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Moayab «Aaredpa 1 HaYaJIa MATEMATHYECKOT0 AHAJIM32»

MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MIOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECHEeUYMBAET MHCTPYMEHTAJIbHYIO 0azy Ui
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C IPYroi CTOPOHBI, (hopMUpYeET
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0yYaloMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPUH, CIOBECHOCTH U JPYTUX
JUCHMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOy4aroliuecs OBJIaJI€BaIOT
YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHON HaykH, KoTopas (QopMyaupyeTr CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMe.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHalih3a 3aKja/IbIBaeT
OCHOBY JJIs1 YCICIIHOTO OBJAJICHUS 3aKOHaAMU (PU3UKH, XUMHUH, OHMOJIOTHUH,
MMOHMMAHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTHS YKOHOMUKHU U OOIIECTBEHHOM JKU3HHU,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX HUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOIb30BaTh UX I JajbHEWIIero oOpa3oBaHus U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSIMH aireOpbl U MaTeMaTUYeCKOro aHaju3a pa3BUBACT
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTb, JOKAa3bIBaTh
YTBEPKIEHHUS C TTOMOIIBI0 UHAYKIIMU U PACCYXKIaTh AEAYKTUBHO, UCIOJIb30BATh
00001IIeHNe W KOHKPETH3allUl0, a0CTparupoBaHUE U aHAJIOTHIO, (OPMHPYET
KPEAaTHUBHOE U KPUTUUYECKOE MBIILICHUE.

B xoxe u3yuyeHusi yueOHOro kypca «AinredOpa v Havajla MaTeMaTH4eCKOro
aHanu3a» oOydYaroUIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHBIX CUTYAIllUH,
UHTEpIPETAllUM  TOJYYEHHBIX  PEUIEHUH, 3HAKOMATCS C  OpUMEpamMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOJE, HAYKE U MCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VYueOHbIil Kypc 00JafaeT 3HAYUTENIBHBIM BOCIUTATEIBHBIM TMOTEHIIUATIOM,
KOTOpPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed TMPOJOIKUTEIHPHOW KOHIIGHTpAIMd BHUMAHUSA,
CaMOCTOATENbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTHM 3a IMOJYYEHHBIN
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HayajlaM MaTeMaTH4YeCKOIro
aHaJIH3a JISKUT JEATETHbHOCTHBIN IPUHIIUI 00yUYEHUS.

B crpykType yuebHOro kypca «AnrebOpa M Hayajga MaTeMaTH4Ye€CKOro
aHaJIKM3a» BbIJEJIEHBI CIEAYIOLUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna



U BBIYUCIICHUS», «DyHKINU U TpaduKuy, «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTE€MaTU4YeCcKOro aHainu3a», «MHoXkecTBa U JIOTHKa». Bce OCHOBHbIE
COJIEPKATEIbHO-METOIMYECKUE JIMHUMA HW3Y4aloTCd Ha MPOTSHKEHHHM JIBYX JIET
oOy4eHHs] Ha YpPOBHE CpeIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO JIOMOJIHSS
JpYT JApyra U MOCTENEHHO HACHIIAsCh HOBBIMU T€MaMU U pasfenamu. JlaHHBbIN
y4eOHBIH KypC SIBISIETCS MHTETPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIEp)KaHUE HECKOJIbKUX MAaTeMAaTHUYECKUX JUCUUIUIMH, TakKhX Kak anreopa,
TPUTOHOMETPHUSI, MaTEeMaTHUYECKUN aHalIu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroluecs OBJAJEBAaIOT BcE Ooliee
HIMPOKUM MAaTEMaTHYECKUM ammapaTtoM, Y HUX MOCJIeI0BaTeIbHO (HopMUpyeTcs u
COBEPILIECHCTBYETCS yMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJENb peaJbHOU
CUTYyaIluH, PUMEHATh 3HAHUS, MOJTYYCHHbIE TP U3YYCHUU y4eOHOTO Kypca, JUIs
pELICHUsI CaMOCTOSITENLHO C(HOPMYIUPOBAHHON MaTeMAaTUYECKOM 3aJaui, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

CopepxarenpbHO-MeTOAUYECKas: JMHUA «YUucina ¥ BBIYMCICHHS» 3aBEpLIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTENBHBIX YUCEN, KOTOPOE OBLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanusi. Ha ypoBHe cpeHero ooiiero
oOpa3oBaHusi oco0oe BHUMaHHE yzAensercs  (OpPMHUPOBAHHIO  HAaBBIKOB
palMOHATIbHBIX BBIYMCICHHUM, BKIIOYAIOMIMX B C€Osl MCIOJB30BAaHUE Pa3IMUHbIX
dopM 3amucu 4Ymcna, yMEHUE JAeNaTh NPUKHUIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIC BBIPAXKCHHs, pabOTaTh C MAaTEeMAaTUYECKUMHU
KOHCTaHTaMU. 3HAKOMble OOYyYaroIIMMCs MHOXKECTBAa HaTypajibHbIX, IEJbIX,
palMoOHaNbHBIX M JCHCTBUTENBHBIX  YHUCENl  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My crneuupuuecKkre 3aJayd W OIepaluu: AeJeHHE Hallelo,
ONEpUPOBAHUE OCTATKAMM HAa MHOXECTBE IEJIbIX 4YHUCel, OCOOble CBOWMCTBA
paIMOHAIBHBIX M UPPAIMOHAIBHBIX YUCEN, apu(PMETHUECKUE OTepaIluy, a TakxKe
U3BJICYCHHE KOPHS HATypaJbHOM CTENEHW Ha MHOYKECTBE KOMILJIEKCHBIX YHCEIL.
brnaronapsi mocienoBaTeIbHOMY PACIIMPEHUIO Kpyra HCHONb3YEMBIX YHUCENT U
3HaKOMCTBY C BO3MOKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3iINuHbIX 33734
dbopmupyeTCcsl TPEeNCTaBIeHUEe O €AMHCTBE MAaTEMATUKU KaK HayKHM M €€ poiu B
MOCTPOCHUU MOJIEJEeH pEeaJbHOTO MHUpA, MIMPOKO HCIOJIB3YIOTCA 0000IeHue |
KOHKpETH3aIHsl.

JIunus «YpaBHEHUS M HEPABEHCTBA» PEAJTU3YETCs HA MPOTSHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0Opa3oBaHUs, MOCKOJBKY B KaXIOM
paznene IIporpaMMbl IpPEenyCMOTPEHO pELIEHHWE COOTBETCTBYIOIIMX 3anad. B
pe3ynapTaTe OOy4alolUecs OBJIAJCBAIOT PA3IMYHBIMU METOJAMU  PEIICHUs
paIMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUECKUX ypAaBHEHWH, HEPABEHCTB M CHUCTEM, a TaKXke 3a1ad,



coepxalux napaMerpsl. llomydeHHbIE yMEHHS IIMPOKO HCIOIB3YIOTCA MPH
UCCIIeIOBaHUH (DYHKIUI C TOMOIIBIO MPOU3BOIHON, MPU PEHICHUH MPUKIATHBIX
3a]a4 W 3a7a4 Ha HaXOXKJCHHE HauOOJBIINX M HAaWUMEHBIINX 3HAYCHUH (DYHKIUU.
JlanHasi conepxkaTesibHas IMHUS BKJIIOYAeT B ce0s Takke (OPMUPOBAHUE YMEHUN
BBINIOJIHATH ~ pacy€Thl MO  ¢opMysnaM, MpeoOpa3oBaHUs  PalMOHAIBHBIX,
UppaIlMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUM, a TaKKe BBIPAXKCHUH,
COJIEpKaIMX CTENEeHU U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia MPOUCXOIWT  JaJbHEWIEEe  Pa3BUTUE  AJITOPUTMHUYECKOTO U
a0CTpaKTHOrO MBIILICHUSI OO0ydYaroImuXxcs, (OPMUPYIOTCS HABBIKUA JE€TYKTUBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. Ajre0Opa
npemyaraeT 3(QQEKTUBHbIE HMHCTPYMEHTHI JUISl PpEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HArJAIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpHo-MeToauuecKass JMHUAA «DyHKIMM W TpaQuKH» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEN0BATEIbHOCTh U3YUEHN MaTepruaiia. M3ydenue cTeneHHou,
MOKa3aTeNIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX Y4EOHBIX
IPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pEHIeHWEM YpaBHEHHMH M HepaBeHCTB. [lpum »ToM OosbllloE BHUMaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIpaKaTh (HOpMyJiaMU 3aBUCUMOCTH MEXKIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TMOJyYCHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Matepuan 3To¥ cofepKaTelbHON JIMHUN HalleJeH Ha Pa3BUTHE YMEHUN
Y HaBBIKOB, IMO3BOJSIOIIMX BbIpAXKaTh 3aBUCHMOCTH MEXIy BEIMYMHAMU B
paznu4yHOi (opme: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero mszyuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIIEHHUS, CIHOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3a MO3BOJISIET
CYLECTBEHHO PACIIMPUTh KPYr KaK MAaTeMAaTHYECKHX, TaK U MPHUKIAJHBIX 3a/1ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpaduky  CIOXKHBIX (YHKIHHA, OMPEAENsATh HX HAWOOJbIINE W HAUMEHBIINE
3HAYCHUSA, BBIYUCIITH MUIOMAnu (Guryp u oObEMBI TeJ, HAXOAWTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas cojlep)kareiibHasi JIMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNel peanbHbIX CUTYyaluH,
MO3BOJIIET HAXOAWTh HAWIy4lllee pPEIIEHUE B MPUKIAAHBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHMUYECKHX, 3aJ1a4ax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTHY€CKOTrO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KPEaTUBHOIO MBbIIUICHHS, (OPMUPOBAHUIO YMEHUN paclo3HaBaTh MPOSIBICHUS



3aKOHOB MaTeMaTHUKU B HayKe, TEXHUKE M HUCKyccTBe. OOywarommecs y3HAIOT O
BBIJIAIONTUXCSI PE3yNIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopnepxaTeabHO-MeToANYecKast JIMHUS «MHOXeCTBa U JIOTHKa» BKJIIOYAET B
ceOs1 PJEMEHTHl TEOPUHM MHOXECTB M MaTEeMaTHYEeCKOH JIOTUKH. TeopeTHKO-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTEeMATHKHU
W TIpeaiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIOMIMA BCE Pa3zeiibl
MaTeMaTUKH M €€ TPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEMaTUYECKHE
JUCIUIUIMHBL W WX TPWIOKEHHS B eauHoe Ienoe. [loaToMy BakHO jJaTh
BO3MOXXHOCTh OOydYaromemycsi TOHHUMAaTh TEOPETUKO-MHOXXECTBEHHBIM  SI3BIK
COBPEMECHHOW MAaTEMAaTHUKH W HCIIOJIh30BaTh €T0 JIJISi BBIPAKCHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €l CTpOrocTh OOOCHOBaHUW U CIEJOBaHUE OMpPEACTIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTHYECKONH JIOTUKH CIOCOOCTBYET pa3BUTHIO JIOTHUECKOTO MBIINIICHUS
00yyJaromuxcsi, MO3BOJIIET UM CTPOUTHh CBOU PACCYKJICHUSI Ha OCHOBE JIOTHUECKUX
npaBui, POPMUPYET HaBBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueObHoM Kkypce «Anrebpa W Hadajga MaTEMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIUPOBAHUS, KOTOpPHIE MPHU3BAHbI
criocoOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJIENEH peabHBIX
CUTyalluid, HWCCIEIOBaHMUS JTHUX MOJIeJIed ¢ MOMOIIBIO amnmapara aiareOpbl u
MaTEMaTUYECKOT0 aHalin3a, WHTEPIPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBI, IOCKOJIBKY BECh MaTepualn
y4eOHOr0 Kypca IIMPOKO HCIIOJB3YeTCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pEIICHNM  pEabHBIX  MPAKTHYECKUX  3a7ad  oOydJaroIuecs  pPa3BHBAIOT
HaOJII0/IaTeIbHOCTh, YMEHHME HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe H  KOHKPETHU3MPOBATH  IPOOJIEMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIECCe U3YUYCHUS BCEX TeM YUeOHOTO Kypca «Anredpa v Havasia
MaTeMaTHYECKOTO aHaJIN3ay.

