€CKOIO MOJEIMPOBAHMS, KOTOPBIE IPU3BAHBI
croco0cTBOBaTh (OPMHUPOBAHUIO HABBIKOB IMOCTPOEHUS MOJENEH peajbHBIX
CUTyallMii, MCCIEJOBaHUS AITHUX MOJENIEeH C MOMOIIbI0 amnmnapara aiareOpsl U
MaTEMaTUYECKOr0 aHajiu3a, WHTEpPHpEeTalMd MOJYyYEeHHbIX pe3yJbTaToB. Takue
3aJlaHUA BIUIETEHBI B KXK/IbII U3 pa3[eioB MPOrpaMMBbl, IIOCKOJIBKY BECh MaTEpHall
y4eOHOro Kypca IIMPOKO HCHOJB3YEeTCs IJs pelIeHUs NPUKIaAHbIX 3amad. [lpu
pEIICHUH  pealbHbIX  NPAKTUYECKUX  3a7ad  oOydarouiuecss  pa3BUBAIOT
HAO0JIIOIATENIbHOCTh, YMEHHME HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCTIONB30BaTh  QHAJIOTHIO, 0000maTe W  KOHKPETU3HPOBATh  MpoOemy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pEIICHUS MPUKIAIHBIX 3ajad
OpraHM3yeTcs B IPOLEcce U3yUeHUs BCEX TeM YUeOHOro Kypca «Airedpa u Hayana
MaTeMaTUYECKOr0 aHAIN3ay.

Ha wu3yuenue yueOHOro Kkypca «AnreOpa M Hayajla MaTeMaTH4YE€CKOro
aHanuza» otBoauTcs 272 vaca: B 10 xnacce — 136 yacoB (4 yaca B Heeno), B 11
kyacce — 136 yacoB (4 yaca B HEZENIO).



COJEP XAHME OBYUYEHUA
10 KVIACC

Yucaa 1 BBIYMCICHUSA

Paumonansubie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE APOOH, MPOIEHTHI,
OeckOoHeuHble Mepuoanyeckue Apodu. Ilpumenenue apoOeld M MPOUEHTOB IS
penieHus MPUKIaAHbIX 3a1a49 U3 PA3JIUYHBIX OTPACciIed 3HAHUN U PEAIbHOM KU3HH.

JlelictBurenpHble  4ucia. PanuoHanbHblE W MPPAUMOHAIBHBIE YMCIA.
ApudmMernueckre  omepalMu € JICUCTBUTENbHBIMU  yuciaamMu.  Momayib
JNEeUCTBUTEIBHOTO YKciia U ero cBoicTBa. [Ipubnmk€HHbIC BBIUMCICHUS, TTPAaBUIIA
OKpYIJIEHUSI, IPUKUIKA U OLICHKA PE3yJIbTaTa BIYMCICHUH.

Crenenb ¢ uenblM mnokaszareneMmM. buHom Hbrotona. Hcenosb3oBanue
NOAXO0ASIIeH POPMBI 3aMUCH JTCUCTBUTEIBHBIX YHCEI JIJIST PEIICHUS TPAKTUYECKUX
3a71a4 U IIPEJCTABJICHUS JAHHBIX.

ApudmMernueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOMCTBA.

CreneHp € paunuMoOHAJIbHBIM IIOKa3aTeneM M €€ CBOMCTBA, CTENEHb C
JIEUCTBUTENBHBIM II0KA3aTEIIEM.

Jlorapudm uymcna. CpoiictBa mnorapudma. [lecaTuuHbie W HaTypaibHBIC
Jorapu@mel.

CuHyC, KOCHMHYC, TAHI€HC, KOTAHI€HC YHUCJIOBOrO0 apryMeHTa. APKCHUHYC,
APKKOCHUHYC U apKTAHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHbIE IMpeoOpa3oBaHUsi. YpaBHEHUE, KOPEHb
ypaBHEeHUs. PaBHOCWIIbHBIE YpaBHEHUSI UM YpaBHEHMS-CIEACTBUA. HepaBeHCTBO,
pEllIeHNE HEPABEHCTRBA.

OCHOBHbBIE METO/IbI PEIICHUS LENbIX U APOOHO-PALIMOHAIBHBIX YPABHEHUN U
HEpAaBEHCTB. MHOrO4YJIECHBl OT OJHOW IEpeMEHHOW. JleneHne MHOroujaeHa Ha
MHOIOWIEH C ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIBIMU
koa¢ppurmentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUN, COACPKAIINX CTETICHU U KOPHHU.

HNppaunonanbHbie YPaBHEHUS. OcHOBHbIE METO/IbI pelLeHus
VPPALUOHAIBHBIX YPABHEHUMN.

[lokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbl PELICHHS IMOKa3aTEIbHBIX

YPaBHEHUM.

[TpeobpazoBanue BeIpaKEHHIA, COIEPKALTNX JOTapru(MBI.

Jlorapudmuueckue ypaBHEHHUS. OcHOBHbIE METO/IbI pelieHus
jorapu(MUYECKUX YPABHEHUH.

OcCHOBHBIE TPUTOHOMETPUUYECKHE (bopMyIBL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXECHUH. Pellienue TPUroHoMEeTpUYECKUX YPAaBHEHU .



Pemienne cucrem JMHENHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHMI. OnpenenuTenb MATpUllbl 2X2, €ro TreoMETPUYECKUH CMbICI H
CBOKCTBA, BBIUMCIICHHE €r0 3HAYEHUS, TPUMEHEHUE ONPENCIUTENS I PEIICHUS
CHUCTEMbl JIMHEWHBIX YypaBHEHUW. PemeHue npukiagHbX 3a4ad C I[OMOIUBIO
CHCTEMBl JIMHEMHBIX ypaBHeHUW. lccienoBaHue IIOCTPOCHHOM MOJEIU C
NOMOILBIO MATPULL U ONPEIETUTEIICH.

[TocTpoeHne MaTeMaTUYECKUX MOJEIEN PEalbHOM CUTyaldH C MOMOIIBIO
YpaBHEHHII U HepaBEHCTB. lIpumeHeHHe ypaBHEHMII U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a7ady M 3aJad M3 pas3IMyHbIX O0JacTel HayKu M pealbHOU
KU3ZHHU.

DyHKUMH U TPaPUKH

@Oyukius, crnocodbl 3amanus (QyHkiuu. B3anMHO o00patHble (QYHKIUU.
Komnosunust ¢ynkuuii. 'padux dyHkmu. DieMeHTapHbIE MNpeoOpa3oBaHUs
rpa@uKoB QyHKIMIMA.

OOsiacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkuuu. Hymu QyHkoum.
[TpomesxyTku 3HakomocTossHCTBA. UETHBIC 1 HeuéTHbIe GyHKIMH. [leproauyeckue
bynkuuu. IIpoMexyTKn MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHHUMYMBbI
dbyukiuu. Hanbonbiiee 1 HauMeHbllee 3HaueHUs (YHKITUU HA TIPOMEKYTKE.

Jluneiinas, kBaJpaTu4Has W JIPOOHO-TUHEWHAs (YHKIUU. DJIEeMEHTapHOE
UCCIIEIOBAaHHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast GyHKIHS ¢ HATypaJbHBIM U IIEJIBIM ToKa3areneM. E€ cBoiicTBa u
rpa¢duk. CpoiicTBa M TpaduK KOpPHS N-OM CTENeHH Kak (PyHKuuM oOpaTHOMU
CTENEHU C HaTypaJbHbIM [TOKA3aTEIIEM.

[TokazarenbHast m jorapudmMudeckas (yHKIUHA, UX CBOWCTBA W Tpadukwy.
Hcnonb3oBanue rpadukoB GyHKIMMA 1S peIIeHUs YPaBHEHUH.

Tpuronomerpuueckass OKPY>KHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

OyHKIIMOHAJIbHBIE 3aBUCUMOCTHM B peaJbHBIX MpoOIEeccax M SBICHUSX.
['padmku pearbHBIX 3aBUCUMOCTEH.

Havana MaTeMaTH4eCcKOro aHajamn3a

[TocnenoBaTenbHOCTH, CHOCOOBI 3aJaHus IOCienoBaTeabHOCTe. Merton
MaTeMaTUYECKON WHTYKIIUH. MoHOTOHHBIE u OTrpaHUYCHHbIC
nocJie10BaTeNbHOCTU. VICTOpUS BO3HUKHOBEHHS MAaT€MAaTHYECKOrO aHaju3a Kak
aHanu3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuueckas mnporpeccuu. beckoneuHo yObIBaromiast
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIICH reoMeTpUYeCKOn
IIPOIrpeCCUH. JIMHEHNHBIN U SKCIOHEHIIMAIBHBINA pocT. Uuncio e. PopMmyiia Cia0kKHbIX
npoueHTOoB. Mcnonb3oBaHWE MPOTPeccUMy JUisl PEIICHHs peajbHbIX 3aJad
MPUKIIAIHOTO XapaKTepa.



HenpepsiBHble (yHKIMM M UX cBoWcTBa. TOYKM pa3pbiBa. ACHUMIITOTHI
rpadgukoB ¢yHkuui. CBoicTBa (GyHKIMIA HENMPEPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl PELICHHS HEPaBEHCTB. lIprUMEHEHHE CBOWCTB HEMPEPBIBHBIX
GyHKUMNA 1S peleHus 3a1ay.

[TepBas u BrOpast npousBoaHble PyHKIMU. OnpeaeneHrue, reOMeTPUIECKU 1
¢busnyecKuil CMBICT IPOU3BOIHOMN. YpaBHEHHE KacaTenbHOU K rpa@uKy (QyHKIHH.

[IpousBomnbie  anemeHTapHbIX  QyHKIMA.  [IpousBomHass  CyMMbl,
MPOU3BECHUS, YACTHOTO U KOMITO3UIIMK (PYHKITUH.

MHokecTBa H JIOTHKA

MHOk€eCTBO, oOnepanuu HaJ MHOXECTBAaMH M HX CBOMCTBA. [[narpammbl
Oiinepa—Benna. IIpuMmeHeHHe TEOPETHUKO-MHOXKECTBEHHOTO —ammapara s
OIIMCaHUs PEANbHBIX INPOLECCOB M SBJICHUM, NPU PELICHUH 3a4ad U3 JIPYTHX
y4eOHBIX MMPEAMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CIEICTBHE,
JIOKa3aTEIbCTBO, PABHOCHUIIBHBIC YPABHEHUS.

11 KVIACC

Yuciaa 1 BBIYMCICHUSA

Harypanehbie u nensie yucna. I[IpumMeHeHre NpU3HAKOB AEIUMOCTH LEIBIX
yycelsl, HauOonbIui oOmui aenutens (mamee — HOJl) u HamMensblee oOiiee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:ito, anropurma EBkinaa 1uist pemeHus
3a/1a4 B LIEJIBIX YHUCIIAX.

Kommnekcuble uucna. AnreOpanueckass U TPUTOHOMETpUYECKas (POPMBbI
3aMUCU KOMIUIEKCHOTO 4Hcia. ApupMeTHUUecKHue OIepalur C KOMIUIEKCHBIMU
yuciaamu. M3o0pakeHHe KOMIUIEKCHBIX 4YHCEI Ha KOOPJUHATHOM IUIOCKOCTH.
®opmyna MyaBpa. Kopau n-oii cTeneHu u3 KOMIUIEKCHOTO unciaa. [Ipumenenue
KOMITJIEKCHBIX YMCEN IJIs1 PEIICHHs] (PU3NUECKUX U TEOMETPUIECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

Cucrema ¥ COBOKYMHOCTh YpaBHEHUM M HEPABEHCTB. PaBHOCHIIbHBIC
CHUCTEMBbI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHUYECKMX  YPAaBHEHHH C  TOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PenieHrne TpuroHoMeTpui4ecKuxX HEpaBeHCTB.

OCHOBHBIE METOJABl PEIIEHUS TOKA3aTEeNbHBIX U  JIOrapu(pMUUEecKux
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPAIIUOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOABl PEIICHUS CHUCTEM M COBOKYIHOCTEH pallOHAJIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEeHUs, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMHu.



[IpumMeHeHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PEUICHUIO
MaTeMaTHMYeCKUX 3aJad M 3aJad U3 pazIu4HbIX o0JacTedl HayKu M peajbHOU
YKU3HU, UHTEPIPETALIMS IOJYYEHHBIX PE3YJIbTATOB.

DOyHKIUHN U TPAaPUKHU

I'padux kommnoszunuu ¢QyHkuii. ['eomerpuyeckue o0Opa3bl ypaBHEHHN U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckre QPyHKIIUU, UX CBOWCTBA U TPAPUKH.

['paduueckne meTonbl pelieHHs YpaBHEHMM M HepaBeHCTB. ['paduueckue
METO/bI PEILICHHUS 3a]1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNA 71 HKCCIENOBAHUS TPOIECCOB U
3aBHCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT NPHU PEHICHUM 3aJad W3 JPYrHX Y4eOHbIX
IIPEIMETOB U PEAIbHOMN KU3HU.

Havana MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHne nMpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTbH U
skcTpeMyMmbl.  HaxoxkaeHue  HauOONbIIEro W HAUMEHBIIEro  3HAYEHUU
HENPEepbIBHON (YHKIIMHU HAa OTPE3KeE.

[IpuMeHeHne NPOU3BOJHOM U1 HAXOXKACHUS HAWIY4lllero pElIEHUs B
NPUKIAIHBIX 3a/adax, ISl ONPEACIICHUS CKOPOCTH M YCKOPEHHMS Ipouecca,
3a1aHHOTO (hOPMYJION UK TPAPUKOM.

[TepBooOpa3Has, OCHOBHOE CBOWCTBO TiepBOOOpa3HbIX. IlepBooOpa3Hbie
arieMeHTapHbIX QyHKuui. [IpaBuna HaxoxaeHUs NepBOOOpa3HBIX.

HNnTerpani. ['eomeTpuueckui CMBICJI VHTErpaja. Brruuciienue
onpeaenéHHoro uuTerpaia no gopmyne Hetotona-Jlebuuiia.

[Ipumenenne uHTErpajia AN HAXOXKIACHUS IUIOMAACH MIOCKUX (GUryp u
00BEMOB T€OMETPUUYECKUX TEJL.

[Tpumepsl pemenuit auddepeHmaibHbIX ypaBHEHUN. MaTtemaTtudeckoe
MOJICIMPOBAaHUE pEAJbHBIX IMPOILIECCOB C TOMOIIBI0  AuddepeHnaIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJIT'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBII VPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpa:xaaHCKOr0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh IPAKIAHCKON MOZHUIIMK 00YYaIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOro  0O0IlecTBa,  NPEJICTaBIE€HUE O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBICHUIA,
npoleayp TPakKIaHCKOrOo o0IiecTBa (BBIOOPHI, ONPOCHI M JIPYyroe), yMeHHue
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKIUSIMHY ¥ HA3HAYCHUEM;

2) NaTPHOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTh POCCUUCKON Tpa)kAaHCKOW HMIEHTUYHOCTH, YBAXKEHUS K
MPOILJIOMY M HACTOSIIEMY POCCUICKOW MaTE€MAaTHUKH, IIEHHOCTHOE OTHOIICHUE K
JOCTHKEHUSAM POCCHUUCKUX MATEMATUKOB U POCCUUCKOW MAaTE€MaTHUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTIXKCHHH B APYrMX HayKax, TEXHOJOTHAX, cdepax
DKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUICKOr0 Hapoja, COPMHPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUSA, 3TUYECKOTO IMOBEJICHHS, CBA3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNM HAyKHM U JEATEIIbHOCTbIO YYEHOr0, OCO3HAHUE
JIMYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMYHUBOTO OyAYyLIErO;

4) 3cTETH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs ACTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, pacCy)ACHUI, BOCIPUUMYUBOCTD
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCHUTAHUSA:

c(hOPMHUPOBAHHOCTh, yMEHUS TPUMEHSATh MAaTeMAaTHYECKHE 3HAHUS B
UHTEpecax 3/10pOBOTo U 0e301acHoro oopasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0pOBBIO (3JI0pPOBOE THTAHHWE, COATAHCHPOBAHHBIA PEXUM 3aHATHH W
OTIIbIXa, peryisipHas (pu3uyeckas aKTUBHOCTH), (U3HMUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEILHOCTHIO;

6) Tpy10BOIr0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYyHdy, OCO3HAHUE IIEHHOCTH TPYAOTIOOWs, HHTEpEC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOW  ACSATENBHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPUWIOKEHUSMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIC IUJIaHBI,



FOTOBHOCTh M CHOCOOHOCTH K  MareMaTH4YeCKOMY  OOpa3OBaHUIO U
CaMOOOpa30BaHMIO Ha TMPOTSKEHUH BCEH KU3HH, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MAaTEMATUYECKON HANPABIECHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIMTAHMS :

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOW  KYJIbTYphbl, TOHUMAHHE BIIUSHUS
COIMAJIbHO-DKOHOMUYECKUX IMPOIECCOB HA COCTOSIHUE MPUPOJHON U COLMATBbHON
cpeapl, OCO3HAHUE TII00ATBPHOTO XapaKTepa dKOJIOTHYECKUX MPoOIeM, OpUeHTAIUS
HAa TPUMCHCHHE MaTEMAaTHMYECKUX 3HAHUW IS pelieHdus 3agad B 00JacTu
OKpYy’XKarollel cpenpl, IUIAaHUPOBAHUE TIOCTYNKOB U OIICHKH WX BO3MOKHBIX
MOCJICICTBUU JIJISL OKPYKAIOILIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAyKU U OOIICCTBEHHOM  MPAKTUKH, TOHUMAHHE
MaTeMaTUYECKOW HayKh Kak c(]epbl u4enoBeYeCKOW AesTeTbHOCTH, JTamnoB €&
pa3BUTUA M 3HAYUMOCTH JUIsl PA3BUTUSL LMBUIU3AIMHU, OBJAJEHUE SI3BIKOM
MaTe€MaTUKXM W MaTEeMaTUYeCKOW KyJbTYpOM Kak CpEICTBOM IIO3HAHHUS MHpa,
FOTOBHOCTh OCYLIECTBJISITh TMPOCKTHYID M MCCIEI0BATEIBCKYIO JEATEIbHOCTD
WHJMBUAYaJIbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicTBUS

ba3zoBble 1ornyeckue AefcTBu:

BBISIBJISITh M XapaKTepHU30BaTh CYIIECTBEHHBIE MPHU3HAKK MAaTEMaTUYECKHUX
00OBEKTOB, TIOHATUH, OTHOIICHUH MEXAY TOHATHAMH, (OPMYIHPOBATH
oTIpe/IeICHUS TIOHATHIA, YCTAaHABIMBAThH CYIIECTBCHHBIN MPHU3HAK KiacCU(DHUKAINH,
OCHOBaHMUS JJIs1 0000IICHHS ¥ CPAaBHEHHS, KPUTEPUU ITPOBOIUMOTO aHAJIN3A;

BOCIIPUHUMATh,  (opMyIupoBaTb U  NIPEeOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, AMHUYHbIE, YACTHBIE U O0II1E, YCIOBHbIE;

BBISIBIISITh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TTPOTHUBOPEUHS
B (pakTax, JAaHHBIX, HAOIIOJCHUIX W YTBEPKIACHUSAX, MPEIIaratbh KPUTEPHH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U NPOTUBOPEUYU;

JienaTh BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHU 110 aHAJIOT U H;

IIPOBOJIUTH CAMOCTOSITEIHHO JIOKA3aTEIhCTBA MATEMATHUCCKUX YTBEPIKICHUH
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh aPTYMEHTAIINIO, TIPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJBKO
BApUAHTOB  pCIIEHUs, BHIOMpAaTh HauOoJiee TMOAXOMAIMHMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIICJICHHBIX KPUTCPHUEB).



ba3zoBble ucciaegoBaTe/ibCKue 1eiCTBUA:

UCIIOJb30BaTh BOMPOCHI KAaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHUS,
dbopMyaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYHE,  MpodiieMy,
yCTaHaBJIMBAaTh HCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3y, APTyMEHTUPOBATH
CBOIO MO3UIIUI0, MHEHHUE;

MPOBOJIUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIETOBAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4YeCKOro 00bEKTa, SBICHHUS, TIpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX Ty 00bEKTaMU, SIBICHUSIMU, IIPOLIECCAMU;

CaMOCTOSITeNIbHO (HOPMYIUPOBaThL O0OOIIEHUS W BBIBOABI MO pe3yJbTaTam
MPOBENCHHOTO  HAOMIONECHMS, WCCIICNOBAaHUS, OICHUBATh  JOCTOBEPHOCTH
MOJTYYSHHBIX PE3yJIhbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOLECCA, a TAKKE BbIJBUIaTh
MPEATNOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ uHpopmanmeii:

BBISIBIISATH JAChUIIMTH HHPOpPMAIUH, JAHHBIX, HEOOXOIUMBIX ISl OTBETa Ha
BOIIPOC U JIJI pEUICHUS 33]1a4U;

BBIOMpATh MH(DOPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIOB, aHAJTU3UPOBATH,
CHUCTEMaTU3UPOBATh W WHTEPHPETUPOBATh HH(GOPMALUIO PA3IMYHBIX BHUIOB U
dbopm npeacTaBIeHUS,

CTPYKTYypHUpPOBaTh MH(OpPMAIMIO, MPEACTABIATh, €€ B pa3luyHbIX (opmax,
WUTIOCTPUPOBATH TpadUUIECKH;

OILICHUBATh HaJEXKHOCTh uH(popMaIuu 1o CaMOCTOSITEJIbHO
c(hopMyIUPOBAaHHBIM KPUTEPUSIM.

KoMMyHuUKaTHBHBIEC YHUBEpPCAJbHbIC YUeOHbIe 1eliCTBUS

Oo0menne:

BOCIIPUHUMATh U POPMYJIMPOBATH CYX ACHHUS B COOTBETCTBUM C YCIOBUSIMH U
HeasiMd  OOLIEHUS, SICHO, TOYHO, I'PAMOTHO BBIPaXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, 1aBaTbh IIOACHEHUS MO XOAYy PELICHUA 3ahaud,
KOMMEHTHPOBATh IIOJIy4CHHBIN PE3YJIbTAT;

B XOJIe OOCYXXJIEHUS 3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKIAe€MOIl TEMBI,
npoOsieMbl, pemiaeMol 3aJadud, BBICKA3bIBaTh WJICH, HAICJICHHbIE HA IOHMCK
pEelIeHus, COIOCTABIIATh CBOU CYXKICHUSA C CYXKICHHUSAMHU IPYTHX YYACTHUKOB
auanora, oOHapy>KMBaTh Pa3MuMe U CXOJCTBO IMO3ULUN, B KOPPEKTHOM (opme
(opMyJIMpOBATh PA3HOIJIACHS, CBOM BO3PAKEHMS,;

NIPEACTABIATh PE3YIbTAThl PEUIEHUS 3aJ1au, dKCIIEPUMEHTA, UCCIEIOBAHMUS,
IPOEKTa, CaMOCTOSATEIbHO BbIOMpaTh (opMaT BBICTYIUIEHHS € Y4YETOM 3aaad
IPE3eHTALUN U OCOOEHHOCTEN ayIUTOPHUU.

PerJIHTHBHbIe YHUBEPCAJIBHLIC yqeﬁnble I[eﬁCTBHH



Camoopranusanus:

COCTaBJISITh IUJIAH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO peIIeHus C
y4€TOM MMEIOLIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOU MH(OpMaLUu.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH NHTEJJIEKT:

BIQJICTh HABBIKAMH  TIO3HABATEILHON  pedJeKCHuH KaK  OCO3HAHUS
COBEpIIAEMbIX JAEHCTBHUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
crnoco0aMy CaMOMPOBEPKH, CAMOKOHTPOJISI Mpolecca M pesyibTaTa perieHus
MaTEMaTHYECKOM 3a]1a4H;

NpEeABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPU PEIICHUU 3a7auH,
BHOCUTBH KOPPEKTHBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HaWJICHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATa LIETU U YCIOBUSAM, OOBSICHATh TPUUUHbI
JIOCTUKEHUS WIM HEJOCTUKEHUS PE3yJIbTaTOB JEATCIIbHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBmecTHAs 1€ATEJIbHOCTD:

MOHUMATh M HCIOJIb30BATh MPEUMYIECTBA KOMAHAHOW W MHAUBUIAYAJIBLHON
paboThl mMpU peleHUH Y4eOHBbIX 3aJay, NPUHUMATh I€ib COBMECTHOM
NeSATEeIbHOCTH, IUIAHUPOBATh OPraHU3AIlMI0 COBMECTHOM palOThl, paclpelessiTh
BUIBI pabOT, IOTOBApWBATHCS, OOCYXHaTh TMPOIECC W Pe3yJabTaT paboTHI,
000011aTh MHEHHUS HECKOJIBKUX JTIOACH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (0OCyxkaeHUs, 0OMEH MHEHHH,
«MO3TOBBI€ IITYPMBD» U WHBIE), BBIIOJIHATH CBOK 4YacTh paboOThl U
KOOPJAUHUPOBATh CBOU JCHCTBHUS C JPYTMMHU YJIEHAMH KOMAaH[bI, OLICHUBATh
KaueCcTBO CBOEro BKJaJa B OOIMIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSL.

INPEJMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjacce oOyyaromuiicss MOJYYUT CIEIYIOIINUE
MpeAMETHbIE PE3YJIbTaThl MO OTJEIbHBIM TeMaM paboueld MporpamMmbl yueOHOIO
Kypca «Anrebpa u Havajla MaTEeMaTUYECKOTO aHaTN3ay:

Yucaa v BBIYMCICHUSA:

CBOOOJIHO OIEpUPOBATh MOHATUSAMHU: PAIMOHAIBHOE YHUCIO, OECKOHEYHas
nepuoandecKasl JApoOb, TMPOILEHThI, HPPALUOHAIBHOE YHCIO, MHOYXECTBA
palMOHANBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb AEHCTBUTEIIBHOTO YUCIIA;

OPUMEHSATh JpOOM ¥ TPOLEHTHI JUIsl PEIICHUs TPHUKIAJAHBIX 3a1ad U3
pPA3JIUYHBIX OTPACIIEV 3HAHUM U PEATIbHOM KU3HU;

MPUMEHSITh MPUOTUKEHHBIEC BRIYMCIICHUS, IPABUIIA OKPYTIICHUS, IPUKUAKY U
OLICHKY pe3yJIbTaTa BbIYUCIICHUN;



CBOOOAHO OMEpUpOBaTh IMOHITHEM: CTEMEHb C LEJBIM IOKa3aTeseM,
UCIOJIb30BaTh MOAXOIALLYI0 (POPMY 3aMUCU EHCTBUTENIBHBIX YMCEIN ISl PEeIICHUs
IIPAKTUYECKUX 3a/1a4 U NIPEJCTABIICHNS JaHHBIX;

CBOOOJIHO OIEpUPOBATh MOHATHEM: apU(PMETUUYECKUN KOPEHb HATypaJbHON
CTEIICHHY,;

cBOOOJHO ONEPUPOBATH MOHATHUEM: CTETICHD C PALIMOHAIBHBIM ITOKa3aTelNeM;

CBOOOZHO OIEpPUPOBaTh MOHATUSAMU: JOrapudM uMcCIa, JECATHUUHBIE U
HaTypaJIbHbIE JIOTapU(PMBbI;

CBOOOJITHO ONEPUPOBATH MOHATHUSAMHU: CHUHYC, KOCMHYC, TAHI'€HC, KOTAHIE€HC
YUCJIOBOTO apTyMEHTa;

OIIEPUPOBATH MOHATUAMM: APKCHUHYC, aPKKOCUHYC M apKTaHI'€HC YMCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPAaBEHCTBA:

CBOOOJIHO OINEpUPOBATh MOHATUSIMU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCWJIbHBIC YPABHEHUS U YPAaBHEHUsA-CIICICTBUS, PABHOCUJIbHBIC HEPABEHCTBA,

OPUMEHATh pPAa3IMYHbIE METOJbl pPEIICHHS pPALMOHAIBHBIX U JApPOOHO-
pAallMOHAIBHBIX YPaBHEHUH, IPUMEHATH METOJ HHTEPBAIOB Ul PELICHUS
HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUSIMH: MHOTOWIEH OT OJHOM NEepeMEHHOMH,
MHOTOUJICH C MeNbMH KOd(p(UIIMEHTaMH, KOPHM MHOTOYJICHA, NPUMEHATH
JIeJICHUE MHOTO4YJIEHAa HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUIsl PEILICHUS 3a/1a4;

CBOOOJTHO ONEpPUPOBATH MOHATUSIMHU: CHUCTEMA JIMHEWHBIX YpaBHEHUH,
MaTpuLa, ONPEAEIIUTENb MATPULBl 2 X 2 W €ero TIeOMETPUYECKUM CMBICII,
UCII0JIB30BaTh CBOMICTBA ONpEAENHTENs 2 X 2 JuIs BBIYUCIEHHUS €r0 3HayeHus,
IIPUMEHATh ONPENCIUTENIA JUId PELIEHUs CUCTEMBbl JIMHEWHBIX YpPaBHEHUH,
MOZCIIMPOBATh PEAIBHBIE CUTYALMU C IIOMOILBI CUCTEMbI JUHEUHBIX YPaBHEHUH,
UCCIIE0BATh IMOCTPOEHHBIE MOJEIHM C IOMOIIBI0 MaTpULl U ONPEACIIHUTEIIEH,
VHTEPIIPETUPOBATH MTOJTYyYECHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBMM C KOPHSIMH [UIsi TMpeoOpa3oBaHUs
BBIPAKCHU U,

BBINIOJIHATH MPE0OPA30BAHMS YHCIOBBIX BHIPAXKEHUH, COAEPIKALUX CTEIEHH C
palHOHAIIbHBIM [10KA3aTEeIIEM;

UCIIOJIb30BaTh CBOMCTBaA Jorapudmon TUTSL npeoOpa3oBaHus
Jorapu(pMUUECKUX BBIPAXKEHUH;

CBOOOZHO ONEPUPOBATHh MOHATUSMU: HppalMOHAIbHbIE, MOKA3aTelbHbIE U
Jorapu(pMUYECKUE YPaBHEHUS, HAXOJAUTh UX PEIICHUS C TOMOIIbBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIN OCYIECTBIISASA IPOBEPKY KOPHEM;



MPUMEHSTh OCHOBHBIC TPUTOHOMETpUYECKHUE (HOPMYJIIBI IS MpeoOpa3oBaHMs
TPUTOHOMETPUUECKUX BBIPAKCHH;

CBOOOJTHO  OINEPUPOBATH TIOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHUE,
NPUMEHATh  HeoOXoaumble  (HOPMYJIBI  JJIi  PEIICHUS OCHOBHBIX  THITOB
TPUTOHOMETPHUECKUX YPAaBHEHUM;

MOJICTTUPOBATh peajbHBIC CUTyalldd Ha S3BIKE anreOpbl, COCTABIATH
BBIDOKCHUSI, YpPaBHEHHS, HEPABEHCTBA [0 YCJIOBHIO 3aJadd, HCCIEI0BATh
MOCTPOEHHBIE MOJIEJIH C UCIIOJIH30BAHKEM alllapaTa ajireopsbl.

DOyukuuu ¥ rpapuku:

CBOOOJTHO OTEpUPOBATh MOHATUSAMU: (PYHKITHS, CITOCOOBI 3aIaHus (PYHKITUH,
B3aMMHO OOparHble (QYHKIUH, KoMMo3uIus GyHKUUA, Tpaduk QyHKIUH,
BBITIOJTHATD dJIEMEHTApHBIC TPe0oOpa3oBaHus IpapuKOB (yHKIIHIA;

CBOOOJIHO OIEpPUPOBATh MOHATHSAMHU: 00JIACTH ONpPENENICHUS U MHOMXKECTBO
3HaYeHUN (QYHKIWMH, HYJIH PYHKIIUH, TIPOMEXKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OTEpPUPOBATH TMOHATHUAMH: YETHBIE HW HEYETHBIC (PYHKIUH,
nepuoandeckne (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (YHKIIUUA, MAKCUMYMBI U
MUHUMYMbI (YHKIMHM, HAuWOOJblIIEE M HaUMEHblIee 3HauYeHHe (YHKIUM Ha
IPOMEKYTKE;

CBOOOJTHO OIEPUPOBATH MOHSITHAMU: CTENEHHAs (PYHKIUS C HATypaJbHBIM U
IeIBIM TIOKa3aTeneM, rpapuk CTENeHHOW (YHKIMH C HATypPaJIbHBIM H IIEIBIM
nokasaresieM, rpaduk KOpHsS N-Od CTENeHW Kak (YHKIMH OOpaTHOM CTENEeHH C
HATYpaJbHBIM MOKa3aTeJIeM;

OTICpUPOBATh TOHATUSMU: JIMHEWHAs, KBaJgpaTHYHAas W JPOOHO-THHEHHAS
(GyHKIIUA, BEITIOJHATH YJIEMEHTAPHOE UCCIIEAOBAHNE U MIOCTPOCHUE UX TPA(UKOB;

CBOOOJTHO OMEPUPOBATH MOHATUSAMHU: TOKa3aTelIbHAs W JorapudmMmuueckas
byHKIMHA, WX CBOMCTBA U rpadWKH, HCIOIL30BATh MX TpadUKH IJs PEHICHUS
YPaBHECHUI;

CBOOOJITHO ONEPHPOBATH MOHATHUSAMHU: TPHUTOHOMETPUYECKAST OKPY>KHOCTD,
ompe/ielICHUEe TPUTOHOMETPUICCKUX (DYHKIIUHA YUCIIOBOTO apTyMEHTA;

UCIOJIb30BaTh rpaduku (YHKIMA JUIsE  UCCICIOBAHMS IPOIIECCOB U
3aBUCUMOCTEH MpHU PEHICHUH 3a/1ay U3 JIPYTUX y4eOHBIX MPEIMETOB U pealbHOU
YKU3HH, BBIpaXXaTh JOPMYTaMH 3aBUCUMOCTH MEXy BEIMYNHAMU;

Hauajia MaTeMaTH4eCKOro aHAJIN3A:

CBOOOJTHO OMEPHPOBATH TOHATHUSAMU: apu(PMETHUYECKas W TeOMEeTphUecKas
nmporpeccusi, 06CKOHEYHO yOBIBArOIasi reoMeTprUecKasi porpeccusi, TMHEHHBIN 1
HKCIIOHEHIIMATIBHBIN pOCT, (OpMyJia CIOXKHBIX MPOIEHTOB, UMETh IPE/ICTABIICHUE
0 KOHCTAHTE;

WCIIOJIB30BaTh TPOTPECCUM IS PEIICHUS peajbHBIX 3aJad MPUKIATHOTO
XapaKkTepa;



cBOOOJHO OMEPUPOBATH MOHATHIMHU: TIOCIEI0BATEIBHOCTD, CIIOCOOBI 3a/1aHUS
IIOCJIEI0OBATENIBHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE I10CIEA0BATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXKJIEHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO OIEpUPOBATh MOHATHSIMHU: HENpepbIBHbIE (YHKLUHUH, TOYKHU
pas3pbiBa rpaduka GpyHKINN, aCHMITOTHI Tpaduka QyHKINHY;

CBOOOJHO OINEpUpPOBaTh MOHATHEM: (YHKLUS, HENpepblBHAs Ha OTPE3KeE,
PUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIMHN JJI pEIICHUS 3a/1a4;

CBOOOJTHO OIEpUpOBaTh MOHATUSIMHU: TI€pBasi W BTOpas IMPOU3BOJHBIE
byHKIMH, KacaTenabHas K rpaduKy QyHKINH;

BBIYUCIIATH IIPOU3BOJHBIE CYMMBI, IIPOU3BEICHHUs], YACTHOIO U KOMIIO3ULIMU
IBYX (yHKIUH, 3HaTh IPOU3BOJIHBIEC IJIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUUECKUH U (DU3UYECKUN CMBICT MPOU3BOJIHON ISt
penieHus 3aaad.

MHoxkecTBa U JIOTHKA:

CBOOOZHO  ONEpUpPOBaTh  MOHATUSAMHU:  MHOXKECTBO, ONEpaluu  Haj
MHOXECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar JJisl ONIMCaHUs PEaJIbHbIX
IIPOLIECCOB U SIBJICHUM, TPU PEUICHUU 3a]]a4 U3 APYTUX yYeOHbIX IPEAMETOB;

CBOOOZHO OINEpPUPOBATH MOHATUSAMU: OINpEACNICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTHYeCcKOro o0beKTa, J0Ka3aTelIbCTBO, PABHOCUIIbHBIE
YPaBHEHHS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kjacce oOydyaromuiicss MOJYYUT CIEIYIOIINAE
IPEIMETHBIE PE3YJIbTAThl IO OTACJIBHBIM TeMaM paboyeill mporpaMMbl y4eOHOTO
Kypca «Ainredpa 1 Hayajia MaTEMaTHUYECKOr0 aHAJIN3a»:

Yuciia ¥ BIYHCICHUSA:

CBOOOJTHO ONEPUPOBATH TMOHATHSAMHU: HATypalbHOE U LEJI0e YHUCIIO,
MHOXECTBA HATypaJbHBbIX M LEJbIX YUCEN, MCIOIb30BaTh NPU3HAKU JEIUMOCTHU
nenslx yucen, HOJl n HOK naTypasbHBIX uMcen 1y peleHus 3a1ad, NpUMEHSITh
anroput™m EBknna;

CBOOOJIHO OIEPUPOBATH IMOHATHEM OCTaTKa IO MOJIYJII0, 3alUChIBaTh
HaTypaJIbHBIE YHCJIA B PA3JIMYHBIX [TO3UIIMOHHBIX CUCTEMAX CUMCIICHUS;

CBOOOJTHO OMNEPUPOBATh MOHATHUAMM: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUJIEKCHBIX YHUCEJ, MPEACTaBIATh KOMIUIEKCHBIE 4YHCa B alre0pandyecko u
TPUTOHOMETPUUYECKOH (hopMe, BBIMIOJIHATH apu(METHUECKHE ONepaly ¢ HUMU U
n300paXkaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



cBOOOZHO OMEpUpPOBAaTh MOHATHUAMU: HpPpAIMOHAIbHBIC, MMOKa3aTelIbHbIE U
jgorapu(MUYECKHE HEPaBEHCTBA, HAXOJAUTb HUX PELIEHUS C  IOMOILBIO
PaBHOCUIJIBHBIX IIEPEXOOB;

OCYLIECTBJISATH OTOOpP KOpPHEH TpH PpELIEHUH TPUTOHOMETPUUECKOTrO
YPaBHEHHS;

CBOOOMHO OMEpUPOBaTh TMOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh HeoOXoaumble (GOpMyJIbl  JUIsl  PEIIEHHsS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OINEPUPOBATH MOHATUAMU: CUCTEMA U COBOKYIHOCTb YPaBHEHUU U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUSI, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIIHOCTEW pallMOHAJIBHBIX, HPPALMOHAIBHBIX, OKA3aTEIbHBIX U
Jorapu(MUYECKUX YPAaBHEHUH U HEPABEHCTB;

pemars palOHAJIbHBIE, UppaLiOHAJIbHBIE, IIOKa3aTelIbHbIE,
jJorapuMUYECKUe U  TPUTOHOMETPUUECKHE YpaBHEHHUS U  HEPaBEHCTBA,
COZEpIKAIINE MOIYJIM U IIapaMeTphl;

IPUMEHATH TpaduyecKue METObI ISl PeIICHUs] YpaBHEHUM U HEPAaBEHCTB, a
TAKK€ 3a/1a4 C apaMeTpaMu;

MOJIEJIMPOBAaTh peajbHble CUTyallMd Ha $3bIKE anreOpbl, COCTAaBIATh
BBIDAXXEHUS, YPAaBHEHHUS, HEPABEHCTBA M HX CHCTEMBI IO YCIOBHUIO 3a/a4H,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJIEIM C HCIOJIb30BAHUEM allllapara anreopsl,
MHTEPIPETUPOBATH NIOJYYEHHBIN PE3YJIbTAT.

DyHKUUM U rpaguKu:

CTPOUTh TpadUKu KOMIO3UUMU (PYHKUUNA C MOMOIIBIO 3JIEMEHTapHOro
UCCIICJIOBAHMS U CBOMCTB KOMITO3UILIUU ABYX (DYHKIIHIA;

CTPOUTb TI'E€OMETPUYECKHE 00pa3bl YpaBHEHHMHI M  HEpPaBEHCTB Ha
KOOPJMHATHOU IJIOCKOCTH;

CBOOOZHO ONEpPUPOBaTh MOHATHUAMHU: TIpaUKM  TPUTOHOMETPUUECKHUX
dynxumi;

OPUMEHATh (QPYHKUUU I MOJEIMPOBAHUS M HCCIEAOBAHMS pealbHBIX
IIPOLIECCOB.

Havana MmaTeMaTH4ecKOro anajamsa:

UCIIOJIb30BaTh NMPOU3BOJHYIO JIJIsl UCCIIEOBAaHUS (PYHKIMHA HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HaXOAHWTh HaOOJbIIee U HANMEHbIIEE 3HaUeHUsI (PYHKIIMH HENPEPHIBHON HA
OTpE3KE;

UCIIOJIB30BaTh IPOM3BOJHYIO JUISI HAXOXKICHHS HAWIy4dlIero pelIeHUs B
NPUKIAIHBIX, B TOM 4YHMCJIE€ COLUMAJIbHO-d)KOHOMHYECKMX, 3aJadax, s
ONpEJENIeHUs] CKOPOCTH M YCKOpPEHHUs Ipoliecca, 3aJaHHOro (opMmysol Win
rpaduxom;



CBOOOJTHO OMEPUPOBATH MOHATHUSMHU: TIEPBOOOpa3Has, OINPEACIEHHBIN
WHTErpajl, HAXOAWTHh IEPBOOOpPA3HBIC JJIEMEHTAPHBIX (PYHKIUHA W BBIUUCIATH
uHTerpan no gpopmysne Herotona-JIeionuna;

HAXOJUTh TUIOIIAIU TJIOCKUX (PUTYP U 00BEMBI TEJ C TOMOIIBIO UHTETPaa;

MMETh MPEACTABICHUE O MATEMATHYECKOM MOJICIIMPOBAHUM HA TPUMEPE
coctaByieHus nuddepeHITNaTbHBIX YPAaBHCHHI;

pelars NPUKIIAJHBIE 3aa4d, B TOM YHCIIE COLHAIBHO-DKOHOMUYECKOIO U
¢bu3rUecKoro xapakrepa, CpeJICTBaMU MaTEeMaTHYECKOTO aHAJIM3a.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

HaumeHoBaHue pa3ieioB U TeM
NMPOrpaMMbI

MHO0X€eCTBO IeHCTBUTEILHEIX YHCE.
Muorowiensl. PanmonanbHble ypaBHEHUS U
HepaBeHCTBAa. CHCTEMBI IMHENHBIX
YpaBHEHUU

Oynkiun u rpaduku. CreneHHas QyHKIHS C
L[eJIBIM IIOKa3aTeNneM

Apudmernuecknii KOpeHb N-0if CTENCHH.
WppannonanbHble ypaBHEHUS
IToka3zarenbHas pyHkuus. [lokasarenbHble
YpaBHEHHUS

Jlorapudmmaeckas QyHKIUS.
Jlorapudmuueckue ypaBHEHHs
TpUroHOMETPUUYECKHUE BBIPAXKEHUS U
yYpaBHEHHUS

IlocenoBaTeapHOCTH U POTPECCUH
HenpepsiBuble ¢pyHkuuu. [IponsBoanas
IToBTOpenue, 0000IIEHNE, CUCTEMATU3ALUS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

KoanuecTBo 4acoB

Bcero

24

12

15

10

18

22

10
20

136

KonTpoibHble
padoThI

10

IIpakTHYecKue
padoTbI

DJIEKTPOHHBIE
(undpossbie)
o0pa3oBaTe/ibHbIE

pecypcebl



11 KITACC

Ne
n/n

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbl

HccnenoBanmne GyHKIHIA ¢ TOMOIIBIO
MPOU3BOAHOMN

[lepBooOpa3Hast 1 UHTETpaj

I'paduku TpuroHOMETPUIECKUX (PYHKITUH.
Tpuronomerpuveckrne HepaBEHCTBA

HppanmonanbHelie, moka3aTeabHbIE U
norapu(pMUUECKUE HEPABEHCTBA

KomriekcHsle uncna
Harypasbnsle u niensie yucna

CucreMbl palioHATbHBIX, HPPALMOHATBHBIX
MOKA3aTeIbHBIX U JOTapU(PMHUECKUX
ypaBHEHUN

3amaun ¢ mapameTpamu

[ToBTOpeHue, 0600IIEHNE, CUCTEMATU3ALIHS
3HAaHUH

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

KoanuecTBo 4acoB

Bcero

22

12

14

24

10
10

12

16

16

136

KonTpoibHble
padoThI

10

IIpakTHYecKue
padoTshI

JJIeKTPOHHbIE
(undpossbie)
o0pa3oBaTe/ibHbIE

pecypcbl



INIOYPOYHOE INIAHUPOBAHMUE

10 KVIACC
Ne
wn Tema ypoka

10

[[MHO»XeCTBO, ONepaliii HaJ, MHOXKECTBaMU
1 UX CBOICTBa

Juarpammsl Diinepa-Benna

[IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO
amnmnapara JJis pelieHus 3a1a4
Parmonansueie uncia. OOBIKHOBEHHEIE U
JECATUYHBIC IPOOU, TTPOIICHTHI,
OCCKOHEYHBIC MTEPUONUECKHUE TPOOH
Parmonansheie unciaa. OOBIKHOBEHHEIC U
JECATUYHBIE IPOOU, TTPOLICHTHI,
OCCKOHEYHBIE MTEPUOANUECKUE APOOH
[Ipumenenue qpoOeit u MPOLEHTOB IS
peuieHust MPUKIAIHBIX 3a/1a4
[Ipumenenue qpoOeit U IPOLIEHTOB TSt
pelIeHNs PUKIAAHBIX 3a71a4
JleicTBuTenbHbIC YKcia. PaimonanbHbIe U
WppalMOHATILHBIC YHCIIa
ApudmeTnueckue oneparuu ¢

I[Qf[CTBHTCJH:HBIMPI qucjaaMu

Monynb IeMCTBUTEIBHOTO YUCTIA U €T0
CBOMCTBa

KoanuyecTBO 4acoB

Bcero

KonTpoJbHbie
padoThI

IIpakTHYecKue
padoTbI

Jlara
U3YYeHHs

DJICKTPOHHBIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcebl



11

12

13

14

15

16

17
18

19

20

21

[TpuGnuxEHHbBIE BEIYMCIICHUS, TPABUIIA
OKpPYIJICHUS, IIPUKUIKA U OLICHKA
pe3yJibTaTa BBIYUCIECHUM

OCHOBHbBIE METO/IbI PEILIEHUS LIEbIX U
JIpOOHO-pallMOHATIBHBIX YPaBHEHUN U
HEPABEHCTB

OcCHOBHBIE METO/IbI PEIICHUS LENbIX U
JIpOOHO-palMOHANIBHBIX YPaBHEHUN U
HEPABEHCTB

OCHOBHBIE METO/IbI PEIICHUS LIETBIX U
IpOoOHO-pallMOHATBHBIX YPAaBHEHUN H
HEPaBEHCTB

MHOrowieHsl OT OAHON NEPEMEHHOM.