Ha wu3yueHue yueOHOro kypca «AnreOpa M Hadaja MaTeMaTHYE€CKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 4aca B HeJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

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

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

Crenenb ¢ 1menbiM MnokazareneM. buHom HeroTtoHa. Hcnosnb3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

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

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

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

YpaBHeHHS U HEPABEHCTBA

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

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOrO4JieH ¢ ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHA
kodpdunmuentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS MOKAa3aTEIbHBIX

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

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



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

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

DyHKIUHN U TPAPUKH

@®yHkus, crnocoObl 3amanus (yHKIuM. B3auMHO o0OpaTHble (YHKIMH.
Kommnosumms gynknuit. 'paduk  QyHkimu. DneMeHTapHble MNpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

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

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

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

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

TpuroHomeTpuyeckass OKPYKHOCTb, OIPEAEIEHUE TPUTOHOMETPUUYECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

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

Hauyaja MaTeMaTH4eCKOro aHaJIM3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbIE
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKJIATHOTO XapaKTepa.



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

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

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

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPHU PELNICHWH 3a4ad U3 JPYTHUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble u nensle yucna. [IpumMeHeHne npu3HAKOB JETUMOCTH LIEIIBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, alropurMa EBkiuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4ucia. Apudmerndyeckue omnepanuud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

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

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

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

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TapAMETPAMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk xommosunuu ¢GyHkiuid. ['eomerpuueckue oOpas3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonb3zoBanue rpadukoB (QYHKIUN IS HCCIENOBAHUS TMPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

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

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs Mpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBOOOpa3HbIX. IlepBooOpa3HbIe
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

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

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

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



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHUA,
IpoLenyp TpakJaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPAXKTAHCKON HUJIEHTUYHOCTH, YBAKCHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMS

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

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLICHUE K MHUPY, BKIIOYAsg ASCTETUKY MAaTEMaTHYECKHX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3uvYecKoro BOCIMTAHMS:

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

6) TPy10BOr0 BOCIIUTAHMS:

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



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

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

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoM Kak CpEICTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

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

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  MPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

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

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

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

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



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

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

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

MPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IIpOILlecCa, a TaKKe BbIIBUraTh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

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

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HUHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

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

OLICHMBATh HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3jiM4Me U CXOJCTBO MO3UILIMHA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPEe3eHTAlMU U OCOOEHHOCTEN ayAUTOPHH.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEIIEHUH ¢ y4ETOM HOBOM MH(OpMAaLIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

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

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBbIE IITYPMbD» W HWHBIE), BBHINOJHATH CBOIO YacTh pabOTHl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy ob0ydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATLHOE YHCIO0, MHOXKECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

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

MPUMEHSTh MPUOIMKEHHBIC BBRIYUCIICHUS, TIPaBUJIa OKPYTICHUS, IPUKUIKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: apUPMETHUECKUNA KOPEHb HATYpaJbHOU
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

cBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHTEHC
YHCIIOBOI'O apTyMEHTA;

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

YpaBHeHMs U HEPABEHCTBA:

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

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

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

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
MCIIOJIb30BaTh CBOICTBA ompenenuTens 2 X 2 Juisl BBIYUCIEHHUS €ro 3HayeHus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH NOJYUCHHBIN PE3YIIbTAT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAXKECHHI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPHUUECKUX BBIPAKECHHIA;

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

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpPaBHEHMs, HEPAaBEHCTBA II0 YCIOBHIO 3aJadd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIUI;

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

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIUU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeIbIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypajbHbIM U LEJIBIM
nokasaresieM, rpauk KOpHs N-oi cTeneHW Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

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

CBOOOJHO ONEPUPOBATH MOHATUSAMU: IOKa3aTesNbHAas M JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

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

UCIIOB30BaTh Tpaduku (QyHKUIUNA 1T  UCCIIENOBAHUS MPOLIECCOB U
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHdecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUSMH: MOCIEI0BATEIbHOCTD, CIIOCOOBI 3a/1aHuUs
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka pyHKINN, aCHMIOTOTHI Tpaduka QyHKINM;

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

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUMYU, KacaTenbHas K rpaduky QyHKIUU;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMIIO3HUIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh MOHATHUSAMHU: MHOXKECTBO, ONEpaldud  Haj
MHO>KECTBaMU;

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

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO O0BEKTA, JOKA3aTEIbCTBO, PABHOCUIIHHbBIE
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOydyenus B 11 kiacce oOy4aromuics TOJYYHUT CIEAYIONIUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M LEJbIX YHUCEN, HUCIOJIb30BaTh MPU3HAKU ACIUMOCTU
uenbix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen s pelIeHus 3a1ay, IPUMEHSATh
anroput™ EBKknuza;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CBOOO/IHO ONEpUPOBATH TMOHATUSMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPHUPOBATH TOHATHSIMHU: HUPPAIMOHAIBHBIE, MMOKA3aTeIbHBIE H
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/IHO OMEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKkre METO/IbI 1JI PEIICHUS] YPaBHEHUM U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C MCIIOJIb30BaHUEM ammapaTta aiareopsl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

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

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMH HEMPEPHIBHOM Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHWsS Tpollecca, 3aJaHHOrO (OpMyJION WK
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJCIHPOBAHUN Ha TpUMEpE
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
N KoanuyecrBo yacos
o/ HaumeHoBaHue pa3jie/ioB H TeM NPOrpPaMMbl Beero KonTpoabHble IIpakTnyeckue
padoThI padoTsI
MHOX€ECTBO I€UCTBUTEIBHBIX YHCE. MHOTOWIEHBI.
1 Panmonansubie ypaBHeHUs 1 HepaBeHCTBA. CUCTEMbI JIMHEHHBIX 24 1
ypaBHEHHH
2 Oynkiun u rpaduku. CreneHHas GyHKINS C HETBIM ITOKa3aTelieM 12 1
3 Apudmernueckuit kopeHb N-oii crenenu. MppannoHanbHble 15 1
YpaBHEHMUSI
4 [TokazarenpHas pynkuus. [lokasarenbHble ypaBHEHHS 10 1
5 Jlorapudpmuueckas ynkuus. Jlorapupmuueckue ypaBHeHUs 18 1
6 Tpuronomerpuyeckue BbIpa)KeHUS U ypaBHEHUS 22 1
7 ITocrnenoBareabHOCTH U POTPECCUH 10 1
8 HenpepriBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpEeHme, 06001IeHNE, CCTeMaTH3allusl 3HAHUN 5 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0



11 KJIACC

KoumnuectBo yacos
1.:;‘121 HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbl Beero KOHTpOIbHBIE IpaKTHdecKue
padoThI padoTsbI

HccnenoBanme GpyHKIMIA ¢ TOMOIIBIO MPOU3BOTHOMN 22
[TepBooOpasHas 1 HHTETpa 12

3 I'paduxu TPUTOHOMETPHUECKUX (HYHKITHHA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA

4 WppanmonansHble, MoKa3aTeNbHbBIE U TOTapuPMUUECKUe 24 1
HEpaBEHCTBA

5 KomriekcHbie ncia 10

6 Harypanbnblie u 1iensie yucia 10

7 CucreMbl palloHaTbHBIX, UPPALMOHATBHBIX TOKA3aTENbHBIX U 12 1
norapuMUYECKUX ypaBHEHUI
3ajaun ¢ mapameTpamu 16

9 [ToBTOpEeHme, 06001IeHNE, cCCTeMaTH3allus 3HAHUN 16

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
- KosaunvecTBo yacoB
°
Tema ypoxka KoHTpoabHbIe JlaTa uzyqeHust
n/n Bceero
padoThI
MHoecTBO, Onlepalliy HaJl MHO’KECTBAMHU U X CBOICTBa 2.09.2023
Juarpammsbl Diinepa-BenHa 2.09.2023
[IpuMeHEeHHE TEOPETUKO-MHOKECTBECHHOTO arapaTa JijIs perieHs
3 P P P P 1 7.09.2023
3amaq
Parnmonanehbie uncina. OOBIKHOBEHHBIC M IECITUYHBIC JPOOH,
4 B 8 P 1 7.09.2023
MIPOLICHTHI, OECKOHEYHBIC TICPUOAMYECKUEC APOOH
Parnmonanbehbie uncina. OOBIKHOBEHHBIC M IECITUYHBIC JPOOH,
5 B 8 AP 1 14.09.2023
MPOLIEHTHI, OECKOHEYHBIE TIEPUOANYECKHE APOOU
6 [Ipumenenue npoOeli ¥ POLIEHTOB JIJIsl PEIICHUS MPUKIIATHBIX 3a/1a4 1 14.09.2023
7 [Ipumenenue apobeii 1 MPOIEHTOB IS PEIICHUs TPUKIATHBIX 3a7a4 1 16.09.2023
8 JlelicTBUTENBHBIE Ynclia. PalinoHanbHbIe U UPPAIIMOHATIBHBIE YHCIIA 1 16.09.2023
9 Apudmernueckue onepanuu ¢ AHCTBUTEIbHBIMHI YU CIaMH 1 21.09.2023
10 Moaynb AeMCTBUTEIBLHOTO YHCIIA U €70 CBOMCTBA 1 21.09.2023
[TpuGnuKEHHBIC BEIYUCIICHUS, TPABUIIA OKPYTJICHHUS, TIPUKUIKA U
11 P P Py b 1 23.09.2023
OIICHKA pe3yJIbTaTa BEIYUCIICHUN
OCHOBHBIE METOBI PEUICHUS IIENbIX U APOOHO-PAITMOHATILHBIX
12 > METORR P B APODHOTPAR 1 23.09.2023
ypaBHCHHI U HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS TICNIBIX U IPOOHO-PAITHOHATHLHBIX
13 > METOMRI P B PODHOTPAR 1 28.09.2023
YpaBHCHHI U HEPABEHCTB
OCHOBHBIE METOBI PEUICHUS IIENBIX U IPOOHO-PAITMOHATILHBIX
14 ABP B APODHOPAl 1 28.09.2023

YpaBHEHUI U HEPABEHCTB




MHorouness! OT OJHOM IEpEMEHHOM. JleJIeHne MHOro4IeHa Ha

15 30.09.2023
MHOTOWIEH ¢ ocTaTkoM. Teopema besy

16 MHorousneHs! ¢ nenbiMu Kodpdunuentamu. Teopema Buera 30.09.2023

17 Pemenue cucreM TUHEHHBIX ypaBHEHUN 5.10.2023

18 Pemenue cucrem JIMHEHHBIX ypaBHEHUN 5.10.2023
Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. ONpeaeauTenb MaTpULIbI

19 2x2, ero reoOMeTPUYECKUI CMBICII U CBOMCTBA; BBIYHCIICHUE €TO 7.10.2023
3HAYCHUS
Onpeaenurtelb MaTPHIEL 2X2, €ro TCOMETPHUUYCCKUNM CMBICT U

20 pedt TP P 7.10.2023
CBOMCTBA; BBIUMCIICHUE €TI0 3HAYCHHS
[IpuMmenenue onpeaeanTess I PEIICHUs CUCTEMBI JTMHEHHBIX

21 P 1He Otpea P 12.10.2023
YpaBHCHHIA
Pemenue npukinagHbIX 3a4a4 ¢ IOMOIIBIO CUCTEMbI JIMHEHHBIX

22 pHiIal 8 B 12.10.2023
ypaBHEHUN
Pemenue nmpukiIagHbIX 3a7a4 ¢ IOMOIIBI CUCTEMBI JIMHEHHBIX

23 pHiIal A B 14.10.2023
ypaBHEHUN
KontponrsHas padora: "PanyonanbHbie ypaBHEHNS U HEPABCHCTBA.

24 P Pe HIOTABHRE YP P 14.10.2023
CuHcTeMbl TUHEHHBIX YpaBHCHUN
DyHKIMSA, CITOCOOBI 3aJaHUs Kiuu. B3anmMHo oOpaTHEIE

25 YHIH Aaris GyHki P 19.10.2023
¢bynkuuu. Komnosunus ¢pyHkumi
I'paduk KIMH. DJIeMEeHTapHbIe MpeoOpa3oBaHus IpaduKOB

26 paduk (KL PR HPEOSP pad 19.10.2023
byHKIUH
OO0J1acTh omnpeneneHnus 1 MHOKECTBO 3HAUCHUM k. Hymm

27 P Gyncuini. Hy 21.10.2023
¢yaKuu. [IpoMeKyTKH 3HAK TOCTOSHCTBA
YETHBIE 1 HEUETHRIS kuuu. [lepunoguueckue GyHKIUH.

28 fyni proA Py 21.10.2023
[TpoMexyTKi MOHOTOHHOCTH ()YHKITUU
MakcuMyMbl © MUHAUMYMBI kiun. Hanbombiiee n HaMMeHbIIee

29 o YMEI QYHKIL 26.10.2023

3HaYeHUe PYHKIIMH Ha IPOMEXKYTKE




30 Jluneitnasi, kBajpaTUdHas U APOOHO-TMHEHHAS PYHKIIMH 26.10.2023

31 9J‘I€M€H”£apHOC UCCIIEIOBAaHKE U TIOCTPOCHUE IPahUKOB ITUX 98102023
byHKIUH

39 9J‘I€M€H”£apHOC UCCIIEIOBAaHKE U TIOCTPOCHUE IPahUKOB ITUX 98.10.2023
byHKIMHA

33 Crenensb ¢ nenbM nokasareneM. bunom Hetorona 9.11.2023

34 CrelneHs ¢ 1enbIM IokaszarenaeM. bunom Herotona 9.11.2023

35 CTeiIeHHaﬁ (byHKIHMS ¢ HATYpaJbHBIM | LIENBIM MoKa3aTenem. Eé 11.11.2023
CBOWCTBA U TpaduK

36 KonTponbnas pabora: "Crenennas ¢pyukuus. E€ cBoiicTBa u rpaduk" 11.11.2023

37 ApudmeTrueckuii KOpeHb HaTypalbHOW CTETICHH U €r0 CBOMCTBA 16.11.2023

38 ApudmeTraecknii KOPSHb HATypaIbHOW CTETICHH U €r0 CBOMCTBA 16.11.2023

39 [IpeoOpa3oBaHus YMCIOBBIX BBIPAXKCHUMN, COICPIKAIINX CTEIICHUA U 18.11.2023
KOpHHU

40 [TpeoOpa3oBaHus YNCIOBBIX BBIPAKECHUH, COIEPIKAIINX CTETICHN U 18.11.2023
KOpHHU

41 ITpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX CTEIICHU U 93.11.2023
KOpHHU

42 UppatmonansHele ypaBHeHI/IiI. OCHOBHBIE METO/IbI PEILICHUS 93.11.2023
UppaIlMOHATFHBIX YPaBHEHUI

43 WppanmonansHbIe ypaBHeHI/If[. OCHOBHBIEC METO/IBI PEIICHHS 95 11.2023
MppaIMOHATEHBIX YPaBHEHHHA

44 UppatmonansHble ypaBHeHI/IiI. OCHOBHBIE METO/IbI PEILICHHS 95.11.2023
MppaIMOHATEHBIX YPaBHEHHHA

45 PaBHOCHIIBHBIE IEPEXOBI B PELIEHUN UPPALIMOHAIBHBIX YPABHEHUN 30.11.2023

46 PaBHOCHMIIbHBIE TIEpEXObl B PELICHUH UPPALIMOHAIBHBIX YPaBHEHUN 30.11.2023

47 PaBHOCHIIBHBIE IEPEXOBI B PELIEHUN UPPALIMOHAIBHBIX YPAaBHEHUN 2.12.2023




48 PaBHOCHIIBHBIE IEPEXObI B PELIEHUN UPPALIMOHAIBHBIX YPAaBHEHUN 1 2.12.2023

49 CoiicTBa 1 rpa@uK KOpHS N-O CTENEeHU KaK PYHKIIMH 0OpaTHOU 1 2122023
CTETICHH C HATypaJbHBIM ITOKa3aTeeM

50 CoiicTBa 1 rpa@uK KOpHS N-Oi CTENEeHU KaK (PYHKIIMH 0OpaTHOU 1 7122023
CTEIEeHU C HAaTYpaJbHBIM [TOKa3aTeaeM

51 Konrponsnas padora: CBonc"TBa U TpaduK KOpHS N-0if CTENeHN. 1 9.12.2023
HppaunoHaibHble ypaBHEHUS

52 Crenenb ¢ pallMOHAIbHBIM I1OKAa3aTEIEM U €€ CBOMCTBA 1 9.12.2023

53 Cremnens ¢ palliOHAIBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1 14.12.2023

54 CrteneHb ¢ pallMOHAIBHBIM TTOKa3aTeeM U €€ CBOMCTBA 1 14.12.2023

55 [TokazarenpHas pyHKuMs, €€ cBoWicTBa U TpaduK 1 16.12.2023

56 Hcnons3oBanue rpadmka QyHKINN AT PEIICHUST YPaBHESHUI 1 16.12.2023

57 Hcnonb3oBanue rpaduka GyHKIUU A pelIeHUs] ypaBHEHUI 1 21.12.2023

58 ITokaszaTenbHbIe ypaBHeHI/IfI. OcHOBHBIE METObI PELLICHUS 1 91.12.2023
MOKa3aTeIbHBIX YPaBHEHUN

59 IToka3zaTenbHbIe ypaBHeHPIiI. OCHOBHBIE METO/IbI PEILICHHS 1 93.12.2023
MoKa3aTeIbHbIX YPaBHEHUN

60 ITokaszaTenbHbIe ypaBHeHI/IiI. OcHOBHBIE METObI PEILICHUS 1 93.12.2023
MoKa3aTeIbHbIX YPaBHEHUN

61 KOHTpOJ'II)H"’clSI pabora: "IlokazarenpHas ¢pyakuus. [lokazarensHbIe 1 98.12.2023
YpaBHEHHS

62 Jlorapudm uucna. CoiicTBa jorapugpma 1 28.12.2023

63 Jlorapudwm gucia. CBoicTBa Jorapudma 1 30.12.2023

64 Jlorapudm uucna. CoiicTBa jorapugpma 1 30.12.2023

65 JlecsiTuuHbIEe U HATYpaJIbHbIE JTOTapUPMBbI 1 11.01.2024

66 JlecATUUHBIE U HATypaJIbHbIE JOTapH(PMbI 1 11.01.2024

67 [IpeobGpazoBanue BeIpaXKEHUH, COIEPKAIIUX JTOTAPUPMBbI 1 13.01.2024




68 [IpeoOpazoBaHue BEIpaXEHUH, COACPIKAIUX JTOTAPHPMBI 1 13.01.2024

69 [IpeobOpazoBanue BeIpaXKEHUM, COIEPKAIIUX JOTaprUPMbI 1 18.01.2024

70 Jlorapudmudeckas Gpynkuus, e€ cBolicTBa U rpaduk 1 18.01.2024

71 Jlorapudmudeckas Gpynkus, e€ cBolicTBa U rpaduk 1 20.01.2024

72 Hcnons3oBanue rpaduka GyHKIIUU AJ1 pEIICHUST YPABHCHHUI 1 20.01.2024

73 Hcnonb3oBanue rpadvka QyHKINU AT PEIICHUS] YpaBHEHUI 1 25.01.2024

74 Jlorapudmuueckue ypaBHeHHiI. OCHOBHBIE METO/BI PELICHHS 1 95 01.2024
norapu()MUUECKUX ypaBHEHUI

75 Jlorapudpmuueckue ypaBHeHI/IfI. OCHOBHBIE METO/BI PELICHUS 1 97 01.2024
JorapuMUICCKUX ypaBHECHUI

76 Jlorapudmuueckue ypaBHeHI/IiI. OCHOBHBIE METO/BI PEIICHUS 1 97 01.2024
JorapuMUIECKUX ypaBHEHUI

77 PaBHOCUIIbHBIE TTIEpEXObl B PEUICHUH JIOTapU(PMUUECKUX ypaBHEHUI 1.02.2024

78 PaBHOCHUIIbHBIE TIEpEXObl B PELICHUH JIOTapU(PMUUECKUX YpaBHEHUI 1.02.2024

79 KonrtponsHas padora: "Jlorapupmuueckas GyHKIuS. 1 3.02.2024
Jlorapudmuueckue ypaBHeHUs"

80 CuHyC, KOCUHYC, TAHTCHC ¥ KOTAHTCHC YUCIIOBOTO apryMeHTa 1 3.02.2024

81 CuHyc, KOCUHYC, TAHT€HC M KOTAHI'€HC YMCIIOBOTO apryMeHTa 1 8.02.2024

82 ApKCHHYC, apKKOCUHYC U apKTAaHT€HC YUCIOBOTO apryMEHTa 1 8.02.2024

83 ApKCHHYC, apKKOCUHYC U apKTaHI€HC YMCIIOBOTO apryMEHTa 1 10.02.2024

84 Tpuronomerpuieckas Oprn(H(jCTI:, oTipeneieHne 1 10.02.2024
TPUTOHOMETPHUECKUX (DYHKIIUH YUCIOBOTO apryMeHTa

g5 Tpuronomerpuveckas Opr)KH(jCTI:, oTpenenieHne 1 15.02.2024
TPUTOHOMETPHUECKUX (DYHKIIMH YHCIIOBOTO apryMeHTa