JleneHre MHOrO4JIeHa HA MHOTOYJIEH €
ocratkoM. Teopema besy

MHorousneHsl ¢ HeabIMi KO3 GUineHTaMu.
Teopema Buera

Pelienue cuctem JIMHEHHBIX YpaBHEHUM
Pewienne cucreM JIMHENHBIX YPaBHEHUN
Marpuiia cuCTeMbl TUHEUHBIX YPABHEHUIA.
Onpenenurens MaTpuLbl 2X2, €ro
F€OMETPUUYECKHI CMBICI U CBOICTBA;

BBIYUCJICHUC €I'0 3HAYCHUA

Onpenenurtesb MaTPUILBI 2X2, €T
r€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIUKCJICHHE €T0 3HAYCHUS

[IpuMeHeHue onpeaennuTens il peleHus
CHUCTEMBI JINHEWHBIX YPAaBHEHUI



22

23

24

25

26

27

28

29

30

31

32

33

Perenne npukiiagHeIxX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

Penienue nmpukiaaHbIX 3aa4 ¢ TOMOIIBIO
CHCTEMBI JINHENHBIX YPaBHEHUN

KonrtponsHas pabdora: "PannonanabHblie
ypaBHEHHsI 1 HepaBeHCTBAa. CUCTEMBI
JIMHEWUHBIX ypaBHEHUN"

OyHKIHS, CIOCOOBI 3aJaHusT (PYHKITHH.
Bsanmuo o6patubie pyHkm. Kommosurst
byHKIMIA

I'paduk pyHkuMU. DeMEHTapHbIe
npeoOpa3oBanus rpadukoB GyHKINI
O6unacTp onpeaeneHuss 1 MHOXKECTBO
3HaueHni pynkiuu. Hynu GyHkimm.
[TpoMexyTKH 3HAK TOCTOSTHCTBA

UETHbie 1 HEUETHBIC (PYHKITUU.
[epuonnueckue ¢pynkmmu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIHH

MakcuMyMbl 1 MUHUMYMBI (DYHKITHH.
Haubosbiiee u HanMeHblIee 3HAYCHUE
(YHKIIMM HAa IPOMEXKYTKE

Jluneitnasi, kBaapaTHUHas U APOOHO-
AUHEeNHas QyHKIUH

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpOoeHre TPaPUKOB ATUX PYHKITUN
DJIeMEHTAapHOE HCCIIEIOBAHUE U
NOCTPOEHUE TpaUKOB ATUX QYyHKIUN

CrernieHs ¢ LIeJIBIM MoKa3aTeneM. buHoMm



34

35

36

37

38

39

40

41

42

43

44

45

Hrrotona

CreneHn ¢ LIETIBIM ITOKa3aTeneM. buaom
Hrrotona

TeneHHas GYHKIUA ¢ HATYPAJIbHBIM U
C y y
LEJILIM IToKa3aTeieM. E€ cBolicTBa u
rpadux
Kourponbsnas padora: "CreneHuas

p p
¢yukuus. E€ cBolicTBa u rpadux"

ApudmeTnaeckuii KOpeHb HATYpaTbHOMN
CTETeHH U €ro CBOMCTBA

Apudmerndecknii KOpeHb HATYpPATLHON
CTEIIEHU U €ro CBOKCTBA

[IpeoOpazoBaHusl YUCIOBBIX BBIPAKEHHIH,
COJIeprKalUX CTENIEHU U KOPHU

[IpeoOpazoBaHus YUCIOBBIX BHIPAKEHUH,
COJIeprKalINX CTENCHH U KOPHU

[IpeobpazoBaHus YHCIOBBIX BHIPAKEHUH,
coAepKaIIUX CTENIEHU U KOPHU

Uppanmonansusie ypaBHeHUs1. OCHOBHBIE
METO/Ibl PEIICHHS UpPALMOHAIBHBIX
YpaBHEHUU

Nppanuonanbabie ypaBHeHUA. OCHOBHBIE
METO/bI PEIICHHS UPPALMOHATBHBIX
YpaBHEHUU

Nppanuonanbabie ypaBHeHUA. OCHOBHBIE
METO/BbI PEIICHNS UPPALMOHATBHBIX
ypaBHEHUU

PaBHOCWIIBHBIE TTEPEXO/IBI B PELICHUN



46

47

48

49

50

51

52

53

54

55

56

57

UPPALMOHAIILHBIX YPaBHEHUN

PaBHOCHIIbHBIE TTEPEXO/bI B PELICHUH
UppalMOHATIbHBIX YPaBHEHHM

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU
VPPALMOHAJIBHBIX YPABHEHUN

PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU
UPPALMOHAIILHBIX YPABHEHUN

CgoiicTBa 1 rpauK KOPHSI N-0¥ CTETICHU
KaK (PyHKIIMH OOPATHOU CTETICHHU C
HaTypaJbHBIM ITOKa3aTelIeM

CaoiicTBa U rpauK KOpHSI N-Oi CTENEHU
Kak (hyHKIMHA 00OpaTHOW CTETICHU C
HaTypaJbHbIM [10Ka3aTeIeM

KontponsHas padora: "CBolicTBa u rpapuk
KOpHS n-0M creneHu. MppannoHanbHble
ypaBHEeHUA"

CreneHsb ¢ pallMOHAIBHBIM MOKAa3aTeIeM U
e€ CBOMCTBa

CreneHs ¢ pallMOHAIBHBIM MOKAa3aTeIeM U
€€ CBOMCTBA

CreneHsp ¢ pallMOHAIBHBIM [T0KA3aTEIEM U
€€ CBOMCTBA

[TokazarensHas QyHKIHs, €€ CBOICTBA U
rpadux

Hcnonps3oBanue rpaduka GyHKIUN 115
pelIeHUs] ypaBHEHHI

Hcnonb3oBanue rpaduka QyHKIUH 115
peueHus: ypaBHEHUI
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64
65
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68
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70

71

72

[loka3arenbHble ypaBHEeHUsA. OCHOBHBIE
MCTOJbI pCHICHUSA ITOKA3aTCIbHBIX
YpaBHEHUI

[Toka3zarenpHble ypaBHeHUsA. OCHOBHBIE
METO/Ibl PEIIECHNUS TOKA3aTENbHbIX
YpaBHEHUU

ITokazarenbHbie ypaBHEeHUS. OCHOBHbIE
METO/BbI PEIICHHS TOKA3aTEIbHbIX
YpaBHEHUU

KonTponbras padora: "[lokazarensHas
¢yukuus. [lokasarenbHble ypaBHeHUS"

Jlorapugm umncna. CoiicTBa jJorapudpma
Jlorapudm uucna. CoiicTBa jorapudpma
Jlorapugm umncna. CoiicTBa jJorapudpma
JlecsTHYHBIE U HATYpaJbHBIE JIOTapU(PMBI
JlecaTUYHBIE U HATYpAJIbHBIE JTOTapH(PMbI

[IpeoOpazoBanme BBIpaXEHUH, COIEPIKAIINX
aorapudmsl

[Ipeo6pa3oBaHue BbIpaKeHUI, COEpIKALUX
J0TapupMbI

[IpeobpazoBaHue BEIpaKEHHIA, COACPIKALIIX
JorapupmMbl

Jlorapudmuueckas hpyHkmus, €€ CBOMCTBA U
rpaduk

Jlorapudmmueckas QyHKIUs, €€ CBOHCTBA U
rpaduk

Hcnonb3oBanue rpaduka QyHKIMM 115
peleHus ypaBHEHUN

—_— e e
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78
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81
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84

Hcnonb3oBanue rpaduka QyHKIUH 115
peleHus ypaBHEHUN
Jlorapudpmuueckue ypaBHeHus:. OCHOBHBIC

METO/bI pelIeHUs JJorapu(pMUIECKUX
YpaBHEHUU

Jlorapudmmueckue ypaBHeHHs. OCHOBHBIC
METOBI pEeIIeHUs JIorapu(pMUIECKUX
ypaBHEHUU

Jlorapudmmueckue ypaBHeHHs. OCHOBHBIC
METOBI pEIICHUS JIoTapu(PMUIECKUX
YpaBHEHUI

PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUU
JOTapu(PpMHUECKUX ypaBHEHUN
PaBHOCHIIBHBIE IEPEXO/bI B PEILIEHUH
Jorapu(pMHUUECKUX YpaBHEHUI
KontponsHast padora: "Jlorapupmuueckas
¢yukuus. Jlorapupmuueckue ypaBHeHus"
CuHyc, KOCUHYC, TAHT'€HC U KOTaHI€HC
YHCIIOBOTO apryMeHTa

CuHyc, KOCHHYC, TAHT'€HC U KOTaHI€HC
YHCIIOBOTO apryMeHTa

ApKCHHYC, apKKOCHHYC U apKTaHTEHC
YHCIIOBOTO apTyMeHTa

ApKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,
OIpeIeIeHue TPUTOHOMETPUUECKUX
(GYHKLIMI YUCIOBOTO apryMeHTa
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86
87
88
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93

94
95
96
97
98
99
100

101

102

TpuronomeTpuueckas OKpy HOCTb,
OIIpEEIIEHNE TPUTOHOMETPUYECKUX
(YHKIUI YUCIOBOTO apryMeHTa

OCHOBHbBIE TPUTOHOMETpPUYECKHE (HOPMYIIbI
OCHOBHBIE TPUTOHOMETPUIECKHE (HOPMYITBI
OCHOBHbBIE TPUTOHOMETpPUYECKHE (HOPMYIIbI
OCHOBHBIE TPUTOHOMETPUIECKHE (HOPMYITBI

[IpeoOpazoBaHne TPUTOHOMETPUUECKUX
BBIPAKCHUI

[Tpeobpa3oBaHre TPUTOHOMETPUUYECKUX
BBIPAXKECHUI

[IpeobpazoBaHme TPUTOHOMETPUUECKUX
BBIPKECHUIN

[IpeoOpazoBaHne TPUTOHOMETPHUUECKUX
BBIPAKCHUI

Pelienne TpUroHOMETPUYECKUX YPaBHEHUH
Pemienne TpUroHOMETPUYECKUX YPaBHEHUN
Pelienne TpUroHOMETPUYECKUX YPaBHEHUH
Pemienne TpUroHOMETPUYECKUX YPaBHEHUN
Pelienne TpUroHOMETPUYECKUX YPaBHEHUH
PemreHne TpUroHOMETpUYECKUX YPaBHEHUN
Pemienne TpuroHOMeTpUUYECKUX YPAaBHEHHM

KontponsHast pabora:
"TpUrOHOMETPUYECKNE BBIPAKEHUS U
TPUTOHOMETPUYECKUE ypaBHEHUS"

ITocnemoBaTeILHOCTH, CIIOCOOBI 3aIaHU
rnocienoBarelibHOCcTe. MeTon

—_ =

—_— e ek e e e
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116

MaTeMaTHYECKOM HWHAYKIUA

MOHOTOHHEIE U OIrpaHUYCHHBIC
IIOCJICA0BATCIBHOCTH. I/ICTOpI/IH aHaJIn3a
OECKOHEYHO MAJIBIX

Apudmerndeckast mporpeccust
I'eomeTrpuueckas nmporpeccus
beckoneuHo yObIBatomiasi reoMeTpuiecKas
nporpeccus

Cymma 6eckoHeuHO yObIBaroIei
TEOMETPUUECKOHN POTrPECCUH

JIMHEeHBIN ¥ SKCIOHEHIUAJIBHBIA POCT.
Yucno e. Dopmya CI0KHBIX IPOLICHTOB
JIMHENHBIN ¥ YKCIOHEHUUAIBHBIN POCT.
Uucno e. DopMyra CI0KHBIX TPOIEHTOB
Hcnonbp30Banue nporpeccuu Ajs peleHus
peabHBIX 3a/1a4 PUKIIAJAHOIO XapaKTepa
KoHnTtponbHas paboTa:
"[locnenoBaTenbHOCTH U IpOrpeccuu’”
HenpepreiBHbIE GYHKINU U UX CBOICTBA
Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIUH

CgoiicTBa GyHKIIMI HEPEPHIBHBIX Ha
OTpE3Ke

CoiicTBa (yHKIIMIA HEMPEPHIBHBIX HA
OTpe3Ke

Meton HHTCPBAJIOB JIAA pCIICHUS
HCPaAaBCHCTB



117 MGTO,Z[ HWHTCPBAJIOB I pCIICHUS

HEPaBEHCTB

MeToa UHTEpPBAIOB JJI PEIICHUS
HEPABEHCTB

118

119 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIUHN 1S perieHus 3a1a4

[IpuMeHeHre CBOWCTB HEIPEPBIBHBIX

120
(GyHKUMN 1715 peleHus 3a1a4

121 [lepBas u BTOpas mpou3BOAHBIC (DYHKITUH

122 Omnpenenenue, TeOMETPUIECKUI CMBICIT
MIPOU3BOAHOMN

123 Omnpenenenue, GU3NUECKUl CMbICIT
MIPOU3BOAHOMN

124 YpaBHEeHHE KacaTeIbHOM K TpaduKy
byHKIMHA

125 VYpaBHeHUEe KacaTelbHOU K TpauKy
byHKIMHA

126 [IpousBoHBIEC 371EMEHTAPHBIX (PYHKIIHIA

127 [Ipou3BoHBIC AIIEMEHTAPHBIX (QYHKIIUN

128 [IponsBonHas CyMMBbl, IPOU3BEACHMUS,
YaCTHOTO ¥ KOMITO3UIMU (QYHKIIUN

129 [TponsBogHast CyMMBI, TPOU3BENCHNUS,
YaCTHOT'O ¥ KOMITO3UIIMU (QYHKIMN

130 [IpousBoHas CyMMBbl, IPOU3BEACHMUSI,
YaCTHOTO ¥ KOMITO3UIMU (yHKIIHN

131 KonTponsnas pabora: "IIponsBoanas”

132 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS



133

134
135

136

3HaHui: "YpaBHeHus"

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHui: "OyHKIUN"

Hrorosast KOHTpOJIbHAS paboTa
HToroBast kKoHTposIbHAs paboTa

[ToBTOpeHue, 06001IeHNE, CHCTEMAaTU3AIUS
3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10



11 KITACC

Kosun4yecTBo yacoB DJIeKTPOHHbIE
Ne ara H(ppoBbIE
n/n Tewa ypoxa Bcero Kontpoanneie  IlpaxTuieckne fl[?oy‘leﬂl/lﬂ :)Iﬁ;)l:ll;osaTenbﬂme
padoThI padoTbI pecypenI

[IpuMeHeHne Mpon3BOHOM K

nccae0BaHuIo (PyHKIUH Ha 1

MOHOTOHHOCTb U 9KCTPEMYMBI

[IpuMeHeHne IpOU3BOJHOM K

WCCIICIOBAHUIO (DYHKITHH Ha 1

MOHOTOHHOCTb Y 3KCTPEMYMBbI

[Ipumenenre npou3BOIHON K

UCCIIeIOBAaHUIO (PYHKITUI Ha 1

MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpumeneHnne npou3BOTHOM K
MccleoBaHuio GYHKINHI Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBbI

[IpumeneHnne npou3BOIHOM K

nccaeoBaHuio (PyHKIUH Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBbI

[IpuMeHeHne Mpon3BOHOM K

WCCIIeIOBAHUIO (DYHKITHH Ha 1
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

Haxoxaenne HanuboIbIIero u

HAaWMEHBIIIETO 3HAUCHUS HEMPEPHIBHON 1
(GyHKIIMY Ha OTpe3Ke

Haxoxnenne HauOOJIBIIIETO U 1
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HAaMMEHBIIIETO 3HAaUEHUSI HENPEPBIBHOMN
(GyHKIIMK Ha OTpe3Ke

Haxoxnenue HanOOJIBIIETO U
HAMMEHBIIIETO 3HAYCHHUS HETIPEPBIBHOM
(GYHKIIMY Ha OTpE3Ke

Haxoxxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(hyHKIIMH Ha OTpe3Ke

Haxoxxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GYyHKIIMY Ha OTpe3Ke

Haxoxneaue HauOoJIbIIErO U
HAaWMEHBIIIETO 3HAUCHUS HEMPEPHIBHON
(GYyHKIIMY Ha OTpe3Ke

[Ipumenenre npou3BOIHON IS
HAaxO0’KJICHUS HAWTy4Illero perieHus B
MPUKJIAJAHBIX 3a7a4ax

[Ipumenenne npou3BOIHOM IS
HaXO0JKJICHUS HAWJTYYIIIeTo PEIICHUS B
MIPUKJIAIHBIX 3aa4ax

[IpuMeHeHne Mpon3BOIHOM s
OTIpeIeTICHUSI CKOPOCTH U YCKOPEHUS
rporecca, 3a1aHHoT0 GopMyJIIoil Uiu
rpagukomM

[Ipumenenne npou3BOIHOM IS
OTIpeIeTICHUSI CKOPOCTH U YCKOPEHUS
rpoLecca, 3a1aHHOTro GopMyJIoil uiu
rpagukomM
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24
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27

28

29

30

31

Kommosurust ¢pyHKIui

Kommnozumus ¢pyHkimit

Kommosurust ¢pyHKIui

I'eomeTpuueckue 06pa3sl ypaBHEHU Ha
KOOPJIUHATHOMN TUIOCKOCTH
I'eomerprueckue oOpa3sl ypaBHEHHI Ha
KOOPJAWHATHOW INIOCKOCTH

KonTponbnas pabora: "UccnenoBanue
(YHKIMH C TOMOIIBIO TPOU3BOIHON"
[TepBooOpasHasi, OCHOBHOE CBOHCTBO
epBOOOPaA3HBIX

[lepBooOpa3HbIe AeMEHTAPHBIX ()YHKITHIA.
[IpaBuia Hax0XA€HUS IEPBOOOPA3HBIX
[TepBo0oOpa3Hbie 3NeMEHTapHBIX (QYHKIUH.
[IpaBuia HaX0XICHHS IEPBOOOPA3HBIX
Huterpan. ['eomerpuyeckuii cMbICI
UHTErpaia

Brluucnenue onpenenéHHoro MHTerpana
o gopmyne HoroTona-JleiiOHuna
Brruncnenue onpenenéHHOro HHTETpaia
o gopmyne Hprotona-JIeiiOHuma
[IpumeHeHne nHTerpana 1Jig HaX0XKACHUS
IO IeH TIOCKUX PUTYp

IIpumeHeHne nHTerpana 1 HaX0XACHUS
00BEMOB reOMETPUUECKHUX TEJ

[Tpumeps! pemenuii AuddepeHnnarIbHbIX
YpaBHEHUU
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43

[Tpumeps! pemenuit qudepeHaIbLHbIX
ypaBHEHUN

MaremaTudeckoe MOICITHPOBaHNE
PEaIbHBIX MPOIECCOB C MOMOIIBIO
nuddepeHIaTbHbIX YPaBHEHHH

Konrponsnas padora: "[leppooOpaznas u
uHTerpan'

Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U TpaduKu

Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U IrpaduKu

Tpuronomerpuyeckue QyHKIUH, UX
CBOMCTBA U rpapuKu

Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U TpaduKu

Tpuronomerpuueckue GyHKINU, UX
CBOWCTBA U rpaduKu

OT060p KOpHEH TPUTOHOMETPUICCKIX
YpPaBHEHUH C TOMOUIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPHUECKHUX
YpPaBHEHUH C TOMOIIBIO
TPUTOHOMETPUUYECKOI OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHIX
YPAaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUYECKOIN OKPYKHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKHUX
YPaBHEHUH C IOMOLIBIO
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TPUTOHOMETPUYECKON OKPYKHOCTH
Pemienue TpuroHoMeTpuueCcKux
HEPaBEHCTB

Perienue TpUroHOMETPHUECKUX
HEPaBEHCTB

Perienue TpUroHoMeTprUUECKUX
HEPaBEHCTB

Pemienue TpuroHoMeTpuueCcKux
HEPaBEHCTB

Konrponsnas padora: "I'paduku
TPUTOHOMETPHYECKUX (PYHKIIHH.
Tpuronomerpruyeckue HepaBeHCTBA"
OCHOBHBIE METO/IbI peILICHHS
MOKa3aTeIbHbIX HEPABEHCTB
OCHOBHBIE METO/IbI PEILIECHUS
MOKa3aTeIbHbIX HEPABEHCTB
OCHOBHBIE METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI peILICHHS
MOKa3aTeIbHbIX HEPABEHCTB
OCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMUUECKUX HEPABEHCTB
OCHOBHBIE METO/IBI PEIICHUS
norapu(pMUIECKIX HEPABEHCTB
OCHOBHBIE METO/IbI peILICHHS
JOrapu(pMHUECKUX HEPABEHCTB
OCHOBHBIE METO/bI PEILICHUS
Jorapu(pMUUECKUX HEPABEHCTB
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OCHOBHBIE METO/IBI PELLICHUS
HMPPALMOHAIIbHBIX HEPABEHCTB

OCHOBHEBIE MCTOABI pCIICHUSA
HppallOHAJIbHBIX HCPABCHCTB

OCHOBHBIE METO/IbI PELLICHUS
HMPPALMOHAIIBHBIX HEPABEHCTB

OCHOBHBIE METO/IBI PEILICHUS
HAPPALMOHAIIbHBIX HEPABEHCTB

I'papuueckue MeTo bl peLIeHUs
UppaloHaIbHBIX YPaBHEHUH

I'paduueckue MeTOIBI penIeHNUs
MPPALMOHAIIBHBIX YPaBHEHHUU

I'paduueckue MeTO bl peLIeHUs
II0KA3aTeIbHBIX YPABHEHUN

I'padmyeckue MeToab! pemeHus
MOKa3aTeIbHBIX HEPABEHCTB

I'paduueckue MeTOIBI penIeHNUs
Jaorapu(pMUUECKUX yYpaBHEHHM

I'paduueckue MeTO bl peLIeHUs
JOrapu(pMHUECKUX HEPABEHCTB

I'padmyeckue MeToabl pemeHus
Jorapu(MUUECKHX HEPaBEHCTB

I'padmueckue MeTOBI peHICHUS
MOKA3aTeIbHBIX U JOrapu(PMHISCKUX
ypaBHEHUH

I'padmueckue MeToaBI pemieHUs
MOKAa3aTeIbHBIX U JOTapU(PMHUECKUX
ypaBHEHUH
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81

I'padmyeckue MeToaBI pemieHUS
MOKAa3aTeIbHBIX U JOTapU(PMHIECKUX
HEPABCHCTB

I'paduueckue MeTo bl peLIeHUs
MOKa3aTeIbHbIX U JIOTapu(PMUUECKUX
HEPABEHCTB

Kontponbnas padota: "MppanmoHaibHbie,
MOKa3aTeIbHbIE U JIOTapU(pMUIECKIe
HepaBeHCTBA"

KommiekcHble uncna. AnreOpanueckas u
TpUTOHOMETpHUYecKast HOPMBI 3aruch
KOMILIEKCHOTO YHCIIa

KommnnekcHbie uncna. Anredpandeckas u
TpUTOHOMETpHUYecKast HOPMBI 3aruch
KOMIUIEKCHOTO YHclia

ApudmeTnueckre oneparuu c
KOMIUIEKCHBIMU YHMCIIaMU
Apudmernueckue orneparuu ¢
KOMILUIEKCHBIMH YHCIIaMU

N300pakeHre KOMIUIEKCHBIX YUCEN Ha
KOOPJAMHATHOW IIOCKOCTH

N3006pakeHne KOMIIEKCHBIX YHCEN Ha
KOOPAMHATHOW INIOCKOCTH

®opmynna Myaspa. Kopuu n-oii crenenu
13 KOMIUIEKCHOTO YMCIIa

®opmyna Myaspa. Kopau n-oii ctenienu
13 KOMITJIEKCHOTO YnciIa

HpI/IMCHCHI/Ie KOMIIJICKCHBIX YK CCII OJIA1
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penieHus GU3NIEeCKUX U TeOMETPUIECKUX