86 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 15.02.2024

87 OcHOBHBIE TPUTOHOMETPUYECKHUE (POPMYIIBI 17.02.2024

88 OcCHOBHBIE TPUTOHOMETPUIECKUE POPMYIIBI 17.02.2024




89 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYITBI 1 22.02.2024
90 [IpeobOpazoBaHye TPUTOHOMETPUUCCKUX BBIPAKCHUM 1 22.02.2024
91 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKESHUI 1 24.02.2024
92 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKECHUI 1 24.02.2024
93 [IpeobOpazoBaHye TPUTOHOMETPUUECKUX BBIPAKCHUM 1 29.02.2024
94 Pemenune TpUroHOMeTpUUECKUX ypaBHEHUIN 1 29.02.2024
95 Pemenne TpuroHoMeTpuUeCKUX ypaBHEHUN 1 2.03.2024
96 Pemenue TpUroHoMeTpUUECKUX ypaBHEHUIN 1 2.03.2024
97 Pemenne TpuroHoMeTpuUeCKUX ypaBHEHUN 1 7.03.2024
98 Pemenue TpUroHoMeTpUUECKUX ypaBHEHUIN 1 7.03.2024
99 Pemenne TpuroHoMeTpuUeCKUX ypaBHEHUN 1 9.03.2024
100 Pemenue TpUroHoMeTpUUECKUX ypaBHEHUIN 1 9.03.2024
101 KonrtpomnbHas pabora: "TpI/IFOHON'I'eTpI/I‘{eCKI/Ie BBIPQKEHUS U 1 14.03.2024
TPUTOHOMETPHUECKUE YPABHEHHUS
102 ITocnenoBarenbHOCTH, cvnoco6bl 3aJJaHMs MI0CTIeI0BATEIbHOCTEH. 1 14.03.2024
Metoa MaTeMaTH4eCKOM HHIAYKIUU
103 MOHOTOHHBIE ¥ OTPaHUYEHHBIE NTOCIIEI0BATENBHOCTH. cTOpus 1 16.03.2024
aHaJin3a 0ECKOHEYHO MaJlbIX
104 Apudmernueckas nporpeccust 1 16.03.2024
105 I'eomeTpryeckas mporpeccus 1 21.03.2024
106 beckoneuHo yObIBarolast reOMeTpUYecKasi IpOrpeccust 1 21.03.2024
107 CyMMa GecKOHEYHO YOBIBAIOIIEH TEOMETPUUIECKON TPOTPECCUH 1 4.04.2024
108 JIMHENHBIN U SKCIIOHEHIMAIbHBIN pocT. Uucio e. opmyiia CI0KHBIX 1 4.04.2024
MIPOIICHTOB
109 JIMHENHBIN U 3KCIIOHEHIMAIBHBIN pocT. Yucio e. opmyiia CI0KHBIX 1 6.04.2024

IIPOLICHTOB




Hcnons3oBanue nporpeccuu 1Jid pCiCHus pCajbHbIX 3a1a4

110 1 6.04.2024
IIPUKIIAJHOTO XapakTepa
111 Konrponsnas pabdora: "[locnenoBateabHOCTH U IpOrpeccuu’” 1 11.04.2024
112 HenpepsiBHbIC (DYHKITMU ¥ MX CBOWCTBA 1 11.04.2024
113 Touka pa3pbiBa. ACUMITOTHI rpaduKoB HyHKIUN 1 13.04.2024
114 CgoiicTBa GyHKIIUN HETIPEPHIBHBIX HA OTPE3KE 1 13.04.2024
115 CaoiicTBa (hyHKIMI HETIPEPHIBHBIX Ha OTPE3Ke 1 18.04.2024
116 Metoa HHTEPBAJIOB ISl pELICHUS HEPABEHCTB 1 18.04.2024
117 MeTto MHTEpPBAJIOB ISl pEIICHNs HEPABEHCTB 1 20.04.2024
118 Metoa HHTEPBAJIOB ISl pELICHUS HEPABEHCTB 1 20.04.2024
119 [IpumeHneHue cBOMCTB HENPEPHIBHBIX (DYHKIUH JJIs1 peLIeHUs 3a/1a4 1 25.04.2024
120 [IpumeneHue CBOMCTB HEMPEPHIBHBIX (DYHKIUH JIJIs peIIeHUs 3a/1a4 1 25.04.2024
121 [lepBas u BTOpasi Npou3BOAHbBIE PYHKIINU 1 27.04.2024
122 Omnpenenenne, TeOMETPUIECKUI CMBICI TPOU3BOIHOM 1 27.04.2024
123 Onpenenenue, GU3NUECKUI CMBICT TPOU3BOAHOMN 1 2.05.2024
124 VYpaBHeHHe KacaTeabHOU K rpaduky GyHKIUN 1 2.05.2024
125 VYpaBHeHHEe KacaTelbHON K TpapuKy QyHKIMU 1 4.05.2024
126 [Ipon3BoiHBIE AIEMEHTAPHBIX (PYHKINN 1 4.05.2024
127 [Tpon3BoiHBIE NIEMEHTAPHBIX (QYHKLINH 1 11.05.2024
128 HpomB(zz[Hasf CYMMBI, IIPOU3BEICHUS, YACTHOTO ¥ KOMITO3UIIHU 1 11.05.2024
byHKIHIT
129 HpomB(iz[Has{ CYMMBI, IPOU3BE/IEHUS], YACTHOTO U KOMITO3UIIUU 1 16.05.2024
byHKIUH
130 HpomB(iz[Has{ CYMMBI, IIPOU3BE/ICHUS, YACTHOTO U KOMITO3UIIUU 1 16.05.2024
byHKIUH
131 Kontponbnas padota: "[IponsBognas” 1




132 [ToBTrOpenue, o0o0IIeHNE, CUCTEeMaTH3AIMs 3HaHU: "Y paBHEHHS" 1 18.05.2024

133 [ToBTOpeHME, 0000IIEHNE, CUCTeMaTH3alKs 3HaHul: "OyHKIun" 1 18.05.2024

134 Hrorosas kKoHTpoOIJIbHAsI paboTa 1 23.05.2024

135 Hrorosas KoHTpoIJIbHAsE paboTa 1 23.05.2024

136 [ToBTOpeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUIA 1 25.05.2024
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




11 KJIACC

KoanyecTBO 4acos

e Tema ypoka KoHTpoubHbIe
n/n Bcero
padoThI
1 [TpumeneHre mpoN3BOIHON K UCCIEIOBAHUIO (DYHKIIMI HA MOHOTOHHOCTB M SKCTPEMYMBI 1
2 [TpumeHeHne NPOU3BOIHOMN K HCCIEI0BaHUIO (DYHKIMIH HA MOHOTOHHOCTb M 9KCTPEMYMBI 1
3 [TpumeneHmre MPON3BOIHON K UCCIIEAOBAHHUIO (PYHKIIMI HA MOHOTOHHOCTD M 9KCTPEMYMBI 1
4 [TpumMeHeHne NPOU3BOIHOMN K HCCIEI0BaHUIO (DYHKIMIA HA MOHOTOHHOCTb M 9KCTPEMYMBI 1
3) [IpumeneHne mpon3BOIHON K UCCIETOBAHHUIO (DYHKIIHIA HA MOHOTOHHOCTB M KCTPEMYMBI 1
6 [TpumMeHeHne NPOU3BOIHOM K UCCIEI0BaHUIO (DYHKIMIA HA MOHOTOHHOCTb M 9KCTPEMYMBI 1
7 Haxoxaenne HanbobIIero 1 HAMMEHbILEr0 3HAYEHHsI HETIPEPhIBHOM (DYHKLIMU Ha OTpE3Ke 1
8 Haxosxnenne HanOoJbIIEero 1 HAMMEHBIIETO 3HaYeHUs! HETIPEPhIBHOM (PyHKIIMM Ha OTpe3Ke 1
9 Haxoxaenne HanbobIIero 1 HAMMEHbBILIET0 3HAYSHHS HETIPEPHIBHOM (PYHKIIMK Ha OTpe3Ke 1
10 Haxosxnenne HanOoJbIIEero 1 HAMMEHBIIETO 3HaYeHUs! HETIPEPhIBHOM (PyHKIIMM Ha OTpe3Ke 1
11 Haxoxxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAYEHUST HETIPEPHIBHON (DYHKITMHM Ha OTpE3Ke 1
12 Haxosxnenne HauOoJbIIero 1 HAMMEHBIIETO 3HaYeHUsI HETIPEPhIBHOM (PYHKIIMM Ha OTpe3Ke 1
13 [TpuMeHeHne TPON3BOJHON I HAX0XKACHNS HAWIYUIIEro PeeHs B IPUKIAAHbIX 3a1adax 1
14 [Ipumenenue nporu3BOIHON ISl HAXOXKICHHS HAWTYUILIEro PelIeHUsl B IPUKIIAJHBIX 3a7a4ax 1
15 [IpumeHeHne Npou3BOIHOM ISl ONIPENIETIEHHSI CKOPOCTH M YCKOPEHHS MTPoLiecca, 3alaHHOTO 1
bopmynoit unu rpaduxkom
16 [TprMeHeHre mpOU3BOIHOMN Ui OMPEIeNIEHUs CKOPOCTH U YCKOPEHUS Ipolecca, 3aJaHHOTO 1
dbopmyroi uiu rpaguKoM