3a/1a4
Kontponbnas padota: "KomruiekcHbie
yucna"

Harypasbnsle u niensle yucna
Harypanbnble u niensle ynucna
[IpuMeHeHne MpU3HAKOB ACITUMOCTH
LIETIBIX YUCEI

[IpuMeHeHne NpU3HAKOB AEIUMOCTH
LIETIBIX YUCEI

[IpuMeHeHne NpU3HAKOB AEIUMOCTH
mensix uncen: HOJ u HOK

[IpuMeHeHne IPU3HAKOB AEIUMOCTH
mensix uncen: HOJL u HOK

IIpuMeHeHne IPU3HAKOB AEIUMOCTH
LIEJIBIX YUCEJI: OCTATKU 110 MOAYJIO

[IpuMeHeHre TPU3HAKOB AETUMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOAYJIIO
[IpumeHeHne MpU3HAKOB AETUMOCTH
LeNbIX Yucell: anroput™ EBkiamnaa s
peleHus 3a/1a4 B LeJIbIX YUCIax
Kontponsnas padora: "Teopust nenbix
qucen"

Cuctema U COBOKYITHOCTh YPAaBHEHUIA.
PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
CJIEJICTBUS

CucreMa 1 COBOKYITHOCTh YPaBHEHU.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-



CIICACTBUA

OCHOBHEBIE MCTOABI pECIICHUA CUCTEM U

95 . .
COBOKYITHOCTEW pallMOHAIbHBIX YPaBHEHUN

OCHOBHBIE METO/IbI PEILICHHSI CUCTEM U
96 COBOKYITHOCTEW MPpallMOHATIBHBIX
ypaBHEHUH

OCHOBHEBIE MCTOABI pCIICHUSA CUCTCM U
97 COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUH

OCHOBHBIE METO/BI PELLICHUS CUCTEM U
98 COBOKYITHOCTEH ITOKa3aTeIbHBIX
ypaBHEHUN

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
99 COBOKYITHOCTEH JIOTapu(PMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/IbI PEIICHHSI CUCTEM U
100 COBOKYITHOCTEH Jorapu(pMUIECKux
ypaBHEHUH

[IpuMeHeHne CUCTEM K PEILICHHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a/1a4 u3

101 Pa3IUYHBIX 00JIaCTEeH HAYKH U peaTbHON
YKU3HH, UHTEPIIPETAIUS TTOTYyYSCHHBIX
pe3ynbTaToB

[IpuMeHeHne CUCTEM K PEILICHHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a/1a4 u3

102 Pa3IUYHBIX 00J1aCTeH HAYKH U peaTbHON
YKU3HH, UHTEPIIPETAIUS TTOJTYyYSCHHBIX
pe3ynbTaToB
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115

[IpuMeHeHHnEe HEPAaBEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a1a4 U 3a/1a4 U3
pa3nu4HBIX 001acTeil HAYKH U PEeaTbHOM
YKWU3HM, HHTEPIIPETALUS 0Ty YEHHBIX
pe3ynbTaToB

Konrponsnas pabdora: "Cucremsl
palnMoHaIbHBIX, UPPALMOHATIBHBIX
MOKa3aTeIbHBIX U JIOTapU(YMUIECKIX
ypaBHEHUI"

PannonansHbie YpaBHCHU C I[TapaMETpaMU

PanmonansHble HEpaBEHCTBA C
rnapameTpamu

PanyoHanbHbIE CUCTEMBI € ITapaMeTpaMu

WppatmonansHble ypaBHEHHUS,
HEpaBEHCTBA C MapamMeTpaMu

HppanmoHanbHbIe CUCTEMBI C
rapameTpamu

IToka3aTenbHbIC YpaBHEHUS, HEPABEHCTBA C
napameTpamMu

[TokasaTenpHBIE CHCTEMBI C TApaMeTPaMH
Jlorapugmuueckue ypaBHEHUs,
HEPaBEHCTBA C TapaMeTpaMHu
JlorapumuyecKre CHCTEMBI ¢
napameTpaMu

TpuronomeTpuyueckie ypaBHEHHS C
napameTpaMu

Tpuronomerpuueckrue HEpaBeHCTBA C
napaMmeTpamMu



116 TpUroHomMeTpu4eCcKre CUCTEMBI C

napaMeTpamMu

[TocTpoenue u ucciegoBaHue
117 MaTeMaTUYECKUX MOJIENIEH PeaIbHbIX
CUTYaLlMi C IOMOILBIO YPABHEHUN C

napameTpamMu

[TocTpoenue u uccienoBaHue
118 MaTeMaTHYECKUX MOJIEJICH peaqbHbIX
CUTYallui C MOMOIIBIO CUCTEM YPaBHEHHI

C rmapaMeTpaMu

[TocTpoeHue u uccneaoBaHue
119 MaTeMaTHYeCKUX MOJIEIeH pealbHbIX
CUTYallMil C TOMOIIBIO CUCTEM yPaBHEHUH

C rmapaMeTpaMu

KonTponbhast pabota: "3anauu c

120 .
rnapamMeTpamu

121 [ToBTOpeHue, 06001IeHNE,
cucTemMarusanus 3HaHui: "YpaBHeHus"

122 [ToBTOpeHue, o600IIEeH e,
cucTeMaru3anus 3HaHuil: "YpaBHeHHs"
[ToBTOpenue, o6o0IIEHKE,

123 cUCTeMaTH3alMsl 3HaHU: "Y paBHEHUS.
Cucrtembl ypaBHeHUI"

124 [ToBTOpeHue, 06001IeHNE,
cucremarusanus 3HaHui: "HepaBencraa"

125 [ToBTOpenue, 060061IeHNE,

cucreMaru3anus 3Hanuii: "HepaBencrsa"

126 [ToBTOpenue, o6o0IIEHKE,



127

128

129

130

131

132

133

134
135

136

cucremarusanus 3Hanui: "HepaBencraa"

[ToBTOpeHue, o600IIEeHNE,
cucrtemaTtusanus 3Hanuil: "[IpousBoaHas u
e€ npumeHeHue"

[ToBTOpenue, o6o0IIEHKE,
cucremarusauus 3Hauui: "[IponsBogHas u
€€ npuMeHeHue"

[ToBTOpenue, 06001IeHNE,
cucremaruszauus 3HaHui: "[IponsBogHas u
e€ npumeHeHue"

[ToBTOpenue, 060061IeHNE,
cuctemMarusauus 3HaHui: "MHTerpan u ero

IpuMeHeHue"
[ToBTOpeHue, o600IIEeHNE,
cucreMaru3anus 3HaHui: "OyHkuun'

[ToBTOpenue, o6o0IIEHKE,
cucTeMartu3aius 3Hanuit: "OyHkuun"
[ToBTOpenue, 060061IeHNE,
cucreMaru3anus 3Hanuit: "OyHkuun"
HroroBas koHTpobHas paboTa
Htorosast KOHTpOJIbHAs paboTa
[ToBTOpeHue, 0600mIEeH e,

cUCTeMaTH3aIusl 3HaHUM

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10






YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

» Maremaruka: anrebpa v Hauajia MaTeMaTHYECKOr0 aHaIn3a, FTeOMETPHSI.
Anrebpa u Havalla MaTemMaTuueckoro ananusa, 10 knace/ Komsirua FO.M.,
TkaueBa M.B., ®enopora H.E. u npyrue, AknmonepHoe 00IIeCTBO
«M3marenscTBO «IIpocBemenne»

* Maremaruka: anredpa U Hauajla MaTeMaTUYECKOr0 aHaIN3a, FTEOMETPUSL.
Anrebpa 1 Havasila MaTemMaTuyeckoro ananusa, 10 kimacc/ Mypasun K.,
Mypaguna O.B., O01iecTBO ¢ OrpaHUY€HHON OTBETCTBEHHOCTHIO «J[PODAY;
AxnronepHoe obmectBo «M3natenscTBo «IIpocBemenne»

Maremaruka: anredpa ¥ Hadaja MaTeMaTHueCKOro aHalin3a, reoMmeTpus. Anredpa
¥ Hayaja MareMarudeckoro ananmsa. 10-11 kmacchl: 6a30BbIi U yry0il. ypoBHH/
[I.A. Anumos, FO.M. Kossirun, M.B. TkaueBa u ap. - 4 uzn.- M.: [Ipocsenienue,

2017

METOANYECKHNE MATEPHUAJIBI 1JISA YUUTEJIA

Maremaruka (yriryosieHHbIH ypoBeHb). Peanu3zanus tpedboBannit ®I'OC cpegnero
oO1ero

oOpazoBanus : MmeToguueckoe mocooue mis yuurens / [JI. O. Pocnosa, E. E.
Anexceena,

E. B. byuko]; mox pex. JI. O. PocnoBoii. — M.: ®I'BHY «MuctutyT cTpareruu

Pa3BUTHA



oOpazoBanusi», 2023. — 92 c. : ui.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

caut "PEIIY 3I'D", caiir FIPI






MHUHHUCTEPCTBO NPOCBEIIEHUSI POCCUMCKOWN ®EJAEPALIUNA
Mununcreperso odpasosanns Upkyrckoii o61acTu

Yupasaenne o6pasosanus Aamunucrpaunuu lesexosekoro paiiona

MKOY Illenexosekoro paiiona ""Bobmienyrekas cpeansis mkosa Ne8'

VTBEPXKIEHO

JHPEKTOP IHKOJTHI
y2 e

[IIn6aHosa O.A.
npukaz Ne 437 o1 «30»
aBrycta 2023 1.

PABOYASI [IPOTPAMMA
(ID 646017)

y4edHoro npeamera «BeposiTHOCTL M cTATHCTHKA.
ba3zoBblii ypoBeHb»

st ooyvaroruxest 10-11 kiaccos

¢. boabmoi Jlyr 2023



IMNOACHUTEJIBHAASA 3AIINCKA

PabGouas mnporpamma yuyeOHOro Kkypca «BeposSTHOCTP M CTaTHCTHKa»
0a3zoBoro ypoBHs s oOywaromuxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepanbHOTO TOCYJAapCTBEHHOTO 00pPa30BATEIBHOTO CTaHAApTa CPEIHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIBABISIEMBIX K MAaTeMaTHYECKOMY OOPa30BaHHIO, W TPATUIUN POCCHICKOTO
oOpa3oBanus. Peanmuzanus mporpaMMbl OOECHEUYMBAaET OBNAJECHUE KIFOYSBBIMU
KOMIETEHIIUSAMH, COCTABIIAIOIMIMMU OCHOBY I CAMOPA3BUTHS U HEMPEPHIBHOTO
o0Opa3oBaHMsl, LIETOCTHOCTh OOIIEKYJIbTYPHOTO, TUYHOCTHOIO U MO3HABATEIHHOIO
Pa3BUTHUS THYHOCTH OOYJAFOIIIUXCSI.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

VYueOubiit Kypc «BeposiTHOCTh M CTaTUCTHKa» 0a30BOTO YpPOBHS SIBIISETCS
IPOJOJKEHUEM U PA3BUTHEM OJHOMMEHHOIO y4yeOHOro Kypca 0a30BOro ypoBHS
ocHOBHOI mikonbl. Kypc mpennazHaueH [uisi (popMupoBaHUS Yy OO0y4arouuxcs
CTaTUCTUYECKOM KyJIbTYpbl W IIOHUMAaHMS POJIU TEOPUM BEPOSITHOCTEM KaK
MaTeMaTHYECKOI0 MHCTPYMEHTA JUIsl U3yYEHHUs CIydallHBIX COOBITUH, BEIMYUH U
npoueccoB. Ilpu m3yueHunm Kypca 00OramaroTCsi MPEICTABICHUS Yy4YalllUXCs O
METOJAaX UCCIEA0BAaHN U3MEHYMBOTIO MUPA, Pa3BUBACTCS IIOHUMAHNE 3HAYUMOCTHU
U OOIIHOCTHM MaTeMaTHMYeCKHUX METOJO0B IO3HAHHSA KaK HEOThEeMJIEMOM 4YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHSI.

Conep:kaHue Kypca HanpaBJiI€HO Ha 3aKpEIUICHUE 3HAHWM, MOJYYEHHBIX HPH
W3YYEHHH Kypca OCHOBHOW IIKOJIBI M HA PAa3BUTHUE IPEIACTABICHUM O CIy4alHBIX
BEJIMYMHAX W B3aMMOCBA3SAX MEXKIYy HUMHM Ha BaXKHBIX IIPUMEpAX, CHOKETBI
KOTOPBIX ITOYEPIHYTHI U3 OKPYIKAOLIErO MUPA.

B cooTrBeTcTBUM C yKa3aHHBIMM ILEJISIMH B CTPYKType Yy4eOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEIHEN IIKOJbl Ha 0a30BOM YpPOBHE BbIACIICHBI
CIeNyIONe OCHOBHBIE coOJiepKarenbHble JuHUU: «CioydallHble COOBITHS U
BEPOATHOCTUY, «CiryyaiiHble BETUUYUHBI U 3aKOH OOJIBIINX YHCEID.

BaxxHyro dYacte Kypca 3aHMMAeT M3y4YEHHME TI'€OMETPUYECKOTO U
OMHOMHAJIBHOTO paclpeesieHui U 3HAKOMCTBO C MX HENPEPbIBHBIMU aHAJIOTaMU
— II0Ka3aTeJIbHbIM U HOPMAJIBHBIM PACIPEIEICHUSMMU.

Copepxxanne smuHMM «CiydailHble COOBITHSI M BEPOSITHOCTH»  CIIYXKHUT
OCHOBOW 711 (pOpMUPOBAHUS TIPEACTABICHUN O PACIPEICICHUH BEPOSITHOCTEH
MEXJly 3HAQUEHUSMHU CIIy4alHbIX BEJIMYMH, a TAK)XKE 3Ta JIMHUSA HEoOXOoAuma Kak
0aza g M3y4yeHHs] 3aKOHa OOJIbIIMX YHcesl — (YyHAAMEHTAIBHOIO 3aKOHa,
JNEUCTBYIOLEr0 B MPUPOJE M OOIIECTBE U HMMEIOLIEr0 MaTEeMaTUYECKYIO



dbopmanuzanuio. CaM 3aKOH OOJIBIIMX YUCEN Mpeiaraercsi B 03HAKOMUTEIbHOU
dbopMe ¢ MUHMMAIJIbHBIM UCIIOJIb30BAHUEM MaTEMaTU4YeCKOro (popmanusma.

Tembl, CBsi3aHHBIE C  HENPEPBIBHBIMU  CIIyYalHBIMH  BEIIMYMHAMH,
aKICHTUPYIOT BHHUMAHHE IIMKOJLHUKOB HAa ONUCAHWW W HW3YYCHUU CIIy4alHBIX
SIBIICHUH C TOMOIIBIO HENPepbIBHBIX (PyHKIMH. OCHOBHOE BHUMAHUE YIEISCTCS
MOKA3aTeIbHOMY W HOPMAJIbHOMY pacCIHpeAesiCHUsIM, TPU 3TOM TIPEIITOIaraeTcs
O03HAKOMUTEIFHOE HW3Yy4YeHHWE Marepuana 0e3 J0Ka3aTeIbCTB MPUMEHSIEMBIX
(bakToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenue kypca «BeposSTHOCTp U CTaTUCTHKa» Ha 0a30BOM YpOBHE
OTBOAUTCSA | yac B HENENI0 B TEUECHHE KaXJOro rojga oOyuyeHus, Bcero 68
y4eOHBIX YacCOB.

COAEPKAHHUE YYEBHOTI'O KYPCA

10 KJIACC

[IpencraBienne HaHHBIX C TOMOIIBIO Tabmuu u auarpamm. CpeaHee
apumeTHUyecKoe, MeauaHa, HauOoJibllleeé W HAWMEHbIIEEe 3HAYCHHUS, pa3Max,
JUCTIEPCHS ¥ CTAH/IAPTHOE OTKIIOHEHUE YHUCTIOBBIX HAOOPOB.

CryyaiiHble SKCTIEpPUMEHTHI (OTIBITHI) U CIy4yaiiHble COOBITHS. DJIeMEeHTapHbIC
coObITust (Mcxonbl). BeposTHOCTH citydaitHOTO coObITHA. bnm3ocTh 9acToTHl U
BEpOSITHOCTH  coObITHI.  CiydailHble  ONBITBI € PAaBHOBO3MOXHBIMU
9JIEMEHTAPHBIMU  COOBITUSIMU.  BeposiTHOCTH  COObITUH B ONBITax €
PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.

Onepanuu HajJ COOBITUSMU: NepecedeHue, 00beJUHEHUE, TPOTUBOIIOIOKHBIE
coObrTus. Jlmarpammel Ditnepa. @opMyina CIIOKEHHS BEPOITHOCTEH.

VYcioBHasg BEPOSITHOCTb. YMHOXEHHE BEpPOATHOCTEW. JlepeBO Ciy4yalHOTO
sKcriepuMenTa. @opmyiia MoTHOH BeposiTHOCTH. He3aBucumMbie COOBITHS.

KomOunaropHoe npaBuio ymHoxkeHus. [lepecranoBku U ¢pakropuai. Yucio
coueranuid. TpeyronbHuk [lackans. ®opmyna 6unoma HeroToHa.

bunapHbIi ciydaiiHbIil ONBIT (MCIIBITAHKE), YCIEX U Heyaada. HezaBucumbie
ucnbiTanus. Cepus HE3aBUCHMBIX HCHOBITAHWM 10 mniepBoro ycmexa. Cepus
HE3aBUCHUMBbIX UCTIIBITAHUN bepHyIu.

Cnyuaitnas  BenuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pactpenenenusa. [Ipumepsl pacrpenencHuid, B TOM YHCIE, T€OMETPUYECKOE H
OMHOMHAJIBHOE.



11 KIIACC

UucnoBple  XapaKTEpUCTHUKU  CIyYalHBIX  BEJIWYMH: MaTeMaTHYECKOE
OXXHWJaHUE, JUCIEPCUs M CTAHAAPTHOE OTKJIOHEeHue. Ilpumepsl mnpuMeHeHus
MaTeMaTUYECKOr0 OXHUJAHWs, B TOM YHUCIE B 3aJayax U3 MOBCEIHEBHOUN >KU3HHU.
Maremarnyeckoe OKugaHue OMHApHOM CiydailHOM BEeNIMYMHBI. MaTeMaTHuuecKkoe
OXHUJaHUE CYMMBI CIIydalHbIX BeJMYMH. MaremaTuyeckoe OXuJaHue U
JUCTIIEPCHS TEOMETPUUECKOr0 1 OMHOMUATIBHOTO PACTIPECICHHM.

3akoH OOJBIIMX 4YHCEN W €ro pojib B HaykKe, MNpUpOJe U OOIIECTBE.
Bri6opounblii METOT MCCIIETOBAHMIA.

[IpuMepbl HENpepbIBHBIX Ciy4daHbIX BedWM4MH. [lOHATME O TMJIOTHOCTH
pacrnpeneneHus. 3a1aud, IpUBOASIIME K HOPMAIbHOMY pactpeneneHuto. [lonstue
0 HOPMaJIbHOM pacIpee/ICHNN.

IIJIAHUPYEMBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIbTATbBI

JIngyHOCTHBIC pEe3yJbTaThl OCBOEHHS IMPOTPAaMMBbl YIECOHOTO TIpeaMeTa
«MaremaTuka» XapakTepU3yHOTCS:

I'paxxnanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIUN 00YUaAIOIIET0Cs] KaKk aKTHBHOTO
U OTBETCTBEHHOIO WICHAa POCCHHCKOro OOIIeCTBA, MPEJICTABICHUEM O
MaTeMaTHYECKNX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIH,
nporeayp TpaxaaHCKoro ooOmiecTBa (BbIOOPHI, OMPOCHI WU TIP.), YMEHUEM
B3aUMOJICCTBOBATh C COLMAJIbHBIMU HHCTUTYTaMHU B COOTBETCTBUU C HX
(GYHKIUSMHA 1 HA3HAYCHHUEM.

IIaTpuoTHyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO POCCUHUCKOM IpaKJaHCKOM MICHTUYHOCTH, YBOXKCHUS K
MPOLUIOMY Y HACTOAIIEMY POCCUMCKOW MAaTEMAaTUKH, IEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHYECKOW IIKOJIBI,
K HCHOJIb30BAaHUIO ATUX JOCTHXKEHUM B JIPYTMX HayKaxX, TEXHOJOTUsIX, cdepax
AKOHOMUKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUEM JIYXOBHBIX LIEHHOCTEHN POCCUHCKOTO HapOJa;
c(hOPMHUPOBAHHOCTHIO HPABCTBEHHOTO  CO3HAHMS, OTHYECKOTO  ITOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JTOCTHKECHUM HAYKH U AEATEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHUBOTO OYIYIIIETO.

JcTeTHYECKOe BOCIIUTAHME:



ACTETUYECKUM OTHOIIEHHUEM K MHPY, BKJIIOYAs SCTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pEIIEHNH, PaCCYXICHU;
BOCIIPUUMYHUBOCTBIO K MATEMAaTHYCCKUM acCIlieKTaM Pa3InyHbIX BUJOB UCKYCCTBA.
dusnyecKoe BOCIUTAHNE:
c(hOPMUPOBAHHOCTHIO YMEHHUS TPUMEHSITh MaTeMaTUYeCKHUe 3HaHHUS B
WHTEpecax 37J0pOBOTO U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (370pOBOE IHTaHKE, COATaHCUPOBAHHBIA PEKUM 3aHATHH U

OTJIbIXa, peryisipHasi dbusnueckas aKTUBHOCTB); buznuecKkoro
COBEPIICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHLHOMN
NEATEIbHOCTHIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IIEHHOCTH TPYAOJIIOOMS; MHTEPECOM K
paznuuHbiM  chepaM  NpoPECCHOHAIBHON  JEATENbHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMHU, YMEHHEM COBEpILIATh OCO3HAHHBIA BBIOOP
Oynymeri mnpodeccnrt W Ppeamu30BBIBATH COOCTBEHHBIC KU3HCHHBIC TUIAHEI;
TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHMyeckoMy oOOpa3oBaHHIO U
caMO0OOpa30BaHUI0 HA NPOTSHKEHUM BCEHW MU3HU; T'OTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PELICHUHU NIPAKTUYECKUX 3a/1a4 MaTEMaTHYECKOW HAIPABIECHHOCTH.

IKOJ0rHYeCcKoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO JKOJOTHYECKOW KYyJIbTYypbl, MOHHMAaHUEM BIIUSHUA
COLMAJIbHO-DKOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHUE IIPUPOJHON M COLMAIBHOU
Cpelpl, OCO3HAHUEM TIJIOOAJBHOTO  XapakTepa JKOJOTMYECKUX MpodieMm;
OpHEHTAlMEl Ha NMPUMEHEHUWE MAaTEeMaTUYECKUX 3HAHUW U1l PELICHUS 3a/1ad B
00JaCTH  OKpYXaroled Ccpelpl, IUJIAHUPOBAHHUS IOCTYNKOB M OLEHKU HX
BO3MOXKHBIX ITOCJICICTBUU I OKPYKAIOLIEH CPEbl.

IleHHOCTH HAYYHOI'O ITO3HAHMSA:

c(OPMUPOBAHHOCTBI0 MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAayKM W  OOIIECTBEHHOM  MpaKkTUKH, MOHUMaHUEM
MaTeMaTHYeCKON HayKH Kak c(epbl 4YeJIOBEUECKON MAESITeTbHOCTH, ITAamoB €€
pPa3sBUTHS M 3HAYUMOCTH JUI PA3BUTUSA LMBWIM3ALMM; OBJIAILCHUEM SI3BIKOM
MaTeMaTUKM U MAaTeMaTUYECKOW KyJIbTypOM KakK CPEACTBOM II03HAHUS MUPA;
TOTOBHOCTBIO OCYUIECTBIIATh MPOEKTHYI0 W HCCIEAOBATEIBCKYIO JEATEIBHOCTD
WHJVBUAYAJIbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIbTATDBI

MeranpeaMeTHbIe Pe3yJbTaThl OCBOCHHS MPOTPAMMBI Y4e€OHOTO MpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBLMU
OeticmeusMuU, YHUBEPCAIbHbIMU Pe2YIAMUBHBIMU OCUCMBUSMU.



1)  Vuueepcanvnvie  nosmasamenvuwvie  Oeiicmeus,  obecneyugarom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NpoOYyeccos obydarwuxcsi (oceoeHue
Memooo8  NO3HAHUSL  OKpYJcalowe2o  Mupa,  NpUMeHeHue  J102UYeCcKUux,
uccie0o8amenbCcKux onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAecTBU:

e BBIABIIATH U XaPaKTEPU30BATh CYIIECTBCHHBIE MPU3HAKA MAaTEMaTHUYECKHUX
OOBEKTOB, TOHSATUN, OTHOLICHWH MEXKIY TOHATUAMH; (OPMYITUPOBATH
ONpENENeHUs]  TMOHSATUW; YCTaHABIMBATh CYIIECTBEHHBIM  MpPHU3HAK
KJaccu(UKaluy, OCHOBaHUS JUIsi OOOOUIEHUS M CpPaBHEHHUS, KpUTEPUU
MPOBOAMMOTIO aHAN3A;

e BOCIpPUHUMATH, (opmMymupoBaTh U  NPeoOpPa3OBBHIBATH  CYKICHUS:
YTBEPAUTEIbHbIE W OTpPULIATEIIbHBIC, CAMHUYHBIC, YACTHBIE U OOIIHE;
YCIJIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npoTtuBopeursi B (aKkTax, JMAHHBIX, HAONIOACHUSIX W YTBEPKIACHUSIX;
npemsiaraTh ~ KPUTEpPUM  JJIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHI;

e JIeJaTh BBIBOJBI C HCIIOJIb30BAaHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHUH 110 aHAJIOTHH;

e TPOBOAMTH CaMOCTOSTEIIEHO J0Ka3aTelIbCTBA MaTeMaTUYECKIX
YTBEPXKJICHUM (TPSMBbIE U OT MPOTUBHOTO), BBICTPAUBATh apTryMEHTAIIUIO,
NPUBOJAUTH TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJIEHUS 1 BBIBOJIBI;

e BbIOMpaTh CHOCOO pemeHuss y4eOHOM 3aJayu (CpaBHMBATh HECKOJIbKO
BApUAHTOB peElIeHUs, BBIOMpaATh HawboJee MOAXOMANIMN ¢ Yy4ETOM
CaMOCTOATENLHO BBIJICTICHHBIX KPUTEPHUEB).

Bba3oBrbie ucciaenoBare/ibcKkue 1elCTBUA:

e HCIIOJNBH30BaTh BONPOCH KaK MCCJICAOBATCILCKUH MHCTPYMEHT ITO3HAHMS;
bopMyIHUpOBaTh BOMPOCH], (UKCUPYIOIMIME MPOTUBOpEUne, Mpodiemy,
yCTaHaBJIMBaTh HCKOMOE€ W  JaHHOe, (QopMUpOBaTh  THIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

e TPOBOAWTH CaMOCTOSITEIIbHO CIUTAaHHPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHME TI0 YCTAaHOBJIIEHHIO OCOOEHHOCTEH MaTeMaTH4EeCKOTO
0o0BeKTa, SBJICHHS, TPOIECCA, BBIIBICHUIO 3aBHCHUMOCTCH MEXIY
00BEKTaMH, SBJICHUSIMH, MPOIECCAMU;

e CaMOCTOSITENIBHO (POPMYTUPOBATH 0OOOIIECHUSI U BHIBOJIBI 110 pe3yJIbTaTaM
NPOBEAEHHOTO HAONIOCHUS, UCCIEIOBAHMs, OIECHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUI;



IMPOTHO3UPOBATH BO3MOJKHOC PA3BUTHUC IIPONHECCa, a TAKKC BbIJIBUI'ATb
IMPCAIIOIIOKCHUA O €I'0 PA3BUTHH B HOBBIX YCIIOBHAX.

Pa6ora ¢ undpopmanmeii:

2)

BBISIBIIAATh JIepULMTHI UHPOpMALMK, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJIsI pELICHUS 3a/1a4u;
BbIOMpAaTh  MH(QOPMAIMIO M3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MH(POPMAIUIO
pPa3TUYHBIX BUJOB U (POPM IPEACTABICHHUS;
CTPYKTYpPUpPOBaTh UH(POpPMALIKIO, MPEACTABIATh €€ B pa3IMUHbIX (PopMax,
WUTIOCTPUPOBATH TpaUUECKH;
OLICHUBATH HaJEKHOCTD uHbopMauu 110 CaMOCTOSITEIILHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

Vuueepcanvhvie KOMMyHUKamug@Huwle Oelicmeus, o0becneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00YUAIOUWUXCSL.
OO01menue:

BOCIIPUHUMATh M (QOPMYJIHPOBATH CYXKIEHHUS B COOTBETCTBUU C
YCIIOBUSIMU | LIETSIMU OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PCHHsI B YCTHBIX M MHCHbMEHHBIX TEKCTaxX, J1aBaTh IMOSCHECHUS I10
XOJly pelIeHUs 33/1a4i, KOMMEHTHPOBATh MOJYyUYCHHBIN Pe3yJIbTaT;

B X0JI¢ 0OCYKJIEHHS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
po0JIeMBbI, periaeMoil 3a1a4u, BEICKAa3bIBaTh UCH, HAIICJICHHBIC Ha TIOUCK
pCIIEHUs; COIMOCTABJIATh CBOM CYXIEHHUS C CYXICHUSMH JPYTUX
YYaCTHHKOB JHayiora, OOHapy>KHWBaTh Pa3IMuie W CXOJCTBO ITO3HIIMH; B
KOPpEeKTHOU opMme HopMyITupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHSI,
NPEACTaBIATh  pPe3yJbTaThl  pPEMICHHUS  3aJa4d,  OKCIEPUMEHTA,
UCCJICIOBaHMsI,  TPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHS C YUETOM 3aJ1a4 MPE3CHTAIIUN U OCOOCHHOCTEH ay TUTOPHUH.

CorpyaHu4ectBo:

MOHMMATh W WCHOJIb30BaTh  MPEUMYLIECTBA  KOMaHIAHOM U
WHIUBUyaJIbHON pabOThI pU pelIeHUH YU4eOHBIX 3a/1a4; IPUHUMATH 11EJTh
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM
paboThI, paclpeAenaTh BUAbl padoT, JOroBapuBaThCs, 00CY X AaTh MPOLECC
U pe3yibTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYIIOBKIX (popmax paboTsl (00CykaeHMs, 0OMEH MHEHHU,
«MO3TOBBIE WITYPMbDY W WHBIC); BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBaTh CBOM JIEUCTBHUSI C JPYTMMHU YJ€HAMU KOMAaH/IbI;
OIICHUBATh KAa4YECTBO CBOETO BKJIaJla B OOIIMUA MPOAYKT IO KPUTEPUSIM,
c(hopMyIMPOBAaHHBIM YYaCTHUKAMH B3aUMOJCHCTBUSI.



3) Vuueepcanonvie  pezynamuenvie  Oeiicmeus, obecneuusaiom
Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUHOCHIU.

Camoopranusanus:

COCTaBJISATh IUJIaH, aJITOPUTM PEIICHUS 3a7a4M, BBIOUPATh CIIOCOO PEIICHHUS C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOU MH(OpMAIUH.

CaMOKOHTPOJIb:

e BIIQJICTh HaBbIKAMU TO3HABATENBLHON pediekcun Kak OCO3HaHUS
COBEpIIIAEMbIX JIEUCTBUU W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB;
BJIAQJETh CHOCOOAMM  CaMOMPOBEPKH, CAMOKOHTPOJS Tpolecca u
pe3yJibTara peueHruss MaTeMaTUYeCKOM 3a/1auu;

e TMPEIBUAECTH TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU PEIICHUU
3a/layd, BHOCHUTb KOPPEKTHUBBI B JI€ATEIbHOCTh Ha OCHOBE HOBBIX
00CTOATENBbCTB, JaHHBIX, HAMICHHBIX OITMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHWBATH COOTBETCTBHE pE3yJbTaTa IENH U YCJIOBHUSAM, OOBSICHSTH
MPUYUHBI JTOCTHKECHUS WIM HEAOCTHXKEHUSI PE3YJIbTATOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIBTATBI
10 KVIACC

Uurarh ¥ CTPOUTH TAOJIUIBI U TUATPAMMBI.

OnepupoBaTh  NOHATUAMHU:  CpelHee  apudmeThyeckoe,  MeJUaHa,
HauOoJIbIlIee, HAUMEHbIIIEE 3HAaUYCHUE, pa3MaX MacCHBa YUCIIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSIMU: CIYyYaHBIM SKCIEPUMEHT (ONBIT) U CIydailHOe
cOOBITHE, DJIEMEHTApHOE COOBITHE (PIEMEHTAPHBIM HMCXOJ) CIYyYalHOTO OIIbITA;
HAXOJIUTh BEPOSITHOCTH B ONBITaX C PABHOBO3MOXHBIMH CIIyYallHBIMHU COOBITHSIMH,
HAaxOJUTh W CPaBHUBATh BEPOSTHOCTU COOBITUA B HU3YUYCHHBIX CIy4ailHBIX
DKCIIEPUMEHTAX.

Haxomute u ¢opMynupoBaTh COOBITHS: TIEpeceYeHHe Hu OOBEAUHEHUE
JAHHBIX ~ COOBITUH,  COOBITHE, TPOTUBOIIOJIONKHOE  JIAaHHOMY  COOBITHIO;
M0JIB30BAThCSl AUarpaMmaMu Jijepa U GOopMyJIoN CIIOKEHUS BEPOATHOCTEH MpuU
peleHny 3aaad.

OnepupoBaTh MOHATUSIMU: YCIOBHAsI BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS,
HaXOJUTh BEPOSITHOCTH C MOMOIIBIO IMPABUJIA YMHOXEHHS, C MOMOIIBIO JEpeBa
CJIy4aiiHOTO OMBbITA.

[IpuMeHsITh KOMOMHATOPHOE MPABUIIO YMHOKEHUS MPU PEIICHUN 3a7a4.

OnepupoBaTh MNOHSATUAMH: HCHBITAHUE, HE3ABUCUMBIEC HCHBITAHUS, CEpUS
UCTIBITAHWM, yCIEX W Heyaada; HaXOIUTh BEPOSATHOCTH COOBITHI B cepuu



HE3aBUCUMBIX HCTIBITAHUHN JI0 TIEPBOTO YCIIeXa; HAXOJAUTh BEPOSITHOCTUA COOBITHIA B
cepuu ucnblTanui bepnyum.

OnepupoBaTh  MOHATUSIMH:  CiydailHass  BEJIIMYMHA,  pAaCIpPElEIICHUE
BEPOSATHOCTEW, IMarpaMMa pacrpeIeIeHuUs.

11 KIIACC

CpaBHHBaTh  BE€POATHOCTM  3HAYCHUM  CIIyYalHOM  BEJIMYMHBI IO
pacupeaesiCHUIO UK € IIOMOIIBIO IHArPAMM.

OnepupoBaTh MOHATUEM MATEMATUYECKOTO 0KUAAHUS; IPUBOJAUTH IPUMEPBHI,
KaK MPUMEHSETCI MATEMATHYECKOE OXKHMAAHUE CIyYaWHOW BEIWYMHBI HAXOIUTh
MaTeMaTH4YECKOE 0KUAaHUE IO JAHHOMY PacClpeIeIICHHUIO.

HmeTh mipeicTaBIeHHE O 3aKOHE OOJIBIITNX YHCET.

HNmeTp npencraBiieHue 0 HOPMaJIbHOM PACIPEACICHUHN.



0 3 N D

TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne i/

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmMbl

HpeI[CTaBJ'IeHI/IC JaHHBIX W OIIMCAaTCIIbHasA
CTaTUCTHKA

CryyaifHble ONBITHI U CITy4allHbIE COOBITHS,
OIIBITHI C PABHOBO3MOKHBIMH
AJIEMEHTapPHBIMU UCXO0JIaMH

Omnepanuu HaZ COOBITHUSIMU, CIIOKEHUE
BEPOATHOCTEMN

VYcnoBHas BEpOSTHOCTD, IEPEBO
CIIy4aiHOTO OmbITa, (hopMyIIa MOJTHOM
BEPOATHOCTH U HE3aBUCUMOCTH COOBITUI

OneMeHTbl KOMOMHATOPUKH
Cepuu nocie10BaTeNbHbIX UCTIBITAHUI
CrnyyaifHble BEJTMYUHBI M PACIIPEICICHUS

O0001EeHUE U CUCTEMATU3ALMS 3HAHUN

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

KoanuecTBo 4acoB

Bcero

w AN W

34

KonTpoJibHbIe
padoThI

IIpakTHyeckne
padoThI

DJIEKTPOHHBIE
(undpossbie)
o0pa3oBaTe/ibHbIE

pecypcebl



11 KITACC

Ne i/

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbl

MareMaTnueckoe 0KMIaHNE CITy9alHON
BEJIMYHHBI

Jlucniepcus ¥ CTaHAAPTHOE OTKIIOHEHUE
CIIy4allHOH BEJINYMHBI

3aK0H OOJIBIINX YHCET

HenpepbiBHBIE CiTydaliHbIE BETUYUHBI
(pactipeneneHus)

HopmaneHoe pacnpeneneHus

[ToBTOpenue, o6o0IIeHNE 1
cUCTEMaTU3allis 3HaHUI

KoanuecTBo 4acoB

Bcero

19

34

KonTpoJbHble
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHBIE
(uu¢posbie)
oOpa3oBaTte/ibHbIE

pecypcbl






INIOYPOYHOE INIAHUPOBAHMUE
10 KVIACC

Ne i/

Tema ypoka

[TpencraBicHUe JaHHBIX C ITOMOIIBIO
TaOIHI] M TUarpaMm

Cpennee apudmeTrueckoe, MeIMaHa,
HarOOJIbIIIeE ¥ HAUMCHBIIICE 3HAUCHUS,
pa3max, JUCTIepPCHsl, CTAaHIaPTHOES
OTKJIOHCHHE YHCIIOBBIX HAOOPOB

Cpennee apudmeTrueckoe, MeIMaHa,
HaI/I60JII>H_Iee 1 HAMMCHBIICC 3HAUYCHUA,
pa3Max, JUCTIepPCHsi, CTAaHIapTHOES
OTKJIOHCHUEC YHUCJIOBBIX Ha60p03

Cpennee apudmeTrueckoe, MeIMaHa,
HaI/I60JII>H_Iee 1 HAMMCHBIICC 3HAUYCHUA,
pa3max, TUCIIepPCHsl, CTAaHIAPTHOE
OTKJIOHCHHUEC YUCJIIOBBIX Ha60p03

CrnyyaifHbIe SKCTICPUMEHTHI (OTIBITHI) U
CilydaiiHble COOBITHS. DIeMEHTapHBIC
coObITHS (MCXOBI)

BeposiTHOCTB CitydaliHOTO COOBITHSI.
BeposiTHOCTH COOBITHH B OMBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH

Koan4yecTBO 4acoB

Bcero

KonTpoJbHbie
padoThI

IIpakTHYecKue
padoTbI

Jlara
U3YYeHHs

DJICKTPOHHBIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcebl



10

11

12

13

14
15

16

17
18
19
20

BeposiTHOCTH ci1y4aifHOTro COOBITHS.
[TpakTuyeckas padora

Onepanuu Hajx COOBITUSAMMU:
nepecedeHue, 00beIMHEHNE COOBITHH,
HPOTUBOIOJIOKHBIE COOBITHS.
Juarpammsl Diinepa

Orneparuy HaJ, COOBITHUSIMU:
nepecevyeHue, 00beTMHCHUE COOBITHIA,
MIPOTUBOTMOIOXKHBIE COOBITHS.
Juarpammsl Diinepa

dopMmyiia CI0KEHHS BEPOATHOCTEN

YciioBHast BEPOATHOCTh. Y MHOKEHHE
BEpPOATHOCTEN. [lepeBo cirydailHOro
JKCIIEPUMEHTA

YcnoBHasA BEPOATHOCTb. Y MHOXKEHHUE
BEpOATHOCTEN. JlepeBo CirydyaiiHOro
JKCIIEPUMEHTA

VYcnoBHas BEpOSATHOCTh. Y MHOKEHUE
BepoATHOCTEH. JlepeBo cirydailHOro
HKCIIEPUMEHTA

®opmyJia MOJTHON BEPOATHOCTH
dopmyJia MOJIHON BEPOATHOCTH

dopMyiia MOJIHOU BEPOSATHOCTH.
He3aBrcuMeie cOOBITHSA

Konrponsnas padora
KomOuHaTOpHOE PaBUIIO0 YMHOKEHUS
[TepecTanoBku U (pakTopuan

Yucno coueTaHui

—_— e



21

22

23

24

25

26

27

28

29

30

31

32

33

Tpeyronbnuk Iackana. @opmyna
6unoma HeroTona

bunapHbIil cydaiHbIN OMBIT
(ucmbITaHKe), YCIIEX U HEylaya.
HezaBucumebie ucnbitanus. Cepus
HE3aBUCUMBIX UCTIBITAHUHN 70 IEPBOTO
ycrnexa

Cepus HE3aBUCHMBIX UCTIBITAHUN
bepnynnu

Cepust HE3aBUCUMBIX UCIIBITAHUH.
[TpakTuueckas pabota c
MCIIOJIb30BaHUEM DJIEKTPOHHBIX TaOIHUIL

Crnyualinas BelnMYMHA

Pacnpenenenue BepoATHOCTE.
Juarpamma pacnpeneneHus

CyMMa ¥ IpOM3BEICHUE CITyYaHbBIX
BEJIMYMH

CymMma 1 mpou3BeieHHe CITy4aiHbIX
BEJIMYHMH

[Ipumepsl pacnpeiesieHnii, B TOM YUCIe
reoMeTpUYeCcKoe 1 ONHOMHAITEHOE

IIpumepsl pacnipeesieHnid, B TOM YHCIIe
reoMeTpruecKoe 1 OMHOMHAIILHOE

[ToBTOpeHue, 060061IeHNE U
cUcTeMaTu3alus 3HaHu!

[ToBTOpeHme, 0600IIEHNE U
CUCTEMAaTH3alus 3HaHU!

Htorosas KOHTpoJbHAs paboTa



34 [ToBTOpenue, 0600IICHNE U

CUCTEMAaTHU3alus 3HAaHUN

OBILEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



11 KITACC

Ne i/

Tema ypoka

[ToBTOpenue, 06001IEHNE,
cuctematusanus 3Hanuil. CiryyaiiHbie
ONBITHI U BEPOSITHOCTH CIyYaHBIX
coObIThii. Cepuu HE3aBUCUMBIX
HUCIBLITAaHUN

[ToBTOpenue, 06001IEHNE,
cuctemartusanus 3Hanuil. CiryyaiiHbie
ONBITHI U BEPOSITHOCTH CIyYaTHBIX
coObITHii. Cepuu HE3aBUCUMBIX
HUCIBLITAaHUN

[ToBTOpenue, 06001IECHNE,
cucrematusanus 3Hanuil. CiryyaiiHbie
ONBITHI U BEPOSITHOCTH CIyYaHBIX
coObITHii. Cepuu HE3aBUCUMBIX
HUCIBLITAaHUN

[ToBTOpenue, 0600IIECHNE,
cuctemartusanus 3Hanuil. CiyyaliHbie
ONBITHI U BEPOSITHOCTH CIyYaHBIX
coObITHii. Cepuu HE3aBUCUMBIX
HUCIBLITAaHUN

IIpumeps! IpuMeHEHUs
MaTEMaTHYECKOTO OKUIAAHUS
(cTpaxoBaHue, JOTEpEs)

KoandyecTBO 4acoB

Bcero

KonTpoJbHbie
padoThI

IIpakTHYecKkue
padoThI

Jlara
U3yYeHUs

DJIeKTPOHHbIE
uudpoBbie
o0pa3oBaTe/bHbIE

pecypcebl



11

12

13

14

15

16

17

18

MaremaTtuueckoe OXKHUJJaHUC CYMMBbI
CJ'Iy‘IElfIHI:IX BCINYNH

MateMaTnyeckoe OKUJaHue
reOMETPUYECKOTO U OWHOMHATILHOTO
paclpeneneHuin

MareMaTu4eckoe OKUIaHnue
FeOMETPUUECKOro U OMHOMHAILHOTO
pacrnpeneneHui

Jucnepcus U cTaHJapTHOE OTKJIOHEHNE
Hucnepcus u cTaHAapTHOE OTKIOHEHHE
Jucniepcun reoMeTpu4eCcKoro u
OMHOMUAJIBHOTO PaCIpeACICHUS
[TpakTuueckas pabota c
UCTIOJIb30BAaHUEM 3JIEKTPOHHBIX TAOIHUI]
3akoH O00abIIUX yncen. BeibopouHnsbrit
METOJ HCCIIEJOBAaHUI

3akoH OonpIIMX yncen. BeioopouHslii
METOJI NCCIICIOBAHUH

[TpakTuueckas pabota c
UCTIOJIb30BAaHUEM 3JIEKTPOHHBIX TAOIHUI]
Hrorosasi koHTpOIbHAs paboTa
IIpuMepsl HENPEPBIBHBIX CIIy4alHBIX
BeanurH. OyHKINS IIOTHOCTH
pacnpenenenusi. PaBHomepHoe
pacrpeesieHue U ero CBOMCTBa
IIpuMepsl HENPEPBIBHBIX CIIy4alHBIX
BennYuH. OyHKIUS IIOTHOCTH
pacnpenenenusi. PaBHomepHoe



19

20

21

22

23

24

25

26

pacIpeesieHUe U Ero CBOMCTBA

3anauu, NPUBOIALINE K HOPMATILHOMY
pacnpenenennto. OyHKIMS MJIOTHOCTH U
CBOIICTBa HOPMAJILHOTO pacHpeeIeHUs

[TpakTuueckas pabota c
HCIIOJIb30BAHUEM SJICKTPOHHBIX TaOJIUIL

[ToBTOpeHme, 06001IeHNE 1
cucreMaTru3sanus sgaHui. OnucarenbLHas
CTaTUCTUKA

[ToBTOpeHue, 060061IeHNE U
cucreMarusanus 3HaHui. OnucarenpHast
CTATUCTHUKA

[ToBTOpenme, 0600IIEHNE U
cucteMaTtn3anys 3HaHuN. OIBITEI C
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH

[ToBTOpenue, 0600IIEHNE U
cucteMaTtn3anys 3HaHuH. OIBITEI C
PaBHOBO3MOYKHBIMH 3JIECMEHTAPHBIMU
COOBITHSIMH

[ToBTOpenue, 0600IIEHNE U
cucTeMaTH3alus 3HaHui. Beraucienue
BEPOSITHOCTEH COOBITHI C MPUMEHEHHEM
dbopmys u rpadUIECKIX METOZIOB
(koopauHaTHas MpsMas, IepeBo,
quarpamma Jiiepa)

[ToBTOpenue, 0600IIEHNE U
cucTeMaTh3alys 3HaHui. Bergucienue



27

28

29

30

31

32

BEPOSTHOCTEW COOBITHI ¢ PUMEHEHHUEM
dbopMy u TpadUIECKIX METOIOB
(xoopavHaTHas npsMas, 1epeBo,
auarpamma Jusepa)

[ToBTOpeHue, 06001IeHNE U
CHUCTeMaTH3alus 3HaHui. Beruucnenue
BEPOSTHOCTEH COOBITHI ¢ MPUMEHEHNEM
dbopMyIT 1 TpadhUIECKIX METOIOB
(xoopavHaTHas npsMas, 1epeBo,
nuarpamma Jiiepa)

[ToBTOpeHme, 06001IeHNE 1
CHCTeMaTH3alus 3HaHWi. Beruucnenue
BEPOSITHOCTEW COOBITHI ¢ IPUMEHEHUEM
dbopMyIT 1 TpadUIECKIX METOIOB
(xoopauHaTHAs MpsMas, IepeBo,
nuarpamma Jiiepa)

[ToBTOpeHme, 06001IEeHNE 1
cuctemarusanus 3HaHuil. CirydaiiHble
BEJIMYMHBI U pacrpeesieHus

[ToBTOpeHue, 06001IeHNE U
cucremarusanus 3HaHuil. Cirydalinble
BEJIMYUHBI U pacIpeiesieHus

[ToBTOpeHue, 06001IeHNE U
cucTeMaTH3aIus 3HaHUH.
MaremaTuyecKkoe OKUIAHUE CITy4YaHON
BEJIMYHHBI

[ToBTOpeHmE, 0600IIEHNE U

CHUCTEMAaTH3aLMsI 3HAHUH.
MaremaTuyecKkoe OKUIAHUE CIIyYaHON



BCIIMYNHBI
33 Hrorosasi koHTpOIbHAs paboTa
34 [ToBTOpenue, o6o0IIEHNE U

CUCTEMAaTHU3alus 3HAaHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34






YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

caut "PELIY EI'D"
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yueOHoro npeamera «l'eomerpusi. Yriy0/eHHBIH YPOBEHb»

st obyuaromuxest 10 — 11 knaccos

¢. boabwoi Jlyr



IMNOACHUTEJIBHAASA 3AIINCKA

['eomerpust sBasieTcss OJHUM M3 0a30BBIX KYpCOB Ha YPOBHE CPEIHETO
o0miero oOpa3zoBaHus, TaKk Kak 00ECIeUnBaeT BO3MOXXHOCTh U3yUEHUS TUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIpPaBJIEHHOCTH W MPEIMETOB TI'YMAHUTAPHOIO IUKJIA.
[Tockonpky  JorMYecKkoe  MBIIUIEHHE,  (QOopMUpyeMOe€  IpU  U3Y4YECHUHU
00y4arolMMUCS OHATUHHBIX OCHOB I'€OMETPUH, MPHU J10KA3aTEIbCTBE TEOPEM U
IOCTPOEHUU LIETIOYKU JIOTHUECKUX YTBEPXKICHUHN MPU PEUICHUH N€OMETPUUYECKHUX
3a]la4, YMEHHE BBIIBUTaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSL IIPU PELIEHUM 337a4 €CTECTBEHHO-HAyYHOI'O LMKJIA, B YaCTHOCTHU
¢usnyeckux 3anad.