17 Komnozunus ¢pyHkImit

18 Komnoszunus ¢pyHkimit 1
19 Komnosunus ¢pyHkuumit




20 I'eomerpuueckue oO6pa3bl ypaBHEHHI Ha KOOPAMHATHON TNIOCKOCTH 1
21 ['eomeTpuyeckue 0Opa3bl ypaBHEHUH HA KOOPIWHATHOM TIJIOCKOCTH 1
22 KonTponpHas padora: "UccnenoBanue GyHKIHN ¢ TOMOIIHIO TPOU3BOIHON" 1
23 [TepBoOOpa3Hasi, OCHOBHOE CBOWCTBO MEPBOOOPA3ZHBIX 1
24 [TepBooOpazHble yieMeHTapHbBIX GyHKIUN. [IpaBuia HaxoXaCHHUS TIEPBOOOPA3HBIX 1
25 [IepBooOpasubie aneMeHTapHbIX QyHKIMIA. [IpaBuna HaxoXIeHNs: IepBOOOPA3HBIX 1
26 HHuTerpain. I'eoMeTpuiecKrid CMBICIT HHTETpasa 1
27 Beruncnenue onpenenéaroro naterpaia mo Gopmysne Herotona-Jleitbnuma 1
28 Boruncnenue onpenenéunoro uaterpana mno gpopmysne Hoerotona-JleitOnuna 1
29 [Ipumenenne nHTErpaNa 1 HAXOKACHUS TUIOMIAICH TNIOCKUX (QHUTYD 1
30 [IpumeneHne HHTETpaIa sl HAXOXKACHUS 00BEMOB r€OMETPUYECKUX TEIl 1
31 [Tpumeps! pemennit udepeHraaTbHbIX ypaBHEHUN 1
32 [Tpumeps! pemieHunit quddepeHnaIbHbIX ypaBHEHUN 1
33 Marematuueckoe MOJCIMPOBAHNUE PEATHHBIX MTPOIIECCOB C TOMOIIBIO0 MU} depeHITnaTbHBIX 1
yYpaBHEHUHU
34 Kontponbnas padota: "[lepBoodpaznas u uHTErpan” 1
35 Tpuronomerpuyeckue GyHKINU, UX CBOHCTBA U TpaduKu 1
36 Tpuronomerpudeckne GyHKINN, UX CBOHCTBA U TpaduKH 1
37 Tpuronomerpuyeckue GyHKINU, UX CBOHCTBA U TpaduKH 1
38 Tpuronomerpudeckne GyHKIINHU, UX CBOMCTBA U TpadpuKu 1
39 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu 1
40 OT160p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUH C TIOMOIIHI0 TPUTOHOMETPHUIECKOM 1
OKPYKHOCTH
41 OT160p KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUH C TOMOILBIO TPUTOHOMETPUYECKOM 1
OKPYKHOCTH
42 OT100p KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUH C TOMOILBIO TPUTOHOMETPUYECKOM 1




OKPY>KHOCTH

OT60p KOpHEH TPUTOHOMETPUUECKHUX YPAaBHEHUH C MTOMOIIBIO TPUTOHOMETPHUECKOM

43 1
OKPY>KHOCTH
44 Pemenre TpuroHoMeTprUYECKUX HEPABEHCTB 1
45 Pemienne TpUroHOMETpUYECKUX HEPABEHCTB 1
46 Pemenre TpuroHoMeTprUYECKUX HEPABEHCTB 1
47 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1
48 Konrponbnas pabora: "I'padpuku Tpuronomerpuueckux GpyHkuuid. Tpuronomerpuueckue 1
HepaBeHCTBA"
49 OCHOBHBIE METO/IbI PEIICHUS TIOKA3aTEIbHBIX HEPABCHCTB 1
50 OCHOBHBIE METO/IbI PEILIEHUS I0KA3aTEIbHBIX HEPABEHCTB 1
o1 OcCHOBHBIE METO/IbI PELLIEHNUS T0KA3aTEIbHbIX HEPABEHCTB 1
52 OcHOBHBIE METO/IbI PEILIEHNUs TOKA3aTEIbHBIX HEPABEHCTB 1
53 OCHOBHBIE METO/IbI pelIeHUs JJorapu(pMUUECKUX HEPABEHCTB 1
54 OcHOBHBIE METO/IbI PelLIEHNUs Jorapu(PMUUECKUX HEPABEHCTB 1
55 OCHOBHBIE METO/IbI pelIeHus JJorapu(pMUIECKUX HEPABEHCTB 1
56 OcHOBHBIE METO/IbI PelLIEHNUs Jorapu(PMUUECKUX HEPABEHCTB 1
57 OCHOBHBIE METO/IbI pelIEHUs] UPPALMOHAIBHBIX HEPABEHCTB 1
58 OCHOBHBIEC METO/IbI PEIICHUS] HPPAITMOHAIBHBIX HEPABEHCTB 1
59 OCHOBHBIE METO/IbI pEIIEHUS] UPPALIMOHAIBHBIX HEPABEHCTB 1
60 OCHOBHBIEC METO/IBI PEIICHUS HPPAITMOHAIEHBIX HEPABEHCTB 1
61 I'padmueckue MeTo bl pelIeHUs HpPALMOHAIBHBIX YpaBHEHHH 1
62 ['padrueckue METOIBI PEIICHNST UPPAIMOHATIBHBIX YPaBHEHUN 1
63 I'padmueckue MeTobl pelieHHs TOKa3aTeIbHbIX YPaBHEHUN 1
64 ['padmyeckue MeTOABI pelIeHHs MOKa3aTebHbIX HEPABEHCTB 1
65 ['padpraeckue MeToIbI peneHus JorapuGMUISCKIX YpaBHEHUH 1




66 I'padmueckue MeTo bl pereHHs JOrapuPMHUUECKUX HEPABEHCTB 1
67 ['padpuaeckue MeTOIBI pemeHus JOTapu(PMUIECKUX HEPABEHCTB 1
68 I'padmueckue MeTOIbI peIICHHS TOKa3aTeIbHBIX U JIOTapU(MUIECKUX YpaBHEHHHA 1
69 I'padmueckue MeTOIbI pelICHHUS TOKAa3aTeIbHBIX U JIOTapU(MUIECKUX YPaBHEHHHA 1
70 ['papuaeckue MeTOIBI pelIeHUs MOKa3aTeNbHBIX U JIOrapU(PMUUECKUX HEPABEHCTB 1
71 I'paduueckue MeToIbI pelICHHS MTOKa3aTeIbHBIX U JIOTapU()PMUIECKUX HEPABEHCTB 1
79 Kontponbnas pabota: "HppanmonansHble, OKa3aTeNbHbBIE U JorapuMuueckre 1
HepaBeHCTBA"
73 KomrnekcHpie yncna. Anredpandeckast i TPHTOHOMETpHUUYecKast (POPMBI 3aITUCH 1
KOMILJIEKCHOTO YHCIIa
72 KommuiekcHble uncna. AnreOpanyeckas U TpUrOHOMeTprudeckas (pOpMbI 3aiCH 1
KOMILJIEKCHOTO YHCIIa
75 Apudmerrdeckue onepanuu ¢ KOMIDIEKCHBIMHA YUCIIaMHU 1
76 Apudmerndeckue onepanuu ¢ KOMILIEKCHBIMUA YUCTIaMHU 1
77 N300paskeHre KOMIUIEKCHBIX YHCeNl Ha KOOPAWHATHOH MI0CKOCTH 1
78 N3o0paxeHne KOMIJIEKCHBIX YUCENT HAa KOOPIUHATHOM TIOCKOCTH 1
79 ®opmyna Myaspa. KopHu N-0it cTeneHu n3 KOMIIEKCHOTO YHCIa 1
80 ®dopmyna Myaspa. Kopau N-o0if cTeneHn U3 KOMILIEKCHOTO YHCiIa 1
81 [TprMeHeHNne KOMITJIEKCHBIX YHCEN Ul pelieHns GU3NYeCKUX U TeOMETPHUECKUX 3aau 1
82 KonTponbras padora: "KomriekcHbie yrcia' 1
83 Harypainbnble u nensie yucna 1
84 HarypanbsHble 1 1iesnbie ynucna 1
85 [IpumeHeHre MPU3HAKOB AETMMOCTH LEJNbIX YUCEl 1
86 [IpumeHeHre MPU3HAKOB AETMMOCTH LEJNbIX YUCEl 1
87 [Tpumenenue npuszHakoB aeauMocTy 1ensix unces: HOJ[ u HOK 1
88 [Ipumenenue npusHakoB aenumoctu nensix uynucea: HO u HOK 1




89

HpI/IMeHeHI/Ie MPU3HAKOB ACIIMMOCTH LCIIbIX YUCCII: OCTATKHU 110 MOAYJIHO

90 [IpumeneHne MPU3HAKOB JISIMMOCTH IIEIIBIX YHUCEI: OCTATKH 110 MOYITIO

01 [IpumeHeHne NpU3HAKOB AETMMOCTH EIIBIX YMCENl: aNropuT™M EBKIINA /Ui pelieHus 3aay B 1
IEeJIBIX YHUCIIax

92 KonTponpHas padora: "Teopus nenbix yucen" 1

93 Cucrema 1 COBOKYITHOCTh YpaBHEHUI. PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-CIIC/ICTBHS 1

94 Cucrema U COBOKYITHOCTh YpaBHEHUI. PaBHOCHUIIBbHBIE CHCTEMBI U CHCTEMBI-CIICJICTBHS 1

95 OCHOBHBIE METO/IBI PEIICHHSI CHCTEM U COBOKYITHOCTEH PallMOHAIBHBIX YPaBHEHUN 1

96 OCHOBHBIEC METO/IbI PEIICHUS CUCTEM U COBOKYITHOCTEH MPPAIIMOHAIBHBIX YPaBHEHHH 1

97 OCHOBHBIE METO/IBI PEIICHHSI CUCTEM U COBOKYITHOCTEH MOKa3aTeIbHBIX YPaBHEHUIH 1

98 OCHOBHBIEC METO/IbI PEIICHUS] CUCTEM U COBOKYITHOCTEH IMOKa3aTEIbHBIX YPaBHEHUH 1

99 OCHOBHBIE METO/IBI PEIICHHSI CUCTEM U COBOKYITHOCTEH JIOTapu(pMHUUECKUX YpaBHEHUH 1

100 OCHOBHBIEC METO/IBI PEIICHUS] CUCTEM U COBOKYITHOCTEH JTIorapu()MUIECKUX YPaBHEHHHA 1

101 [TpuMeHeHHe crcTeM K pelIeHUI0 MaTeMaTUYeCKHX 3aa4 U 3ajad U3 pa3iIMyHbIX o0sacTel 1
HAYK{ ¥ peasbHOW KU3HH, HHTEPIIPETALUS TTOTYyYEHHBIX PE3yIhTaTOB

102 [TpuMeHeHHe cucTeM K pellIeHNI0 MaTeMaTUYeCKUX 3a1a4 U 3ajiad U3 pa3InyHbIX oOgacTei 1
HaYK{ ¥ peaibHON KU3HU, HHTEPIIPETaLUs TOIyUYeHHBIX Pe3yIbTaTOB