I{enb ocBoeHus mporpaMmMbl yueOHOro Kypea «I'eomerpus» Ha yriryOoaéHHOM
YpPOBHE — pa3BUTHE WHJMBHUAYAJIbHBIX CHOCOOHOCTEM O0OydYarolmuxcsi Mpu
U3YYEHUU T€OMETPUH, KaK COCTaBIIAIONIEH MpeIMeTHON obnactu «MaremaTuka u
uHdpopMaTHKa»  dYepe3  oOecreyeHre  BO3MOXKHOCTH  NpUOOpeTeHus U
UCIOJb30BaHusl Oosiee TIyOOKHMX TEOMETPUYECKUX 3HAaHUM W JEeWCTBUH,
crneuuUUHbBIX TEOMETPUHU, U HEOOXOJUMBIX AJI YCHEIIHOIO MPOPECCHOHATBHOTO
00pa3oBaHMsl, CBSI3aHHOIO C UCIIOJIb30BAHUEM MAaTEMATHUKH.

[TpuopuTeTHBIMM 3aJlayaMu Kypca TIE€OMETpUM Ha YriayOJIEHHOM YpOBHE,
pacIIMPSIIOUIMMH U YCUJIMBAIOIIUMU KypC 6a30BOr0 ypOBHS, SIBJISIFOTCS:

pacUIMpeHHe MPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIMM MUPOM;

(opMHpOBaHHE TMPEJACTABICHUS O IMPOCTPAHCTBEHHbIX (UIypax Kak o
BOKHEHIIMX MAaTEMATHYECKMX MOJEINAX, MO3BOJIIOLNIMX OINMCBHIBATH M H3ydaThb
pasHbIE SBJICHUS OKPYXKAIOLIEro MUPA, 3HAHUE TIOHIATUIHOIO anmnapara 1o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reoMeTpuu;

dbopMHpOBaHWE  YMEHHMS  BJAJE€Thb  OCHOBHBIMH  MOHSATUSMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWCTBAaMH, 3HaHHE TEOPEM,
dopMyll U yMEHHE UX NPUMEHSTb, YMEHMs JOKa3bIBaTh TEOPEMbl M HAaXOJUTh
HECTaHJIapPTHBIE CIIOCOOBI pEeIIeHUs 3a]1a4;

dbopMHpOBaHKE YMEHHS pAaCllO3HABAaTh HA YEPTEkKaxX, MOACNAX U B pealbHOM
MUpPE MHOTOIPAaHHUKM M Te€jJa BpalIEeHUs, KOHCTPYUPOBATH TI'€OMETPUUYECKUE
MOJIEIN;

(¢opMupoBaHHE MOHHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOI'O MOCTPOEHUS
MaTeMaTHYECKUX TEeOpHuil, (pOopMUpOBaHME NOHHMAHHUS POJU AKCHUOMATHKU IpU
IIPOBEJICHUHU PACCYKICHUN;

(opMHpOBaHHE yMEHUS BIAJAETh METOJAMHU JOKA3aTEIbCTB U aJITOPUTMOB
pelIeHus, YMEHUS WX IPUMEHATh, MPOBOAMUTH JOKA3aTEJIbHBIE PACCYXKIACHHUS B
X0/I€ PELICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33/]1a4 C IPAKTUYECKUM COJIECPKAHUEM,
(opMupOBaHHE MpPEICTaBICHUSI O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  IpPHU



000CHOBaHUU MATEMATUYECKUX YTBEPKJICHHUI U POJIM AKCUOMATUKU B IPOBEACHUU
JEYKTUBHBIX PACCyKIACHUM;

pa3BUTHE M COBEPIIEHCTBOBAHME MHTEIUICKTYaIbHBIX UM  TBOPUYECKHX
CIOCOOHOCTEN 00YyUaroIIMXCcs, MO3HABATEIbHOW aKTUBHOCTH, MCCJIEIOBATEIHCKUX
YMEHUM, KPUTUIYHOCTH MBIIUICHHS, THTEPECa K U3yUYCHUIO T€OMETPUH;

dbopmupoBanre (HYHKIIMOHATLHONH TPAaMOTHOCTH, PEICBAHTHON TE€OMETPHH:
YMEHUSI PACloO3HABaTh TMPOSBICHUS TEOMETPUUYECKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX >KM3HEHHBIX CUTYyallUsX U MPHU U3YyUYEHUU APYTHX
y4eOHbIX  MPEAMETOB, MPOSBICHUS 3aBUCMMOCTE UM  3aKOHOMEPHOCTEH,
MOJECIUPOBAHUSL PEANbHBIX CUTyallUd, HCCIEIOBAHMUS MOCTPOEHHBIX MOJIEIIECH,
WHTEPIPETALNUN TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZICpKAaTEIBHBIMU JTUHUSAMH y4eOHOTO Kypca «['eomerpus» B
10-11 «xmaccax sBusaworcs: «lIpsimMble HW  IIOCKOCTU B MPOCTPAHCTBEY,
«MHuororpannukun», «Tema Bpamenus», «BekTtopel ©  KOOpAMHATHI B
POCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSIMUY», PEIEBAHTHBIMU T€OMETPUHM Ha YriayOJEéHHOM ypOBHE OOyuyeHHUs B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIEpkKATEJIbHBIM JIMHHUSIM Y4eOHOro Kypca, a
dbopMHpOBaHHE  JIOTMUYECKMX YMEHUH  pachpelnensieTcss He  TOJbKO 110
COJIepKaTEeNbHBIM JIMHUSAM, HO | 10 rojgam obyueHus. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJsibTaTaM ocBoeHusl DesepanbHON paboueit
POrpaMMbl, paclpeleEHHbIM 1O TojaaM OOyYeHHs, CTPYKTYpPUPOBAHO TaKUM
00pa3zoM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIIMAIBHBIM BOIIPOCAM 00yYaroluecs
oOpamiaJiich  HEOJHOKpPATHO. JTO  TO3BOJISIET OpPraHU30BaTh  OBJIAJICHUE
reOMETPUYECKUMU MOHSATUSIMU U HaBBIKAMHU TOCJIEIOBATENIBHO U MOCTYIATENIBHO, C
coOJr0/IeHreM MPUHIIUIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPE/ICTABICHUN O0YyUYalOIIUXCsl, PaClIupss U YriayOsis
e€, 00pa3yst NpPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon kK U3y4EHUIO TEOMETPUU Ha YIi1yOJIEHHOM YPOBHE MO3BOJISET:

co3gath  ycinoBus ans  guddepeHnmanuui  OOy4eHHs, OCTPOCHHS
WHIUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX MpOrpaMM, OOECHeUUuTh YIIIyOJIEHHOE
U3YyYEHHUE T€OMETPUH KaK COCTaBIAOIIEH yueOHoro npeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOIIUXCA K MPOJOKEHUIO H3YUCHHS MaTeMaTUKH C
yaéToM BBIOOpa Oynmymiel mpodeccun, oOecrednBas MPEEeMCTBEHHOCTh MEXKITY
o01uM 1 ipoeccroHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHoro kypca «I'eomeTpusi» Ha yriayOJEHHOM YpOBHE
otBoautcs 204 gaca: B 10 knacce — 102 4gaca (3 gaca B Heaeno), B 11 kmacce — 102
yaca (3 yaca B HEJIEIIIO).



COJEP XAHME OBYUYEHUA
10 KVIACC

IIpsiMBbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHUHU:
aKCHOMBI CTEPEOMETPUH U CIEICTBUS U3 HUX.

B3anmHoe pacnosioxkeHue MNpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECs,
NapajuleJibHble W CKpeluuBaronuecss npsaMbsle. [Ipu3Haku CKpemmBarOnmxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IJIOCKOCTEN B MMPOCTPAHCTBE: NapajlieIbHbIE
IPSIMBIE B IPOCTPAHCTBE, MAPAIIIENBHOCTD TPEX NPSIMBIX, IAPAJUIENIBHOCTD IPAMON
U 1uiockoctu. [lapannenbHoe W LEHTpallbHOE MPOEKTUPOBAaHUE, H300pakeHue
¢uryp. OcHOBHbIE CBOMCTBa MapajieNbHOIO NpOeKTUpoBaHus. M3o0pakeHue
buryp B mapajuiesibHONW MPOEKIHUU. YTJbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy MPSMBIMH B IIPOCTPAaHCTBE. [lapayyienbHOCTh TIIOCKOCTEN: MapajuleibHbIE
IIJIOCKOCTH, CBOMCTBaA [apalIeIbHBIX IIJIOCKOCTEHN. [Ipocrenmue
OPOCTPAHCTBEHHBbIE (GUIYpbl Ha IUIOCKOCTU: TETpajlp, Napajuleenumnen,
MMOCTPOCHUE CEUCHUU.

[lepnieHAUKYJISAPHOCTD NMPSIMOM U IUIOCKOCTH: NEPIICHAUKYJIPHBIE MPSIMbIC B
IIPOCTPAHCTBE, MNPSIMBIE MAPAIIEIABHBIE W MEPHECHAUKYJSIPHBIE K IJIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH IPSAMOM M INIOCKOCTH, TeOopeMa O IpsAMOU
NIEPIEHANKYJIAPHON IIJIOCKOCTH. OproronanpHoe IIPOCKTUPOBAHMUE.
[lepieHAUKYJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT  HpsAMOM 10  IJIOCKOCTH,  MHpoeKkuuss  (GUrypel  Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh ~ IUIOCKOCTEM: MPHU3HAK  IEPIEHIUKYJSIPHOCTH — JIBYX
II0cKoCcTer. Teopema o0 TpEX NEePIEeHANKYIIAPAX.

VYrael B NPOCTPAHCTBE: YroJl MEXAY IPSMOM U IUIOCKOCTBIO, JIBYTPaHHBIN
yroJj, JUHEWHBIN YroJl ABYTPAHHOTO yryia. TpEXTpaHHbI U MHOTOTPAHHBIC YTJIbI.
CBoliCTBa IUIOCKHMX YIJIOB MHOrorpaHHoro yria. CBoWCTBa IUIOCKMX U
JBYIPAHHBIX YTJIOB TPEXIPAaHHOTO yria. TeopeMbl KOCMHYCOB W CHUHYCOB IS
TPEXTPAHHOIO yIJIa.

MHOrorpaHHuKu

Buabl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. llpusma: n-yrosnpHas
npu3Ma, npsiMasi 1 HaKJIOHHas IPU3Mbl, OOKOBask U MOJHAS MOBEPXHOCTb MPU3MBI.
[lTapannenenunen, OPAMOYTOJIBHBIA — IMMAPAJUIENENUIIE] W  €r0  CBOWCTBA.
Kparuaiimine mnyTH Ha TIOBEPXHOCTHM MHOTOrpaHHuka. Teopema Oilnepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupamupa: n-yroiapHas mnHpaMuna,
npaBuwibHas W ycedu€HHass mnupamuabl. CpoiicTBa péOep M OOKOBBIX TI'paHei
NpaBWIBHOW nupamubl. lIpaBuibHBIE MHOTOIpaHHUKH: IPaBUJIbHAS IIpU3Ma U



IIpaBWJIbHAS IMPAaMHA, TPAaBWIbHAS TPEYroJibHAs IHpPaMHAA W IPaBUJIBHBIN
TeTpa’ap, KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOIPAHHUKAX: OKTadp,
JOACKAdIP U UKOCADIP.

BblunciieHne 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JuaroHaiu, YIJIbl.
[Tnomans OOKOBOW MOBEPXHOCTM W TOJIHOM MOBEPXHOCTH HPSIMOWU MPHU3MBI,
IUIOLAJb OCHOBAaHMM, TeOopeMa O OOKOBOW IOBEPXHOCTU NPSIMOM IPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH NPABUIBLHOW MHPaMUJIbI,
TeopeMa O IUIOLAAU YCEYEHHON TUPaMU/IbI.

CummeTpuss B NOPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUM  NPABUIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUss B MpPAaBWIBHOM MHOTIOIPAHHHUKE: CUMMETpUS
napajuieJIeiunea, CUMMETPHUS IPABWIBHBIX IMPU3M, CUMMETpUA IIPaBUIIBHOU
IIAPAMHUIBI.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHS: BEKTOp B INPOCTPAHCTBE, HYJEBOW BEKTOP, IJIMHA HEHYJEBOTO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBIE, COHANPABJICHHBIE W  IPOTUBOIIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [I€HCTBUSI ¢ BEKTOpAMU: CI0KEHUE
U BBIYUTAHHUE BEKTOPOB, CyMMa HECKOJIbKUX BEKTOPOB, YMHOXXCHUE BEKTOpa Ha
yucio. CBOKCTBA CHOKEHUS BEKTOPOB. CBOMCTBA YMHOXKEHUS BEKTOPA HA YHUCIIO.
[ToHsaTHE KOMIUTaHApHBIE BEKTOpPHI. lIpuU3HAK KOMIIIAHAPHOCTU TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pas3loKEHHMM BEKTOpa II0  TPEM
HEKOMIUIaHAapHBIM  BeKTOopaMm. IIpsmoyrompHas  cucrema  KOOpAMHAT B
npocrpancTBe. Koopaunatel BekTopa. CBs3b MEXIy KOOPAMHATaMHM BEKTOpPa M
KOOpAMHATAMU TOYEK. YTOJI MeEXIy Bekropamu. CKalspHOE MpPOU3BEIACHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenus

[loHsATHS: IMIMHAPUYECKAss MOBEPXHOCTh, KOHHMYECKAsi MOBEPXHOCTH,
chepuueckas TIOBEPXHOCTb, OOpa3ymoIllue TMoBepXHOCcTe. Tena BpalleHus:
IWIMHIP, KOHYC, yCEU€HHBIH KOHYyC, cdepa, map. B3auMHoe pacroyiokeHue
cheppl W IUIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe. M3o0paxkeHue Ten
BpallleHus1 Ha TUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. CummeTpus cdepsl u
mrapa.

O6béM. OcHOBHBIE CcBoOiicTBAa 00BEMOB Tein. Teopema 00 00bEMe
NPSIMOYTOJIBHOTO Tapayiesienumneqa M cienctsus u3 He€. OO0bEM TpsIMod u
HAKJIOHHOM MPU3MBI, IWINHIPA, MUPaMHUAbl 1 KoHyca. O0BEM mapa W mapoBOro
CETMEHTA.

KomOuHanmu Ten BpamieHuss WU MHOTOTpaHHHUKOB. [Ipu3ma, BhucaHHas B
IWIMHIpP, OINHCaHHas oOkojo wwimHapa. Ilepeceuenne chepsl u mapa ¢
wiockocThio. Kacanme mrapa u chepsl 1iockocThio. [loHSTHE MHOTOTpaHHUKA,



OTMHMCAHHOTO OKOJIO cdepbl, chephl, BNUCAHHOW B MHOTOTPAHHUK WU TEJO
BpalCHUS.

[Tnomaas MOBEPXHOCTH UWIMHApA, KOHYyca, IIIOHaab chepbl U €€ yacTei.
[Togobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, ILIONMIAACH MMOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue mnogodusi, romorteTusi. Pemienue 3amau Ha
MJIOCKOCTH C UCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJ BPALIEHUSI: CEYEHUS LUIIMHpa
(mapayuielbHO M NEPHEHAMKYJSAPHO OCH), CEYeHHUs KOHyca (MmapasuiesibHbIe
OCHOBAHHUIO U MPOXOIAIINE YePe3 BEPIINHY), CEUEHHUS IIapa, METOJIbI TIOCTPOCHUS
CEUYEHUI: METOJ| CJIeJIOB, METOJ BHYTPEHHETO MPOCKTUPOBAHUS, METOJ MEpPEeHOca
CEKYILEH TIOCKOCTH.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

Bekroper B mpoctpanctBe. Onepauuu Haja BeEKTopaMu. BekTtopHoe
yMHOXEHHE BeKTOpoB. CBOWCTBa BEKTOPHOrO yMHOXeHUsA. [IpsmMoyrosibHas
cucTteMma KoopAuHaT B rpocTpancTBe. Koopnunatel BekTopa. PasznoxeHnue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIA METOJ TPH PEHICHHUH Te€OMETPUUECKHUX
3a1ad4.

JBMKEeHHUs B IPOCTPAHCTBE

JIBiwxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHUss W paBEHCTBO (Quryp.
OO6mme cBoiicTBa JBMXKEHUH. BuIbl JBWXXEHUN: MapajuiesibHbI MEepeHoc,
LHEHTpaJbHas CHUMMETPUS, 3€pKajlibHasi CUMMETpPHs, IMOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xxaaHckoe BOCIIMTAHKE:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON IMO3HUINK O0YJAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOTO  O00ImecTBa,  NPEICTaBIEHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
NpoleAyp TPakKIaHCKOTO o0OIIecTBa (BBIOOPHI, ONPOCHI M JIPYyroe), yMeHHue
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMH HWHCTUTYTaMHM B COOTBETCTBHUM C HX
GYHKIUSMHA 1 HA3HAYCHUEM;

2) naTpUOTHYECKOe BOCTIUTAHUE:

c(hOpMUPOBAHHOCTh POCCUUCKON TPaXKAAHCKON HMJIEHTUYHOCTH, YBAXKEHUS K
MPOILJIOMY M HACTOSIIIEMY POCCUICKOM MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUAM POCCHMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHYE€CKOW IIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTIXKCHHH B APYrMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKHU;

3) IYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAHME JTYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoja, ChOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO MOBEJICHUS, CBA3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNM HAyKHM U JEATEIbHOCTbIO YYEHOr0, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYHUBOTO OyAYIIErO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKJIOYAsh ACTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, PACCYKIECHUH, BOCTIPUUMYHUBOCTh
K MaTEMaTUYECKUM acleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BOCIUTAHME:

chOPMUPOBAHHOCTh yMEHHUSA NPUMEHAThH MaTeMaTUYeCKHe 3HAHUS B
MHTEpecax 3I0pOBOT0O U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBBIO (3JI0pPOBOE IHUTAHHWE, COATAHCHPOBAHHBIA PEXKUM 3aHATHH W
OTIIbIXa, peryisipHas (pu3uveckas aKTUBHOCTH), (PU3HMUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTENBHOMN AEATEIbHOCTHIO;

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTh K TpPYyHdy, OCO3HAHWE IIEHHOCTH TPYAOTIOOWsS, HHTEpPEC K
pasnuyHeiM  chepaMm  MPOPECCHOHAIBHOW  JCSATENBHOCTH, CBA3AHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHUE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccud W pealu30oBbIBAaTh COOCTBEHHBIE >KU3HEHHBIC IUJIaHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHM4YeCKOMY  OOpa3oBaHUIO U



CaMOOOpa30BaHUI0 Ha MPOTSIKEHUM BCEW KU3HU, TOTOBHOCTH K AaKTUBHOMY
YYaCTUIO B PEIICHUU MPAKTUYECKUX 3aJ1a4 MaTEMAaTUYECKOM HAIPaBIECHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOW  KYJIbTYphbl, TOHUMAHHE BIIUSHUS
COIMAJIbHO-DPKOHOMUYECKHUX TMPOIECCOB HAa COCTOSIHUE MPUPOJHON M COIMAIbHON
Cpenbl, 0CO3HAHUE TJIO0ATHHOTO XapaKTepa SKOJIOTHUECKUX MPOOIeM, OPUEHTAITHS
Ha TPUMCHCHHE MaTEMAaTHYCCKHUX 3HAHWN JUIS pelieHdus 3agad B 00JacTu
OKpYy’XKarolel cpenpl, IUIAHUPOBAHUE IIOCTYNKOB W OIICHKM HUX BO3MOXXHBIX
MOCJICACTBUMN JIJIs1 OKPY>KAIOIIEeH Cpeibl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKHW W OOIICCTBEHHOM  MPAKTUKH, TTOHUMAaHHE
MaTeMaTHYECKOW HayKHW Kak c]epbl uYeloBeYeCKOW MesATeIbHOCTH, JTaroB €&
pa3BUTUSI W 3HAYMMOCTH JUIsl DPa3BUTHS LMBUJIM3AIUU, OBJAJEHUE SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOW KyJIbTypoll Kak CpEJCTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYIIECTBJISATh IMPOCKTHYID M MCCIEI0BATEIBCKYIO JCATEIHLHOCTD
WHJMBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble jjoruyeckue 1eicTBus:

BBISIBISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTEMaTUYECKUX
O00OBEKTOB, TOHSATUH, OTHOLICHUW MEXAY TMOHATHUSAMHU, (QOPMYJIHPOBATH
onpeereHusl MOHATHI, YCTAaHABIMBATh CYIECTBEHHbIN NMpPU3HAK Kiaccu(UKaluu,
OCHOBaHMS J1s1 0000IIEHHS U CPABHEHMSI, KPUTEPUU MTPOBOIUMOI0 aHAJIN3a;

BOCIIpUHUMATh,  (OPMYyIUpPOBaTH U  NPeoOpa3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, €IMHUYHbIC, YaCTHBIE U OOIIIHE, YCIOBHBIE;

BBISIBIISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBA3U U IIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOJMIOJACHUSAX U YTBEPXKICHUSIX, MpeAsiaraTb KPUTEPUU s
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUNI;

JejaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUECHHI, YMO3aKIFOUEHUH 110 aHAJIOTUH;

IIPOBOAUTH CAMOCTOSATENIBHO J0KA3aTENbCTBA MATEMATHUYECKUX YTBEPKICHUIM
(IpsiMbI€ ¥ OT MPOTUBHOTO), BHICTpAUBATh apryMEHTAIIUIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000OCHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BHIBO/IbI;

BBIOWpATh Crmoco0 pemieHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  peIlEHHUs, BbIOMpaTh Hauboliee MOAXOASAIIMA ¢ y4€TOM
CaMOCTOATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbcKme 1eiicTBUS:



WCIIOJIB30BaTh BOIPOCHI KaK WCCIIENOBATEIbCKUA WHCTPYMEHT TO3HAHUS,
dbopMyupoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTHUBOpEUHE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIOTE3y, APIYMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHHUE;

MPOBOJAUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIEOBAHUE
110 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTHYEeCKOro 00beKTa, SIBJIIEHU, IpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy 00bEKTaMU, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOATENbHO (OPMYIMPOBATH OOOOIIEHUS U BBIBOJABI IO pe3yjbTaTam
IPOBENEHHOTO  HAOJIONEHMS, UCCIEIOBAaHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoIlecca, a TaKKe BbBIJIBUTATh
MPETNOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISBIIATH JACHUIINTHI HHPOPMAIIMH, JaHHBIX, HCOOXOIUMBIX ISl OTBETAa Ha
BOIIPOC U JIJI PELICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh M HUHTEPHPETUPOBATh HH(POPMAIMIO DPA3IUYHBIX BUIOB U
dbopm npeacTaBiIeHUS,

CTPYKTYPUPOBaTh WH(POPMAIHMIO, TPEICTABIATh €€ B Pa3IUYHBIX (OpMax,
WUTIOCTPUPOBATH TpadUUIECKH;

OIICHUBATh HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSATEILHO
c(hopMyITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIe 1elicTBUS

OoO1enne:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUIMHU U
HeassMU  OOIIEHHUs, SICHO, TOYHO, IPaMOTHO BBbIpaXXaTh CBOI TOYKY 3pECHUS B
YCTHBIX M TMHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJYy PEIICHUS 3a7ayH,
KOMMEHTHPOBATH MOJYUYCHHBIN Pe3yJIbTarT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYXKIaeMON TEMBI,
npoOJieMbl, pelIaeMoil 3ajayd, BBICKA3bIBaTh UJEH, HAICJCHHbIE Ha TIOHUCK
pelIeHUsl, COIMOCTABIIATh CBOM CYXICHUA C CYXICHUSIMHU IPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me W CXOJCTBO MO3UIUNA, B KOPPEKTHOU (opme
bopMyIIMpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEACTABIATh PE3yIbTaThl PEIICHUS 3aJlau, SKCIIEPUMEHTA, UCCIIe0OBaHMUSI,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (POpMAT BBICTYIUIEHUS C Y4Y4€TOM 3ajad
MpPE3eHTAIU U OCOOCHHOCTEN ayAUTOPUHU.