103 [IpuMeHeHre HEPaBEHCTB K PEIICHUIO MaTEMATUIECKHX 3a/1a4 U 337a4 U3 pa3IMIHbIX 1
o0acTeil HayKH U pealbHOM KU3HH, MHTEPIPETALNS TOTYICHHBIX PE3yIbTaTOB

104 KonTtponbHas padota: "CucremMbl palliOHANbHBIX, UPPALMOHAIBHBIX TOKA3aTENbHBIX U 1
norapu(MUIECKUX ypaBHEHUN"

105 PannonanbHble ypaBHEHHUsI ¢ TapaMeTpaMu 1

106 ParnmonanbHbIC HEpPaBEHCTBA C ITApaMETPaMU 1

107 PannonanbHbIe cucTeMBI ¢ TapaMeTpaMu 1

108 UppanmonanbHble ypaBHEHUs, HEPABEHCTBA C apaMeTpaMu 1

109 HppanuoHaibHble CHCTEMBI C TapaMeTpaMu 1




110 [Toka3arenbHble ypaBHEHHUsI, HEPABEHCTBA C ITapaMeTpaMu 1
111 ITokazaTenbHBIE CUCTEMBI C TTApaMETPaAMHU 1
112 Jlorapugmuueckue ypaBHEHHs, HEPABEHCTBA C ITapaMeTpaMu 1
113 Jlorapugmuueckue CUCTEMbI ¢ TapaMeTpamMu 1
114 TpuronomeTpudeckue ypaBHEHHs C ITapaMeTpaMu 1
115 TpuroHomeTpruuecKue HEPABEHCTBA C TapaMETPAMU 1
116 TpuronomeTpudecKue CUCTEMBI ¢ TTapaMeTpamMu 1
117 [TocTpoenue u ucciaeI0BaHNE MaTEMaTHYECKIX MOJIENIEH peabHBIX CUTYAIMH C TIOMOIIBIO 1
YPaBHEHUH € ITapamMeTpamMu
118 [TocTpoeHue u uccneaoBaHne MaTEMAaTUYECKUX MOJIENIel PeabHBIX CUTYAIHil C TOMOIIBIO 1
CUCTEM YpaBHEHUI C apaMeTpaMu
119 [TocTpoenwue u ucciae0BaHNE MaTEMaTHYECKIX MOJIENIEH peabHBIX CUTYAIMH C TIOMOIIBIO 1
CUCTEM YpaBHEHUU C apaMeTpaMu
120 KonTponpHas padora: "3amxaquu ¢ mapamerpamu’ 1
121 [ToBTOpeHue, 06001IeHNE, cucTeMaTH3aIus 3HaHui: "Y paBHeHUS" 1
122 [ToBTOpenue, 06o0IIeHNE, cUCTeMaTH3aIMs 3HaHUi: "YpaBHeHUS " 1
123 [ToBTOpenue, o6o0IIeHNe, cucTeMaTH3alys 3HaHui: "YpaBHenus. Cucrtemsl ypaBHeHU" 1
124 [ToBTOpenue, o6o0IeHne, cuctemaTu3aius 3nannii: "HepaBencrsa" 1
125 [ToBTOpenue, 06061meHue, cucTemaTu3amus 3Hanuii: "HepaBeHcTsa" 1
126 [ToBTOpeHMEe, 0000mEeHNe, cucTeMaTH3aIus 3Hanui: "HepaBeHncTea" 1
127 [ToBTOpeHnue, 06061meHne, cucreMaTu3anus 3Hanuii: "[Ipon3BoanHas u e€ npuMmeHnenue" 1
128 [ToBTOpenue, 06ob1eHNe, cucTemaTu3anus 3Hanuit: "[IpousBonnas u e€ npumeHenue" 1
129 [ToBTOpenue, 0600meHne, cucreMaTu3aius 3Hanui: "[Ipon3Boanas u e€ npuMeHeHue" 1
130 [ToBTOpenue, o6o0IIeHNE, cucTeMaTu3aus 3HaHui: "MHTerpan u ero npumenenue" 1
131 [ToBTOpeHue, 006ob1IeHNe, cucTeMaTH3aus 3HaHui: "OyHKun" 1
132 [ToBTOpenue, o6o0IIeHNE, cucTeMaTu3anus 3HaHui: "OyHkuun" 1




133 [ToBTOpenue, 06001eHNe, cucTeMaTu3anus 3Hanuii: "OyHkun" 1
134 HroroBast koHTpoIbHAs paboTa 1
135 Hrorosast KoHTpoOJIbHAS paboTa 1
136 [ToBTOpeHue, 06001IeHNE, cCHCTEeMaTH3aIUsl 3HAHU I 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10




Moayas «I'eomerpus»
INOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBasieTcs OJHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHErO
o0miero o0Opa3zoBaHUsl, TAK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPaBIECHHOCTH W IPEIMETOB T'YMAaHHMTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (QOpPMHPYEMOE  MNpU  U3YYEHUU
00y4aIOIUMHUCS TOHSATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEILICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PEUIEHUM 337a4 €CTECTBEHHO-HAYYHOI'O LHUKIA, B YaCTHOCTHU
dbuznyecKkux 3aaad.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOn€HHOM
YpPOBHE — pa3BUTHE HHAMBUIYAIbHBIX CIIOCOOHOCTEW OOyyarommxcs mpu
U3y4YE€HUU T€OMETPUHU, KaK COCTABJISAIOLIEH MpeaMeTHOM obmactu «MaremaThka u
uHpopmaTtrka»  yepe3  oOecleYeHHUE  BO3MOKHOCTH  NPUOOPETEHUS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHEeLM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(hEeCCHOHATBHOTO
o0pa30BaHUsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKU.

[TpuoputeTHbIMM 33JauyaMu Kypca T€OMETPUM Ha YIIIyOJIEHHOM YPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

pacuIMpeHne NpeCTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbl U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMUpOBaHHE TMPEACTaBICHUS O MPOCTPAHCTBEHHBIX (UIYypax Kak o
BOKHEUIIUX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBaTh U H3y4aTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHUE MOHATUIHOIO amnmapara o pa3ieny
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dopMupoBaHHEe  yMEHUS ~ BIAJETb  OCHOBHBIMH  IOHATUSMH O
IPOCTPAHCTBEHHBIX (UIrypaX M HMX OCHOBHBIMHM CBONCTBaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B pEabHOM
MUpPE MHOTOTPaHHUKM M Te€ja BpalIEHUs, KOHCTPYUPOBATH TI'€OMETPUYECKUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TeOpuil, GOopMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEICHUHN PACCYKICHUN;

dopMUpOBaHHE yYMEHHS BIaJE€Thb METOJAaMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMEHUs UX MPUMEHATh, MPOBOJUTH J0Ka3aTelIbHbIE PACCYXKICHUS B
XOJI€ PELICHHs CTEPEOMETPUUECKUX 3aa4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,



dbopMupoBaHHE TPENCTaBICHUS O HEOOXOJUMOCTH  JOKa3aTeJIbCTB  IMpHU
00O0CHOBaHUHU MaTEeMAaTUYECKUX YTBEPXKJICHUIN U POJIM aKCHOMATHKHU B IPOBEJCHUH
JETYKTUBHBIX PACCYXKICHUM;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJbHBIX UM  TBOPUYECKHUX
CIIOCOOHOCTEM 00y4Jaronuxcs, MOo3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUIHOCTH MBIIUICHUS, THTEPECA K U3YUCHUIO T€OMETPHUU;

dopMupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PAClO3HABAThb IMPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBbIX  MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPHPETALNUN [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «xmaccax sBisitoTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl W  KOOPAWHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
bopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacmpenenserci He  TOJBKO IO
CoJIep>KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudeHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE TPEIMETHBIM pe3yJbTaTaM ocBoeHus PDenepanbHoil paboueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamiaJiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHHE
r€OMETPUYECKUMHU MOHATUSIMHU U HABBIKAMU MOCJIEI0BATEIBHO U MOCTYNATEIBHO, C
cOOJII0ICHHEM TIPUHIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAaHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YJaIOUUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUHN HA YIIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ychmoBus i auddepeHunanuu 00ydeHHs,  [OCTPOCHUS
WHIUBUIYAbHBIX  00pa3oBaTeIbHBIX TMporpamMMm, oOOecrneyuTh yriayOn€HHoe
U3y4eHHE T€OMETPUHU KaK COCTaBIISIIONIEeH yueOHOoro npenMera «MareMaTukay;

MNOATOTOBUTH OOYYaIOIIMXCA K MNPOAOKEHUIO H3YYEHUSI MATEMAaTUKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 ipodeccuoHaTLHBIM 00Pa30BaHUEM.

Ha wusyuenue yuebHOoro kypca «l'eomerpusi» Ha YriIyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemenio), B 11 xmacce — 102
yaca (3 4aca B HEJIEJI0).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MapAJLIEIBHOCTD TPEX MPSIMBIX, 1APAIUICIBHOCTD MPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapaieapbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC IMAPAUICIBHBIE W IEPIECHAMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT M[psAMOM [0  IUJIOCKOCTH,  MNpOeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

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

MHororpaHHuKH

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



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o nOpaBUIIBHBIX MHOTIOTPAHHHUKAX: OKTadIp,
JNOIEKadIp U UKOCAdIpP.

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

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

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

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

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
cheppl M TUIOCKOCTH, KacaTelibHas IUIOCKOCTh K cdepe. M3ob0paxenue ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIIOHHOW TMPU3MBI, MIJIAHJpA, TUPaMUIbl U KoHyca. O0BEM 11apa U mapoBOro
CerMEHTa.

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



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BMNUCAHHOM B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

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

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEpEHOCa
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucteMa KoopauHat B npoctpancTtBe. Koopannatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. BuIbl JBWXEHUN: TapauiebHBIM MEPEeHoC,
LCHTpaJbHAsl CUMMETpPUS, 3€pKAIbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMPOCH U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOIIVIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMaTHUKH, LIEHHOCTHOE OTHOILIEHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEW POCCUHCKOIr0 Hapoja, cpopMUpPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) hcTeTHYeCKO€e BOCIIUTAHHE!

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

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTHUYeCKUe 3HaHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTHYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha MPUMEHEHHE MAaTEMAaTHYEeCKUX 3HAHWUU IS peleHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW U  OONICCTBEHHOM  MPAKTUKH, TMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIISITh TMPOEKTHYIO M HCCIIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSITUM, OTHOIICHUH MEXIYy TMOHIATHUSAMH, (DOPMyIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIATEIbHbIE, SAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

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

JIeJIaTh BBIBOABI C HCIMOJBb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

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

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA HMHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUS,  WCCIENOBaHUS, OLIEHUBATh  JOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJUTIOCTPUPOBATh IpapuecK;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesIMU  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOIO TOYKY 3PEHHS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpATh (OopMar BBICTYIUIEHHS C YYETOM 3aaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM MMEIOILINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI M MBICIHUTEIbHBIX MPOLECCOB, UX PE3YJbTAaTOB, BIIAJIETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIINOOK, BBISIBIEHHBIX TPYJHOCTEMH;

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

CoBMecTHAsl 1eATEILHOCTD:

MOHUMATh M HCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW M UHAMBUIYAJTBbHON
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHCHUSI HECKOJIBKHMX JIIOICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSAM, CHOPMYIHPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

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

e TMPUMEHSATh AKCUOMBI CTEPEOMETPUHU U CJCACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B IPOCTPAHCTBE, MEXKAY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KIacCUPUIMPOBATH  MHOTOTPAHHUKH, BbIOMpas  OCHOBaHHUS IS
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOT'OTPAaHHHUKOB IIJIOCKOCTBIO;

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

e CTPOUTH CEUYECHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBINOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BUJI CBEPXY, COOKY, CHU3Y;

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

e CBOOOJHO ONEPHUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCh M IUIOCKOCTb CHMMETPHHM, LIEHTP, OCh M INIOCKOCTb CHMMETPUHU
durypes;

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

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3a4a4d Ha JOKA3aTEIbCTBO MAaTEMAaTHYECKUX OTHOIICHUH |
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTEMAaTHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIO’)KHOCTH;

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

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

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHANIM3UPOBATh PEATbHBIE CUTYAllMH, MPUMEHATh U3YYECHHbIE MOHSATUS B
npolecce IMOMCKa PEelIeHHsT MaTeMaTH4eckd  c(opMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
NOHATUH M TeopeM, ammapara ajreOpbl, pelaTh MPaKTUYECKHE 3a/ayH,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

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

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJTHO OMEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C IWUIMHIPUICCKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

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

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU TIOBEPXHOCTENH U 00bEMaMHU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelarbh reOMEeTPUYECKHUE 3aa4l Ha BBIUHUCICHUE YIJIOB MEXIY MPSAMbIMHU
U IUIOCKOCTSIMU, BBIUYHUCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUsS MHOTOTPAaHHUKOB M TEJl BpalleHUs MpHU
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapajuienbHO U NEPHEHIUKYJIISIPHO OCH), CEUCHUSI KOHYyca (TapajuielibHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (aKThl IJS PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

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

IPUMEHATH MPOTPAMMHBIE CPEACTBA U 3IEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOMCTBA B IIpOLlECCE IMOUCKA  pEUICHUs
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUUHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosnn4yectBo yacos
Ne HaumeHoBaHue pa3jie/ioB H TeM NPOrpPaMMbl KoHTpoibHbIE
n/n Bcero
padoTsbI

1 BBenenmne B crepeoMeTpuio 23
2 BzanmHoe pacnonoxeHune npsMbIX B IPOCTPAHCTBE 6
3 [TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE 8
4 [TeprieHAMKYIIPHOCTH MPSIMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE 25
3) VYribl U paccTosTHUS 16
6 MHororpaHHUKH 7
7 BekTops! B mpocTpaHcTBE 12
8 IToBTOpenue, 0000IIEHNE U CUCTEMATH3ALMsI 3HAHU I 5

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoJsun4yecTBOo 4acoB
Ne n/m HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI Beero KontposbHbie
padoTsbI

1 AHanuTuueckas reoMeTpust 15 1
2 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIMS 3HAHUH 15 1
3 O0BEéM MHOTOTPaHHHKA 17 1
4 Temna BpameHus 24 1
3) [Tnouiaay moBepxXHOCTU U OOBEMBI KPYIJIBIX TEI 9 1
6 JIBYOKCHUS 5 1
7 [ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMAaTH3allUsl 3HAHUN 17 2
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosanuyecrBo yacos
Ne JlaTa
Tema ypoka KoHnTpoJbHbIe
n/n Bcero HU3YYEeHUS
padoThI
1 OcHoBHbI€ NpaBUiIa U300paKE€HUsI HA PUCYHKE INIOCKOCTH, 1 0 4.09.2023
HapauIebHbIX TPIMBIX (OTPE3KOB), CEPEINHBI OTPE3KA R
[ToHATHS cTepeoMeTpHUH: TOUKA, NPsiMast, INIOCKOCTh, IPOCTPAHCTBO.
2 OcHoBHbI€ NpaBUiIa U300paKE€HUsI HA PUCYHKE INIOCKOCTH, 1 0 4.09.2023
NapajuleNbHbIX IPSIMBIX (OTPE3KOB), CEPEINHBI OTPE3Ka
[TonsaTus: nepecekarouuecs MIOCKOCTH, IEpECcEeKaAoNUecs npsiMas U
3 P 1EP P 1 0 6.09.2023
IUIOCKOCTh; TIOJIYIPOCTPAHCTBO
[TonsATHS: IepeceKarIuecs MIOCKOCTH, IIEPeCcEeKAONIUecs MpsiMast 1
4 P > 1P P 1 0 11.09.2023
TUTOCKOCTB; TIOTYIPOCTPAHCTBO
MHororpaHHMKH, U300pakeHHe MPOCTEHIINX TPOCTPAHCTBEHHBIX QUTYD,
5 1 0 11.09.2023
HECYIIECTBYIOIINX 0OBEKTOB
MHororpaHHMKH, U300pakeHHe IPOCTEHIINX TPOCTPAHCTBEHHBIX QUTYD,
6 1 0 13.09.2023
HECYIIECTBYIOIIUX O0HEKTOB
AKCHOMBI CTEPEOMETPUH U TIEPBbBIE CIAEACTBHS U3 HUX 1 0 18.09.2023
AKCHOMBI CTEPEOMETPHUH U NIEPBBIE CIECICTBUS U3 HUX 0 18.09.2023
AKCHOMBI CTEPEOMETPHH U TIEPBBIE ClIeACTBUS 13 HUX. CIIOCOOBI 3a1aHuUs
9 MPSIMBIX U IJIOCKOCTEHN B pocTpaHcTBe. O003HAYEHHSI IPSAMBIX U 1 0 20.09.2023
IIJIOCKOCTEN
N300pakeHne ceueHuil mipaMupl, Kyoa U IPU3MBI, KOTOPBIE TPOXOIST
10 yepe3 ux péopa. M3obpaxkeHue nepeceueHus MmoaydeHHbIX II0OCKOCTEH. 1 0 25.09.2023
PackpammBaHue NOCTPOEHHBIX CEUYEHUH Pa3HBIMU LIBETAMHU
11 N300pakeHne ceueHuil mupaMupl, Kyoa U IpU3Mbl, KOTOPbIE TPOXOIST 1 0 25.09.2023




yepe3 ux péopa. M300paxkeHnue nepecedeHrs NOMyIEHHBIX MIIOCKOCTEH.
PackpanmBanue moCTPOCHHBIX CEYCHHI Pa3HBIMHU LBETAMH

N300pakeHne ceueHuil mupaMupl, Kyoa U IpU3Mbl, KOTOPbIE TPOXOIST

12 gepes ux péopa. M3o0paxkeHne nepecedeHusl MoTyIeHHBIX IIJI0CKOCTEH. 27.09.2023
PackpammBanue NOCTPOCHHBIX CEYEHUN PA3HBIMU L[BETaMU
N306paxenune ceyeHuit nmupamMuibl, Kyoa v MpU3Mbl, KOTOPbIE IPOXOAST

13 yepes ux péopa. M3o0paxkeHue nepecedeHus moay4eHHbIX IJI0CKOCTEH. 2.10.2023
PackpammBanue nocTpOCHHBIX CEYCHUIN Pa3HBIMU I[BETAMU

14 Mertoa creqoB i TOCTPOSHUS CeUYSHUI 2.10.2023

15 Meron cnenoB st HOUCTPOCHI/HI ceyeHuii. CBoMCTBA MepeceyeHu it 4.10.2023
MPSIMBIX U IJIOCKOCTEHN

16 Meron cnenos s HOUCTpoeHI/I}I ceyeHunil. CBOCTBA MepeceyeHuit 9.10.2023
MPSIMBIX | MJIOCKOCTEH

17 [TocTpoenue ceuenuii B mupamue, Kyoe mo Tpém ToukaMm Ha pEopax. 9.10.2023
Co3nanne BBIHOCHBIX YEPTEKEN U 3aIUCh IIaroB MOCTPOEHUS o

18 [Toctpoenue ceueHuii B mupamuie, Kyoe no TpéM Toukam Ha pEOpax. 11.10.2023
Co3aHne BBIHOCHBIX YepTEKel U 3alKCh I1aroB MOCTPOCHHUS o

19 ITocTpoenue ceuenuii B nupamue, Kyoe 1o TpéM ToukaMm Ha pEopax. 16.10.2023
Co3nanrie BBIHOCHBIX YEPTEKEN U 3alUCh IIaroB MOCTPOEHUS o

20 [Toctpoenue ceueHuii B nupamuie, Kyoe no TpéM Toukam Ha pEOpax. 16.10.2023
Co3nanne BRIHOCHBIX YEPTEXKEN U 3aITUCh IIaroB MOCTPOEHUS o

91 [ToBTOpenue mnanumerpun: Teopema 0 MPONOPIMOHATBHBIX OTPE3KaX. 18.10.2023
[TogoOue TpeyroJbHUKOB

99 [ToBropenue mianumerpuu: Teopema Menenas. Pacuersl B ceueHUsIX Ha 93.10.2023
BBIHOCHBIX 4epTexkax. McTtopus pa3BuTHs IUIAHUMETPUU U CTEPEOMETPUN

23 KonTpomnbHas padota "Akcuomsl crepeomeTpun. CedeHus " 23.10.2023

24 B3auMHoe pacnonoxxkenue npsaMbIx B pocTpaHcTBe. CKpelnBaronmecs 95.10.2023

npsimbie. [Ipu3Haku ckpenuBaronmxcs npsameix. [lapannenbHbie npsMble




B IIPOCTPAHCTBE

Teopema o cynieCTBOBaHMH U €IMHCTBEHHOCTH IIPSIMOM ITapaUIEIbHON
JAHHOM MPSMOM, IMTPOXOASILEH Yepe3 TOUKY IPOCTPAHCTBA U HE JIeXKAIEeH

25 y . 8.11.2023
Ha JTAHHOH mpsiMoH. Jlemma 0 nepecedeHun nmapauieabHbIX TPSIMBIX
IUIOCKOCTBIO

26 [TapannensHOCTh TpeX MpsIMBIX. Teopema o TPEX mapaieIbHBIX MPSMBIX. 13.11.2023
Teopema 0 CKpenuBaOIUXCs MPSIMBIX
[TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOMCTBA MapaljeIbHOTO

27 npoektupoBanus. 300paxkeHne pazHbIX GUryp B mapaienbHON 13.11.2023
MIPOEKIINU

08 LlentpanpHas mpoeKuus. Yo ¢ COHAPABICHHBIMUA CTOPOHAMHU. YTOI 15.11.2023
MEXTy TIPSIMBIMU

29 3amaun Ha JOKA3aTeNbCTBO U UCCIIEI0OBaHHUE, CBA3aHHBIE C 20.11.2023
PacCTOIOKEHUEM MPSMBIX B TPOCTPAHCTBE
[TonsTHS: MapanIenbHOCTh NPSIMOK U IIIOCKOCTH B IPOCTPAHCTBE.