PerJIHTHBHbIe YHUBEPCAJIBHLIC yqeﬁnble I[eﬁCTBHH
CaMOOpI‘aHI/I3aIII/IHZ



COCTaBJISAThH IUJIAH, aJITOPUTM PEUICHUsS 3a/a4l, BIOUPATh CIIOCOO PEIICHHUS C
y4E€TOM MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEeUICHUH C Y4€TOM HOBOU MH(OpMaIuu.

CaMOKOHTPOJIb, SMOLMOHAJbHBIH NHTEJIEKT:

BJIaJIETh  HABBIKAMU  TO3HABATEIBHON  peduiekcuM KakK  OCO3HAHUS
COBEpIIAEMbIX JACHCTBHUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
croco0aMy CaMOTPOBEPKH, CAMOKOHTPOJSL Tpolecca M pe3yibTaTa peuieHus
MaTeMaTUYeCKOM 3a/1auu;

NpeABUIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPU PEIICHUU 3aa4H,
BHOCHUTH KOPPEKTHBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB, JAHHBIX,
HaWJICHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OIICHMBATh COOTBETCTBUE PE3yJIbTaTa LIETU U YCIOBUAM, OOBSICHATH TPUUUHBI
JOCTKEHUSI WJIM HEIOCTUKEHUSI PE3YJIbTaTOB JIESATEIbHOCTH, HAXOIUTh OIIMOKY,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATeJILHOCTD:

MOHUMATh M KCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHJUBUAYAIbHOU
paboThl MpHU pEHIeHUH Y4YEOHBIX 3ajay, MPUHUMATH 1€Jdb COBMECTHOM
NEeSATeIbHOCTH, IUIAHUPOBATh OPraHU3AIllMI0 COBMECTHOM palOThl, paclpenessiTh
BUJIbI paboOT, JOroBapuUBATHCS, OOCYX JaTh TMPOLIECC M Pe3yJbTaT padOThI,
000011aTh MHEHHUST HECKOIBKUX JIIOACH;

y4acTBOBaTh B TPyHMHoBBIX Gopmax paboTel (00Cyx)aeHUs, OOMEH MHEHUI,
«MO3TOBbIE€ IITYpMbD» M HWHBIE), BBIIOJHATH CBOIO 4YacTh pabOThl U
KOOPJAVUHUPOBATh CBOU JCHCTBHUS C JPYTMMHU YJIEHAMH KOMAaH[bI, OICHUBATh
KaueCcTBO CBOEr0 BKJIaJia B OOIIMI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiacca oOy4Jaronuicsi Hay4YuTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMH TOHSITHUSMH CTEPECOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEICHUU MAaTEeMAaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX NPHU PEIICHUU
r€OMETPUYECKUX 33/1a4;

e KJIACCU(PUIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTRE;

e CBOOOJIHO ONEPUPOBATH TMOHSTUSMH, CBSA3AHHBIMU C yrjaMd B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B TIPOCTPAHCTBE, MEXKIYy MNPSIMOMl U
MJI0CKOCTHIO;

e CBOOOJIHO OMIEPUPOBATH MOHSATUAMH, CBI3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOJIHO pacro3HaBaThb OCHOBHBIE BHUbl MHOTIOTPAaHHUKOB (IIpU3MA,
nupamuza, NpsSMOYTOIBHBIN MapaieNenumnes], Ky0);

e KJIacCU(PUIMPOBATH  MHOTOIPAHHUKH,  BBIOMpas  OCHOBAaHMS IS
KJaccuuKaIuu;

e CBOOOJIHO ONEPUPOBATH  IMOHSTUSMH, CBSI3aHHBIMU C  CEUCHHEM
MHOT'OTPAHHUKOB IIJIOCKOCTBIO;

e BBITIOJHSTH napajjieabHOe, LEHTPaJIbHOE u OpTOrOHAJIBHOE
MPOEKTUPOBaHKUE (UTYpP HA TUIOCKOCTh, BBIIOIHATH U300pakeHUsT QUryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYEHUSI MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMHU, BBIMOJHSIThH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (hUTyp:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOLIAAM  TMOBEPXHOCTEH  MHOTOIPAHHHUKOB  (TIpHU3Ma,
NMpaMujia), FTCOMETPUUYECKUX TeJ C TPUMEHEHHEM (HOpMYIT;

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CUMMETPUSI B MPOCTPAHCTBE, LIEHTP,
OCb M IUJIOCKOCTb CHUMMETPHUH, LIEHTP, OCh M IUIOCKOCTh CHMMETPHUU
uryper;

e CBOOOJIHO OIEPUPOBATH MOHSATUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTBE;

e BBITIOJHSITH ICUCTBUS HAJl BEKTOPAMH;

e pemarh 3aJadyd Ha JIOKA3aTebCTBO MAaTEMAaTHYECKUX OTHOIICHUNA U
HAXOXJIEHUE TE€OMETPUUYECKUX BEJIMYUH, MPUMEHSS HU3BECTHBIE METOJbI
MIPU PEIICHUN MaTeMaTUYeCKUX 3aja4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIO’KHOCTH,;

e TMPHUMEHATH MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a]1a4;

e U3BJEKaTh, MPeoOpa3OBbIBATH M HMHTEPIPETUPOBATH HHOOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, MPEJCTABICHHYIO Ha
YepTekax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHBbIC 3HAHUS HAa TPAKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEANbHbIE CUTYAllMH, MPUMEHATh U3yYCHHbIC MOHSATHUS B
mpoiiecce IOMCKa pelieHUus MaTeMaTHU4ecKu  CcPOopMyJTUpOBAHHOU
npoOJieMbl, MOACIUPOBATh PEAIbHBIC CHUTYAIlMM Ha S3bIKE T€OMETPUH,
UCCIIEIOBATh MOCTPOCHHBIE MOJIENIA C UCIIOIb30BAaHUEM T'€OMETPUUYECKUX
MOHATUN M TEOpeM, ammapara ajreOpbl, peniarh MPaKTUYECKHE 3a/layw,
CBSI3aHHBIE C HAXOXKJICHUEM T'€OMETPUUYECKUX BEIMYHH;

e UMETh MPEJCTABICHUS OO0 OCHOBHBIX ATalax pPa3BUTUS TEOMETPUM KaK
COCTaBHOM 4acTu GyHIAAMEHTA Pa3BUTHUS TEXHOJIOTHH.

K koniry 11 kiacca o0yJaronuiicss HAy4IuTCs:



CBOOOJHO OIEPUPOBATH IOHATHUAMM, CBSI3aHHBIMU C ILIWJIMHJIPUYECKO,
KOHUYECKOW U c(epruyeckord TMOBEPXHOCTAMH, OOBICHATH CIIOCOOBI
MOJIyYeHHUS;

ONEepUPOBATh MOHATUAMM, CBA3aHHBIMH C T€JIAMHU BpPAUICHUS: [IMJIMHIPOM,
KOHyCcOM, c(hepoii u mapowm;

pacmo3HaBaTh Tella BpalleHus (UMIUHAP, KOHyC, cdepa u map) H
OOBSICHATH CIIOCOOBI MTOJIYYEHHUS TN BPAIICHHUS;

KJIacCU(PUIIMPOBATH B3aUMHOE PACIIONOXKEHUE C(hephl U MIIOCKOCTH;
BBIYMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOIOTPAaHHUKOB U TEJ BpalleHHS,
O0OBEMBI M IUIOIIAM MOBEPXHOCTEN MHOTIOIPAHHUKOB M TEJ BpAallCHMUS,
reOMETPUYECKUX TEJ C IPUMEHEHUEM (HOopMyT;

CBOOO/IHO OIEPUPOBATh MOHATUSMHU, CBA3AHHBIMU C KOMOWHAIUSAMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHUCAHHBIM B cepy U
ONMMCAHHBIA OKOJO cepbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WIIH TEJO
BpAaIlCHMUS;

BBIUMCIISITH COOTHOUICHHSI MEXTy IUIOIIAIIMU [TOBEPXHOCTEN U 00bEMaMu
MOJOOHBIX TEI;

n3o0paxaTh u3ydaeMble (UTYpPHI, BBIIOJHITH (BBIHOCHBIC) IUIOCKHE
YEepTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHMSI TEJl BPALLICHUS;

U3BJIEKAaTh, UHTEPIPETHPOBaThH M MpeoOpa3oBbIBaTh HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yeprexax U pucyHKax;

CBOOOJIHO OIIEPUPOBATH MMOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSATH ONEpaAllUK HaJl BEKTOPAMU;

3a]1aBaTh INIOCKOCTh YPABHEHHUEM B JIEKaPTOBOW CUCTEME KOOPIMHAT;
pelaTh reOMETPUYECKHUE 3a/1a4d Ha BBIYMCICHUE YIJIOB MEXKIY MPSMbIMU
U IJIOCKOCTSIMHU, BBIYMCIIEHHE PACCTOSHUA OT TOYKM JO0 IJIOCKOCTH, B
LIEJIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOI'O METO/A IPU PELICHHH;
CBOOO/JIHO ONEpUPOBATh MOHATHUSMHU, CBSI3aHHBIMM C JBUXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOWCTBA JIBHXKECHHUI;

BBIIIOJIHATh HM300pa)K€HUsT MHOTOTPAaHHUKOB M TeJl BpalIEeHUs MpHU
MapajuieIbHOM  MEPEHOCE, LEHTPAJIbHOM CUMMETPHUM, 3€pPKaAIbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSAMOIL, TpeoOdpa30oBaHus MOA00MS;
CTPOUTBH CEYEHUs MHOTOTPAHHUKOB M TEJ BPAIICHMS: CEYEHUS LMJIMHIPA
(mapasienbHO U MEePIEeHIUKYISIPHO OCH), CEYEHUsI KOHYca (MapaiebHble
OCHOBAHMIO U MPOXOJSALIUE YepEe3 BEPILINHY ), CEUEHUs 1I1apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHM: METOJ CJEI0B, METO[
BHYTPEHHETO IPOEKTUPOBAHHUSI, METOJ IEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh FT€OMETPUUECKUE YTBEPKICHHUS;

NPUMEHSTh TeoMeTpuueckue (akThl ISl PEIICHHUs] CTEPEOMETPUUCCKUX
3a7a4, NPEANOJIATalOIINX HECKOJIbKO IIAaroB pELICHUs, €CIIM YCIIOBUSA
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopme;

pelare 3aJadyd Ha J0Ka3aTeJdbCTBO MAaT€MaTHUYECKUMX OTHOLIEHUM U
HAXO0XKJIECHUE TEOMETPUUYECKUX BEJINYUH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHUKALMOHHBIE
CUCTEMBI IIPU PELICHUHU CTEPEOMETPUYECKUX 3a/1a4;

NPUMEHATh  IOJIyYEHHbIE  3HAaHUA  HA  MPAKTUKE:  CPAaBHUBATD,
AHAIIM3UPOBATH U OLICHUBATH PEATBbHBIE CUTYALIUU, IPUMEHITh U3YYECHHBIE
IOHATHUS, TEOPEMBbI, CBOMCTBA B  MPOLECCE TNOUCKA  PELICHUS
MaTeMaTU4ecku  CHOpPMYyJIUPOBAaHHOW  MPOOJEMBI,  MOJAEIUPOBATH
peallbHbIE CUTYallMd Ha S3bIKE T'€OMETPUHU, HCCIEN0BATh IHOCTPOCHHBIE
MOJIEJIM C HCHOJB30BAHUEM T'E€OMETPUUYECKUX IIOHATHUM UM TEOPEM,
anmapara anreOpbl, pemiaTh NPAKTUYSCKUE 3aJadd, CBS3aHHBIE C
HAaXOXKJACHUEM I'€OMETPUYECKUX BEJINYNH;

UMETh TMpeACTaBiIeHUs] 00 OCHOBHBIX 3Talax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTu (pyHJ1aMEeHTa Pa3BUTHUSI TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

HaumeHoBaHue pa3ieioB U TeM
NMPOrpaMMbI

BBenenue B crepeoMeTpuio

B3aumHoe pacnonoxeHue npsMbIX B
IIPOCTPAHCTBE

[TapannenbHOCTh NPSMBIX U IUNIOCKOCTEH B
MIPOCTPAHCTBE

[lepneHUKyYIAPHOCTD NMPSAMBIX U
IJTOCKOCTEMN B MPOCTPAHCTBE

VYIuIBl ¥ pacCcTOSHUA
MHOrorpaHHuKu
BekTopsl B IpOCTpaHCTBE

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS
3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

KoanuecTBo 4acoB

Bcero

23

25

16

12

102

KonTpoibHble
padoThI

IIpakTHYecKue
padoTbI

DJIEKTPOHHBIE
(undpossbie)
o0pa3oBaTe/ibHbIE

pecypcebl



11 KITACC

HaumeHoBaHue pa3ieioB U TeM
Ne n/mm
NPOrpamMMbl

Ananutndeckas reoMeTpusa

[ToBTOpeHnue, 06061mIeHNE U
cucTeMaTu3alus 3HaHu

O0BEM MHOTOTpaHHHKA
Tena BpaieHus

[Tmomany MoBEpXHOCTU U 0OBEMBI
KPYTJIBIX TET

JBroxeHus

[ToBTOpeHnue, 06061IeHNE U
CHCTEMATU3aLAs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

KoanuecTBo 4acoB

Bcero

15

15

17
24

17

102

KonTpoJbHble
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHBIE
(uu¢posbie)
oOpa3oBaTte/ibHbIE

pecypcbl






INIOYPOYHOE INIAHUPOBAHMUE
10 KVIACC

KoanuyectBo 4yacos DJICKTPOHHBIE
Ne Hara undposbie

Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bcero u3ydyeHuss oOpa3oBaTesIbHbIE

padoThI padoThI pecypesI

OcHoBHbIE MpaBUiIa H300paKEeHUs HA
PHUCYHKE IJIOCKOCTH, MapajlielbHbIX 1
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[loHsATHS CTEepeoOMETpUH: TOUKa, TIpsiMasi,
IUIOCKOCTb, MPOCTPaHCTBO. OCHOBHBIE

IpaBUJIa H300paKeHNS Ha PUCYHKE 1
TUTOCKOCTH, MapajIeNIbHBIX MPSMBIX

(OTpe3KoB), cepeAMHBI OTPE3Ka

[TonsTHs: mepecekaronuecs MIOCKOCTH,
nepeceKaronmecs npsimasi ¥ miocKoCTh; 1
MOJIyTIPOCTPAHCTBO

[onsaTus: mepecexaromuecs mioCKOCTH,
[IepECEKAIOIIMECS IIPsIMasi U IUIOCKOCTb; 1
MOJIyIPOCTPAHCTBO

MHororpaHHUKH, H300pakeHHe

MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD, 1
HECYIIECTBYIOIIHNX O0HEKTOB

MHororpaHHuKH, U300paKEHHE

[

MPOCTEHUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYULIECTBYIOIUX O0BEKTOB

AKCHOMBI CTEPEOMETPHUH U IIEPBHIE 1



10

11

12

13

14

CJIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHUHU U TIEPBbHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
ciencTsus n3 HuX. CrocoOsl 3a1aHus
MPSIMBIX U TJIOCKOCTEHN B IPOCTPAHCTRBE.
O06o03HaYeHUs IPSAMBIX U TIJIOCKOCTEH

N3o00paxkenne ceueHnii mupamMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT YEPE3 UX
p€bpa. M3o0pakeHne nepecedcHus
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanue
MOCTPOEHHBIX CEYEHU pa3HbIMU LIBETAMHU

N300pakenne ceueHnit mupamMuasl, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOIAT YEPE3 UX
p€bpa. M3o0pakeHne nepecedcHus
MOJYYEHHBIX IUIOCKOCTEHN. PackpammBanue
MTOCTPOCHHBIX CEYEHHUI Pa3HbIMH LIBETaMU

N300pakenue ceueHnit mupamMuasl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
p€bpa. M3o0pakeHne niepecedcHus
MOJYYEHHBIX IUIOCKOCTEHN. PackpammmBanue
MTOCTPOCHHBIX CEYEHHUH Pa3HbIMH LIBETaMU

N300pakeHue ceueHnit mupamMuasl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
p€bpa. M3o0pakeHne nepecedcHus
MOJYYEHHBIX IUIOCKOCTEHN. PackpammBanue
MTOCTPOCHHBIX CEYEHHUM Pa3HbIMH LIBETaMU

Meton ciie10B JUIsl IOCTPOEHUS CEUEHU I
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Mertopa cieoB Ui HOCTPOCHHS CEUECHUH.
CaoiicTBa niepece4eHnid PSIMBIX U
IJI0CKOCTEN

Merton cie10B 115 IOCTPOEHUS CEUECHUM.
CaolicTBa niepece4eHU MPsSIMBIX U
IJI0CKOCTEN

[TocTpoeHue ceueHuii B mupaMuie, Kyoe
1o TpémM ToukaM Ha p&opax. Co3zmanue
BBIHOCHBIX YepTEeXKeH U 3aMuch 11aroB
MTOCTPOCHHUS

[TocTpoenue ceuenuii B mupaMuie, Kyoe
1o TpémM ToukaM Ha p&bpax. Co3zmanue
BBIHOCHBIX YepTexkel U 3aMuch 11aroB
MTOCTPOCHHUS

[TocTpoenue ceuenuii B mupaMuie, Kyoe
1o TpémM ToukaM Ha p&opax. Co3zmanue
BBIHOCHBIX YepTexkel U 3aruch 11aroB
MOCTPOCHUS

[TocTpoenue ceuenuii B mupaMuie, Kyoe
1o TpémM ToukaM Ha p&bpax. Co3zmanue
BBIHOCHBIX YepTexkel U 3aruch 11aroB
MOCTPOCHUS

IToBrOpenue mianumerpun: Teopema o
MIPONOPLHOHANIbHBIX oTpe3kax. [logo0Oue
TPEYTroJbHUKOB

[ToBTrOpenue mianumerpun: Teopema
Menenas. PacdyeTsl B ceueHHIX HA
BBIHOCHBIX yepTexax. Mcropus pazButus
IJTAHUMETPUU U CTEPEOMETPHUH
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KonrponsHas pabora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

B3aumHOe pacnonoxeHue npsiMbIx B
npoctpancTse. CKpenuBaronmecs
npsmble. [Ipu3Haky ckpemuBaromumxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

Teopema o CyleCTBOBAaHUU U
€AMHCTBEHHOCTH NPSIMOM MapaljieIbHON
JAHHOU NPSIMOM, IPOXOJALIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEXKAIEH HAa JaHHOU
npsMoi. Jlemma o nepece4eHun
MapajuIeIbHbIX MPSAMBIX IUNIOCKOCTHIO

[TapannensHOCTb Tpex MpsMbIX. Teopema o
TPEX MapauieNbHbIX NpAMBIX. Teopema o
CKPEIMBAIOIINXCS MPSAMBIX

[TapannenbHoe MPOEKTHPOBAHHE.
OCHOBHBIE CBOMCTBA NapaslIeIbHOTO
npoektupoBanus. U300pakeHue pasHbIX
¢buryp B mapauienbHONH IPOEKINUN

IlenTpanbHas npoekus. Yroiu ¢
COHAIIPaBJICHHBIMHU CTOPOHAMH. YTOJI
MEX1y IPSIMbIMU

3ajauu Ha JOKa3aTeNbCTBO U
HCCIIEI0BaHHE, CBSA3aHHbIE C
PacCIOI0KEHUEM NPSMBIX B IPOCTPAHCTBE
ITonsATHA: MapaIeIBHOCTD IPSAMON U
IJIOCKOCTH B pocTpaHcTBe. [Ipu3Hak
MapajyIeIbHOCTH MPSIMON U TJIOCKOCTH.
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CaoiicTBa napauieIbHOCTU IPSIMON U
IIJIOCKOCTH

I'eomeTprueckue 3a1a4y Ha BBIYUCIICHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
NapajeIbHOCTBIO NPSMBIX M IIOCKOCTEH
B IIPOCTPAHCTBE

ITocTpoenue cedeHus, MPOXOIALIETO YEPE3
JaHHYIO NPSIMYIO HA YEPTEXKE U
MapaJJIEIBLHOIO Ipyrou npssmou. Pacuér
OTHOLLIEHUN

[TapannensHast npoeKUHs, IPUMEHEHUE
JUISL IOCTPOEHMSI ceYeHUH Ky0a 1
napannenenunena. CBoiicTBa
napasieNienuneaa u IpusMbl

[TapannenbHble muockoctu. [lpu3Haku
MapaieIbHOCTH ABYX IUIOCKOCTEH

Teopema 0 napayenbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH, IPOXOASALIEH
yepes TOUYKY, HE MPUHAIJICKAILYI0 JaHHON
IIJIOCKOCTH M CJICICTBHUS U3 HEE

CaolicTBa napasuieabHbIX INIOCKOCTEN: O
napalICJIbHOCTH NPSAMBIX IEPCCCUCHUA
MIpHU NEPECEYCHUHN IBYX NapaJUIEIbHBIX
IIJIOCKOCTEHN TPEThen

CBoiicTBa napanenbHbIX MI0CKOCTEN: 00
OTpe3Kax MapajiebHbIX MPSAMBIX,
3aKIIIOYEHHBIX MEXKAY MapaylieTbHbIMU
IJIOCKOCTSIMU; O IIEPECEUEHUH MPSMOIL ¢
JBYMs apaJJIeIbHBIMU MJIOCKOCTSMHU
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[ToBTropenue: Teopema [lugaropa Ha
IJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA

CaoiicTBa Ky0a U IpSIMOYTOJIBHOTO
napasuiesienumnesa

Brruncnenue JUIMH OTPE3KOB B KyOe u
IPSAMOYTOJIBHOM I1apaJuIeIICIIUAIIE e

[TepieHAMKYIAPHOCTD MPAMOUN 1
wiockocTu. [Ipu3Hak
MEePIEeHIUKYISIPHOCTH TIPSIMOM U
MJIOCKOCTH

[TepieHAMKYIAPHOCTD MPAMOUN 1
mnockoctH. [Ipu3nax
MEPIEeHIUKYISIPHOCTH TIPSIMOM 1
TJI0CKOCTH

Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAIIEH
4yepe3 TOUKY MPOCTPAHCTBA
MEPIEeHIUKYISIPHOM K IITOCKOCTH

[110CKOCTH M EPIIEHINKYJIIIPHBIE UM
MIPSIMBIE B MHOTOI'PaHHHUKAX

[1110CKOCTH U EPIIEHIUKYIIIPHBIE UM
IIpsIMbIE B MHOTOTpaHHHUKaX
[lepnieHIUKyIsIp 1 HAKJIOHHAS.
ITocTpoeHnue nepneHuKysipa u3 TOUYKH Ha
IpSIMYIO0

[IepnieHAUKyYISAp ¥ HAKIOHHAS.
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[TocTpoeHne neprneHuKyIsIpa U3 TOYKU Ha
PSIMY IO

Teopema o TpEx meprneHaAnKyIIpax
(npsimas 1 oOpatHas)

Teopema o0 TpEX nepHeHANKYISIPAxX
(npsiMas u oOpatHas)

Yros Mexay CKpeIUBarOIUMUCS
PSIMBIMH

[Touck neprneHanKyISPHBIX NPSIMBIX C
MIOMOIIbIO IEPIEHAUKYIIPHBIX
IJIOCKOCTEN

OpToroHanbHOE IPOEKTUPOBAHNE
[TocTpoenue ceuenuii kyoa, MpU3MBI,
MIPaBUJILHON ITUPAMUBI C TIOMOIIBIO
OPTOTOHAJILHOM MPOEKIIUU
[TocTpoenue ceyenuii kyba, MPU3MBI,

HpaBHHBHOﬁ nrupaMubl C IOMOIIBIO
OpTOFOHaHBHOﬁ IIpOCKINHU

CummMeTpus B IPOCTPAHCTBE
OTHOCHTEJIBHO II0CcKOCTH. [litockocTn
CUMMETPHUI B MHOTOTpaHHHUKaX

[Ipu3Hak nepneHauKyJISIPHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIIEICTBUE CHUMMETPUH
[IpaBunbHbIE MHOTOTpaHHUKU. Pacuér
pPacCTOSTHUM OT TOYKH 0 IJIOCKOCTH
[IpaBuiabHbIE MHOTOTPAaHHUKH. Pacuér
PacCTOSHUMN OT TOYKH 10 IIIOCKOCTH

CriocoObl OMyCTUTh NEPIEHANKYJIISAPBIL:
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CUMMETpHUs, CABUT TOYKH I10
NapajuIeIbHON IPSIMOU

CaBur no HenapasuieJIbHON IPsIMOH,
W3MEHEHHE PACCTOSTHUMA

KonTponbhas padota "B3aumuoe
pAacmoJIOKEHNE MPSIMBIX U TNIOCKOCTEN B
npoctpaHcTse"

IToBTOpEHME: Yyroy MeXay NpsAMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMA
KOCHHYCOB

IToBTOpEHME: yrom Mex Iy
CKPELIUBAIOIIMMUCS IIPSIMBIMU B
IIPOCTPAHCTBE

I'eomeTpuueckne METOAbI BEHIYUCICHUS
yTia MEKIy MPsIMBIMA B MHOTOTpaHHHUKaX
JIByrpansbliii yroi. CBOMCTBO JIMHEHHBIX
YTJIOB IByTPaHHOIO yTja

[lepnenaukynsipasie maockocTu. CBONCTBA

B3aMMHO IEPIECHANKYJISPHBIX INIOCKOCTEN

[Ipu3Hak nepnesuKyIsIpHOCTH
IJIOCKOCTEM; TeOpeEMa O IMPSIMOK
IepecedyeHus ABYX MIIOCKOCTEN
MIEPIEHIUKYIISIPHBIX TPEThEH IIIIOCKOCTH

[IpssMOYyTOIBHBIN MapasuIeNenure; Kyo;
M3MEpEeHUsl, CBOMCTBA MPSIMOYTOJIBHOTO
napasienenumneaa

Teopema o0 qMaroHanu NpsAMOyIrOJIbHOTO
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napaJurejacnuneaa u CJICACTBUC U3 Hee

CrepeoMeTpuueckre U NpUKIaIHbIE
3a/1a4yM, CBSI3aHHBIE CO B3aMHbBIM
PacIONI0KEHUEM MPSAMBIX U TUIOCKOCTH

[ToBTOpEHME: CKpEIIMBAIOIIUECS MPSMBIE,
napajieNbHbIE TUIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHHKaX

ITapa napajienbHbIX IUIOCKOCTEHW HA
CKPELIMBAIOIINXCS MPSAMBIX, PACCTOSTHUE
MEKIy CKPEIMBAIOIIUMHUCS NPSIMBIMHA B
IIPOCTBIX CUTYALMSIX

PaccrosiHre OT TOUKH 10 TUIOCKOCTH,
paccTosiHue OT MPSIMOM A0 MIOCKOCTH

Brrurciienue paccToOsSHUN MEXTY
CKPEIIUBAIOIIUMHUCS MIPSIMBIMU C
MTOMOIIBIO IEPIICHIUKYISIPHON MIIOCKOCTH

TpéxrpanHslid yroj, HEPaBeHCTBA JJIs
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMBbI KOCHHYCOB U CUHYCOB JIJIsI
TPEXTPaHHOTO yIia

DneMeHTHI ChepruIecKoil reOMeTpUH:
reoJIe3NYeCKue JINHUU Ha 3emiie
Konrponsnas padora "Yrisl u
paccrosiHus"

Cucremaruzanus 3HaHUN "MHOTOrpaHHUK
U €ro 3J1eMEHTHI"

[Inpamua. Bunel nupamun. [IpaBunpHas
nupamuia
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[Ipusma. IIpsAmas 1 HaKJIOHHAS IPU3MBI.
IIpaBunbHas npusma

[Ipsimoit napamnienenunen,
MPSIMOYTOJIBHBIN Tapasuiefenune, Kyo

Brinykiibie MHOrorpanHuku. Teopema
Ditnepa

Brinykiibie MHOrorpasHHuku. Teopema

Olinepa. [IpaBuibpHBIE U OTYNPAaBUIbHBIE

MHOTOT'PaHHUKHU
KonTponbnas pabora "MHuororpaHHuKT"

[lonsiTHe BEeKTOpa HA MJIOCKOCTH U B
MIPOCTPAHCTBE

CymMa BEKTOpOB

Pa3zHocTh BEKTOpPOB

[IpaBuio nmapasienenunena
YMHOKEHUE BEKTOpa Ha YUCIIO

Paznoxxenue BektTopa 1o 6azucy Tpéx
BEKTOPOB, HE JIEKAIUX B OJHOU
TIIOCKOCTH

CKaJ'IprHOC IMPOU3BCACHUC

Brruncnenue yria Mexay BEKTOpaMu B
IIPOCTPAHCTBE

[Ipocreiimue 3aga4un ¢ BEKTOpaMHU
[Ipocreiiine 3a1a4u ¢ BEKTOpaMHU
[IpocrTeiimue 3agaun ¢ BEKTOpaMHU
[Ipocreiiine 3a1a4u ¢ BEKTOpaMHU

O0001IeHrE U CUCTEMATU3ALIUS 3HAHUM

—_—

U A G G W GG WY



99 O06001IeHre U CUCTEMAaTU3AIM 3HAHUI 1
100 HroroBas koHTpobHas paboTa 1
101 Htorosast KOHTpOJIbHAs paboTa 1
102 O06001enre u cucTeMaTu3aIus 3HaHUI 1
OBILEE KOJIMYECTBO YACOB I10 102

I[TPO'PAMME



11 KITACC

Ne i/

10

11

12

Tema ypoka

[ToBTOpenue tems! "KoopauHatsl BekTopa

Ha IJIOCKOCTH U B MIPOCTpaHCTBE"

[ToBTOpenue tems! "CkansipHoe
IIPOU3BEIEHUE BEKTOPOB"

[ToBTOpeHue TemMbl "Brruucienue yria
MEXy BEKTOpaMH B IpOCTpaHCTBE"
[ToBTOpenue Tems! "YpaBHEHHE MPSIMOH,
MPOXOIAIIEH Yepe3 B TOUKH"
YpaBHEHHE NIOCKOCTH, HOpMaJlb,

YpaBHEHHE IUIOCKOCTH B OTPE3KaX

YpaBHeHHeE MII0CKOCTH, HOPMAJlb,
ypaBHEHHE TUIOCKOCTH B OTPE3Kax

BekropHoe npousseneHue

JIuHeliHbIe HEPAaBEHCTBA, TMHEUHOE
IIPOrpaMMUPOBaHUE

JInHeitHbIe HEpaBEHCTBA, JTUHEMHOE
IpOrpaMMHUpPOBaHKE

AHaIUTHYECKHE METO/IBI pacuéra yria
MEXy NPSMBIMUA B MHOI'OTPaHHUKAX

AHanuTH4ecKne MCTOJbI pacqéTa yria
MCKAY IIOCKOCTSAMU B MHOTOI'paHHUKAX

®dopmyiia pacCTOSIHUS OT TOUKH /10

KoauuecTBO 4acoB

Bcero

KonTpoJbHbie
padoThI

IIpakTHYecKkue
padoThI

Jlara
U3yYeHUs

DJIeKTPOHHbIE
uudpoBbie
o0pa3oBaTe/bHbIE

pecypcebl
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IJIOCKOCTHU B KOOPpAHUHATAX

Haxoxnenve paccTossHUM OT TOYKH 10
MJIOCKOCTH B KyOe

HaxoxneHue pacCcTossHUN OT TOYKHU 10
IJIOCKOCTH B MPABWJIBHOW NMUpaMUJIE

KonTponbHas pabota "AHanuTrueckas
reoMeTpus"

Ceuenuns MHOI'OI'PAaHHUKOB: CTAaHAAPTHBLIC
MHOI'OI'PpaHHUKHN

Ceuenus MHOT'OI'paHHUKOB: MCTO CJICI0B

CedeHuss MHOTOIPaHHUKOB: CTAHIAPTHBIE
IJIOCKOCTH, NIEPECEUEHUS MPSIMBIX U
IJIOCKOCTEN

[TapanienbHbie MpsIMbIE U TUIOCKOCTH:
napasuieJbHble CEUCHUS

[TapaienpHble NPSMBIE U INIOCKOCTH:
pacu€T OTHOLIECHHI

HapaJ'IJ'IeJ'ILHBIe MMpAMBbIC U TIJIIOCKOCTH:
YTJIbI MEXKAY CKPCHINBAIOIIUMHUCH
MMpAMBbIMHA

[lepnieHauKyISIpHBIE IPSIMbIE U
IUIOCKOCTH: CTaHJapTHBIE Maphbl
NEPIICHIUKYISIPHBIX TUIOCKOCTEH 1
IPSIMBIX, CHMMETPHH MHOTOTPaHHUKOB

[leprieHauKyISIpHBIE IPSIMbIE U
IUIOCKOCTH: TEOpEMa O TpeX
HEePIEeHIUKYIIpax

[IepnieHauKysIpHBIE IPSIMBIE U
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30

31

32

33

34

IIJIOCKOCTHU: BBIYHUCJIICHUA AJIMH B
MHOTI'OIrpaHHHUKax

[ToBTOpEHME: TIOIMIAAN
MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIs
ioniaiel, cooopakeHus moaoous

[ToBTOpenue: mnomanu
MHOTOYTOJBHUKOB, (DOPMYJIBI 115
TI0IAEH, COOOpaKEHUS MOI00US

[ToBTOpenue: mnomanu
MHOTOYTOJIBHUKOB, (POPMYJIBI JIJIs
TIoIIa e, cooOpakeHUs Mo 100us

[Inomany ceyeHnii MHOTOTPaHHUKOB:
IJIOILA U TTIOBEPXHOCTEH, pa3pe3aHus Ha
YaCcTH, COOOpaKEHUS MTOJ00uS

[Tnomany ceyeHnit MHOrOrpaHHUKOB:
IUTOILAAM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHus: HOJ00Hs
Kontponbnas padota "[loBTopenue:
MHOT'OI'PaHHHUKH, CEUEHHUSI
MHOTOI'PAaHHHUKOB"

O6béM Tena. O6beM MPSMOYTOIBHOTO
napaJiesenunea

3amaun 00 yaABOEHHH Ky0Oa, 0 KBaapaType
Ky0a; O TPUCEKIIUU yTia
CrepeomeTpruecKue 3a/1a41, CBSI3aHHbIE C
00BEMOM MPSIMOYTOJILHOTO
napasenenumnesa

[IpuknagHeie 3a1a4n, CBI3aHHBIE C
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42

43

44
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BBIYHCJICHHEM 00BEMA npsAMOYTOJIbHOT'O
napajjeiacnuicaa

O0BEM TIPSIMON TPU3MBI

CrepeoMeTpruecKHe 3a/1a4M, CBA3aHHBIE C
BBIYUCIICHIEM 00BEMOB TIPSMOM TTPU3MBI

[MpuknanHbie 3a1a4u, CBI3aHHBIC C
00BEMOM MPSMON TPU3MBI

Berauciienne 00EMOB Tell C TOMOIIBIO
onpenenéuHoro uHaTerpanga. Oopém
HAKJIOHHOH MPU3MBI

Brruncnenue 00bEMOB TEJI ¢ ITOMOIILIO
onpenenéHHoro uaTerpana. Oobém
UPaMU/IbI

dopmyna 00béMa nupamuiel. OTHOIIEHUE
00BEMOB MHUpPaMUJ ¢ OOIIUM YTIIOM
®opmyna o0bEMa nupamuabl. OTHOIICHHE
00BEMOB MUpaMUJ ¢ OOILIUM YTIIOM
CrepeoMeTpHUeCKUe 3a/1auu, CBI3aHHBIC C
00bEMaMH HAKJIOHHOW TTPU3MBI
CrepeomMeTpuiecKue 3a/1auu, CBA3aHHBIE C

o0BEMamMu HpaMUIBI

[Tpuknagasie 3agaun 1mo Teme "OO0bEMBI
Ten", cBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM
MPU3MBI

[Tpuknagasie 3agaun 1mo Teme "OO0bEMBI
Ten", CBsI3aHHBIE C 00BEMOM TTUPAMUIBI
[Ipumenenne 00bEMOB. Brruncnenue
pacCTOsHUA JI0 TUIOCKOCTH
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Konrtponsnas padora "O0béM
MHOTOTrpaHHHKaA"

[MunuHIpryYeckas MOBEPXHOCTb,
o0pasyrolye UINHAPUYECKOM
IIOBEPXHOCTHU

Hunuaap. [pssMoit KpyroBor HUIHMHAD.
[Tnoniane MOBEPXHOCTH HWIMHIPA
Konnueckast moBepxXHOCTh, 00pa3yomiue
KOHMYECKOU MoBepXHOCTH. KOoHyC
Ceuenue KoHycCa IIOCKOCTBIO,
NapajuIeIbHON MIJIOCKOCTH OCHOBaHUS
VYceuénnslii koHyc. M300paxxenue
KOHYCOB U YCE€YEHHBIX KOHYCOB
[Tnomans 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYCa

[Tnomaap 60KOBOM MOBEPXHOCTH U
IIOJIHOM MTOBEPXHOCTU KOHYCa
CrepeomeTpriecKue 3a/1auu Ha
JIOKa3aTeNIbCTBO U BBIYHMCIICHUE,
IIOCTPOCHUEM CEUYECHUI WINHIPA, KOHYCa

CrepeomeTpuueckue 3aj1auu Ha
JIOKA3aTeNIbCTBO U BHIYHMCIICHHE,
MMOCTPOEHUEM CEUEHUM LIWIIMH]IPA, KOHyCa

HpI/IKJ'IaI[HBIe 3aJa4M, CBA3aHHBIC C
NUIMHAPOM

[Ipuknagabie 3a1a4M, CBSI3aHHBIE C
MATUHAPOM

Cdepa u map
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[lepeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. By 1 m300pakenue mapa

[lepeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTBI0. Bun 1 n306pakenue mapa

VYpasuenune chepsl. [Inomans chepsl u eé
yacTen

Cummetpus cdepsl 1 mapa

CrepeoMeTpHuueckue 3a1a4u Ha
JI0Ka3aTeNbCTBO U BHIYHMCIICHUE,
CBsI3aHHBIE CO CEepoi U mapom,
MOCTPOEHUEM UX CEUEHHU IIIOCKOCTHIO

CrepeomMeTpHYeCcKHUe 3a/1a4u Ha
JI0KA3aTeJIbCTBO U BEIYHCIICHUE,
CBsI3aHHBIE CO chepoi U mapom,
MOCTPOCHUEM UX CEYCHHI MIIOCKOCTHIO
[Tpuknagabie 3a1a4u, CBSI3aHHBIE CO
chepoit u mapom

[ToBTOpEHUE: OKPYKHOCTH HA MIIOCKOCTH,
BBIYHCJICHHSI B OKPY>KHOCTH, CTaHIaPTHBIE
IoI00us

PaznuyHble KOMOMHALIMY TEN BPAIICHUS U
MHOTOTPaHHHUKOB

3agaum o TeMe ""Tena u MOBEpXHOCTH
BpauieHus"

3anaun no teme ""Tena U MOBEPXHOCTH
BparnieHus"
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Konrponsnas padora "Tena u
MIOBEPXHOCTH BpaleHus"

O06Bem mumuHApa. Teopema 06 00bEME
NPSIMOTO UJIHHIPA

Brrunciienre 00bEMOB TeJ ¢ TIOMOILBIO
onpenenéHHoro uaTerpana. Oobém
KOHyca

TTnowmanu OOKOBOM U MTOJIHON
MOBEPXHOCTH KOHYyCa

CrtepeoMeTpHUeCKHE 33/1a4H, CBA3aHHBIE C
BBIUHCIICHHEM 00BbEMOB IMIIMHAPA,
KOHycCa

[Tpuknagasie 3agaun 1o Teme "OOBEMBI 1
IJI0IIaAN TOBEpXHOCTEN Ten"

O0BEM mapa 1 IapoBOro CEKTOpA.
Teopema 00 00bémMe mapa. [lmomans
cheprl. CTepeoMeTpudecKue 3a1auu,
CBSI3aHHBIE C BHIYHCIEHUEM 00HEMOB
11apa, apoBOro CerMeHTa U 1IapoBOTo
CEeKTopa

[Mpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 11apa U
iomapio ceprl. COOTHOMICHUS MEXIY
IUIOIIA/IIMU MTOBEPXHOCTEN U 00bEMaMHU
MOJ00HBIX TE

[TomoOHBIE TeNIa B IPOCTPAHCTBE.
N3menenue 06bE€Ma npu mogo0ouu.
CrtepeoMeTpHueCcKHe 3a/1a4H, CBA3aHHbIE C
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BBIUUCIIEHUEM O00BEMOB TEJ U IUIOLIAJIEN
IIOBEPXHOCTEN

KonTtponbnas padota "[lnomanu
MIOBEPXHOCTH M 00BEMBI KPYTIIBIX Te"

JBuxenus npocrpancTsa. OToOpakeHus.
JBrkenust u paBeHCTBO (huryp. OOrme
CBOMCTBA JBUKECHUU

Buapl n1BuKeHMI: TapauieIbHbII
MepPEeHOC, IEHTPaIbHasi CHMMETPHS,
3epKajbHasi CHMMETPHSI, TOBOPOT BOKPYT
IPsIMOi

[Ipeo6pazoBanus mogoous. [Ipsmas u
cdepa Ditnepa

['eomeTpuyeckue 3a1a4n Ha IPUMEHEHNE
JBUKEHUS

Kontponbnas padota "Bektops! B
npocTpaHcTee"”

O6o6maromee noproperue 11 monsTuii u
MeToA0B Kypca reometpun 10—11
KJIACCOB, CUCTEMATH3aI1s 3HAHUI:
"IlapasaenbHOCTb NPSAMBIX U IJIOCKOCTEN
B IIpoCcTpaHcTBe"

Ob6o6maromee moropenue 11 noHATHH 1
MeTOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aIHsI 3HAHUI:
"BekTopsl B mpocTpaHcTBe"

O6o6maromee noproperue 11 monsTuii u
MeToA0B Kypca reometpun 10—-11
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KJIACCOB, CUCTEMAaTH3aLUs] 3HAHUI:
"BekTops! B mpocTpaHcTBe"

O6o06matomee moBropenue 11 moHaTHii u
MeToA0B Kypca reometpun 10—11
KJIACCOB, CUCTEMAaTHU3aLMsl 3HAHUI:
"O6beM MHOTOTrpaHHUKa"

O6o06matomee moBTopenue 11 moHsTHii u
METOJI0B Kypca reometrpun 10—-11
KJIACCOB, CUCTEMAaTH3aI1sl 3HAHUI:
"O6beM MHOTOrpaHHuKa"

O6o6mrarormiee noproperue 11 moHsTHIA 1
METOJI0B Kypca reometrpun 10—-11
KJIaCCOB, CUCTEMATH3AIMs 3HAHWMN:
"ITnomaan MOBEpPXHOCTH U 0OBEMBI
KpyTJbIX Ten"

O6o06matomee moBTopenue 11 moHsTHii u
METOJI0B Kypca reometrpun 10—11
KJIACCOB, CUCTEMATH3AIMs 3HAHWMN:
"ITnomaan MOBEpXHOCTU U 00BEMBI
KpyTJbIX Ten"

HroroBast kKoHTpOIbHAs paboTa
Hrorosast KOHTpOJIbHAS paboTa

[ToBTOpEeHME, 0600IICHUE U
CUCTEeMaTU3alus 3HaHuH

Hcropus pasBuTHs CTEpEOMETPUM KAK
HayKH U €€ poJIb B pa3BUTUU
COBPEMEHHBIX HHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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Hcropus pasBUTHS CTEpEOMETPUM KaK
HAyKH U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BuTHS CTEpEOMETPUH KaK
HAyKH U €€ POoJIb B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHI

HcTopus pa3BUTHS CTEPEOMETPUN KaK
HAayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hctopus pa3BUTHS CTEPEOMETPUH KaK
HayKU U €€ poJib B pPa3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102
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