30 [Ipu3Hak napayuieabHOCTH MPSIMON U TNIOCKOCTH. CBOMCTBa 20.11.2023
MapajuIeNbHOCTH MPSMOU U TNIOCKOCTH

31 I'eomeTprueckue 3a/1aun Ha BRIYMCIICHUE U JJOKA3aTEIbCTBO, CBI3aHHBIE C 99 11.2023
MapajuIeIbHOCTHIO IPSMBIX M IJIOCKOCTEH B IIPOCTPAHCTBE

39 [TocTpoeHne ceueHus, MPOXOASIIETO Yepe3 JaHHYIO MPSIMYIO Ha YePTEkKe 97 11.2023
Y MApAJJIETBHOTO IPYTror MpsiMoil. Pacuér oTHOIEHNI

33 [MapannensHas IpoeKIKs, IPUMEHEHHUE ISl TOCTPOSHUS CeueHul Kyda u 97 11.2023
napayuienenunena. CBoWCTBa Mapaieenunea u mpu3Mbl o

34 [TapannensHbie iockocTu. [Ipu3HaKu mapaiaenbHOCTH IBYX IIOCKOCTEN 29.11.2023
Teopema o mapanneabHOCTH U €IMHCTBEHHOCTHU TUIOCKOCTH, MTPOXOISAIICH

35 yepe3 TOUKY, He MPUHAANEKAIIYI0 TaHHOU TJIOCKOCTH U CIEACTBUS U3 4,12.2023
HeE

36 CaolicTBa napamienbHbIX INIOCKOCTEN: O MapaJljIeIbHOCTH MPSIMBIX 4.12.2023




IIepECEUYECHUS IIPU IIEPECEYCHUN ABYX NTapaJUIEIbHBIX IINIOCKOCTEN TPEThEU

CpoiicTBa napajjiCJIbHbIX IJIOCKOCTEH: 00 OTpE3Kax IapalJICIbHBIX

37 MPSMBIX, 3aKITI0OYEHHBIX MEXKY MMapaiebHBIMU TIJIOCKOCTSIMU; O 1 0 6.12.2023
NepeceueHu  MPsIMOH C IBYMS TapaJJICTbHBIMU TIOCKOCTSIMH

38 [ToBTopenue: Teopema I[Tudaropa Ha mmockocTu 1 0 11.12.2023

39 [ToBTOpEHME: TPUTOHOMETPHS MPSIMOYTOJIBLHOTO TPEYTOJIbHUKA 1 0 11.12.2023

40 CBoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO Mapajulesenumeaa 1 0 13.12.2023

41 Brruucnenne aimuH oTpe3KoB B KyOe U IPSIMOYTOJIBHOM TapajuieIenume/ie 1 0 18.12.2023

42 [eprieHAUKYIAPHOCTD HpﬂMOfI u iockocTH. [Ipu3Hak 1 0 18.12.2023
NEPICHAUKYIIIPHOCTH MPSIMOI U TUIOCKOCTH

43 [eprieHAUKYIAPHOCTD HpﬂMOfI u mockocTH. [Ipu3Hak 1 0 20.12.2023
NEPIICHIUKYIIIPHOCTH MPSIMOI U TUIOCKOCTH

a2 Teopema o CyIIecCTBOBaHUU M €JTHHCTBEHHOCTH HupﬂMOI/I, POXOIsIIEeH 1 0 95 122023
gepe3 TOUKY MPOCTPAHCTBA M MEPIIEHANKYISIPHON K TNIOCKOCTH

45 [InocKkOCTH ¥ IEPIIEHANKYIISIPHBIE UM IIPSIMBbIE B MHOTOTpaHHUKAX 25.12.2023

46 [1nockocTH ¥ IepIEHANKYIISIPHbIE UM MIPSIMbIE B MHOTOTpaHHUKAX 27.12.2023

47 [lepnienaukynsp u HakinoHHas. [locTpoeHne nepneHuKyaspa U3 TOUKU 1 0 10.01.2024
Ha TPSIMYIO

48 [lepnienaukynsp u HakinoHHast. [locTpoeHne nepneHuKyaspa U3 TOUKU 1 0 15.01.2024
Ha MPSMYIO

49 Teopema o Tpéx nepneHANKYIApax (mpsmasi 1 oOpaTHasi) 1 0 15.01.2024

50 Teopema o Tpéx nepneHAUKYIApax (MpsiMast ¥ oOpaTHAs) 1 0 17.01.2024

51 VYToa Mexay CKpeluMBarOIIMMUCS TTPSIMBIMHU 1 0 22.01.2024

59 ITouck nepiieHnHKynﬁpHLIX HPSMBIX C TOMOIIBIO MEPIIEHANKYISIPHBIX 1 0 99 01.2024
TUIOCKOCTEH

53 OpTOoroHajibHO€ MPOECKTUPOBAHUE 1 24.01.2024

54 [TocTpoenue ceuenunii Kyba, MpU3MBbI, MPABUILHON TUPaAMUJIBI C 1 29.01.2024




IIOMOIIBIO OpTOFOHaJIbHOfI MMpOCKIUHU

[Toctpoenue ceuenunii kyoa, MpU3Mbl, IPABUIILHON MHPAMUIBI C

55 . 29.01.2024
MTOMOIIIBI0 OPTOTOHAIBHOM MTPOCKITHH
CuMMeTpHUS B IIPOCTPAHCTBE OTHOCUTEIBHO TUIOCKOCTU. IlltockocTr

56 TP B TIPOCTP 31.01.2024
CUMMETPHUI B MHOTOTPaHHHKAX
IIpu3Hak neprneHIuKyIIpHOCTH IIPIMON U INIOCKOCTU KaK CJIENCTBUE

57 p p YAp p 5.02.2024
CUMMETPUHU
IIpaBuiIbHBIE MHOTOTPAHHUKU. Pacuér paccTOAHUI OT TOYKU 10

58 P P P A 5.02.2024
IUIOCKOCTH
IIpaBuiIbHBIE MHOTOTPAaHHUKU. Pacuér paccTOAHUI OT TOUKU 10

59 P P P A 7.02.2024
IUIOCKOCTH
CnocoObl ONyCTUTH MEPIEHAUKYIAPEI; CHMMETPHS, CABUI TOYKH 10

60 Y P YAp p 12.02.2024
napajuie/IbHOM MPSIMO

61 CrBur 1o HenapayieIbHOU NMPSAMON, U3MEHEHUE PAaCCTOSTHUI 12.02.2024
KourponsHas padora "B3anMHOe pacoiokeHNe MPSMBIX U INIOCKOCTEH

62 P pa p p 14.02.2024
B IIPOCTPAHCTBE
IToBTOpEHME: YrOa MEXY NPIMBIMU HA IUIOCKOCTH, TPUTOHOMETPHS B

63 perHE: YT Ay ip P P 19.02.2024
MIPOU3BOJILHOM TPEYrOJbHHUKE, TEOPEMa KOCHHYCOB
IToBTOpEHUE: YOI MEXAY CKPELINBAIOIMMUCS IPSIMBIMUA B

64 PEFHE: YT Y kP P 19.02.2024
MPOCTPAHCTBE
T'eomeTpuyueckre METOIBI BBIUUCICHUS VIIa MEXKTY MIPSIMBIMH B

65 p A r Ay TP 21.02.2024
MHOTOTpaHHHKaX

66 JIByrpannsbiii yroy. CBOMCTBO JIMHEWHBIX YTJIOB JIBYTPAHHOTO yTiia 26.02.2024
IMepnenaukyispHble TWIOCKOCTA. CBOWCTBA B3aMMHO HEPIIEHIUKYIISTPHBIX

67 P Yp p Yp 26.02.2024
IUIOCKOCTEN
TIpu3Hak nepreHaIuKyIapHOCTH IUTOCKOCTE, TeopeMa O MPSIMOIt

68 p PHCHIHKYIAD > Te0p P 28.02.2024

nepeceyeHus IByX IJIOCKOCTEHN MepreHANKYISIPHBIX TPEThEH MI0CKOCTH




[IpssmoyronbHbIN Napasuienenunen; Kyo; n3MepeHus, CBONCTBa

69 1 0 4.03.2024
IPSIMOYTOJIBHOTO Mapajulesenumneaa

20 Teope.:'Ma 0 JMaroHaJIX NPSMOYTOJILHOTO MapajuIesenuIe/1a U CIeICTBIE 1 0 4.03.2024
u3 Heé

7 CrepeoMeTpuyecKkre U MPUKIIaIHbIE 3aa4H, CBA3aHHbIE CO B3AUMHbBIM 1 0 6.03.2024
PacIoyioKeHUEeM MPSIMbIX U MJIOCKOCTH

79 [ToBTOpEHUE: CKPEMMBAIONINECS TPSMBIC, TAPAJUIETbHBIE TNIOCKOCTH B 1 0 11.03.2024
CTaHJAPTHBIX MHOTOIPaHHHUKaX

73 [Tapa mapamienpHBIX MIOCKOCTEH Ha CKPEUTMBAOIINXCS PSIMBIX, 1 0 11.03.2024
paccTosiHUE MEXKAY CKPEIIMBAIOIUMHUCS MPSIMBIMH B IPOCTBIX CHTYaLUsAX

74 PaccrosiHue oT TOUKH /10 MI0CKOCTH, PaCCTOSIHUE OT IPSAMOM 110 1 0 13.03.2024
IJIOCKOCTH

75 Brrauciienue pacctostHui Menfay CKPEIMBAIOIIUMUCS MPSIMBIMH C 1 0 18.03.2024
MTOMOIIBIO TIEPIICHINKYIISIPHOH IJIOCKOCTH

76 TpéxrpaHHbIi yroy, HepaBeHCTBA JUIS TpeXFpaHHI)I.)‘( yrioB. Teopema 1 0 18.03.2024
[Tudaropa, TeopemMbl KOCHHYCOB M CHHYCOB ISl TPEXTPAHHOTO yTJIa

77 DneMeHTHI chepUyecKoil reOMETPUH: Te0Ie3NUeCKHe JTUHUH Ha 3eMie 1 0 20.03.2024

78 Kontponbnas padota "Yribl u paccrosiHus" 1 1 1.04.2024

79 CucremaTtuzanus 3HaHuN "MHOTOrpaHHMK M €T0 3JIEMEHTHI" 1 0 1.04.2024

80 [Mupamuna. Buast nupamun. [IpaBuisHas nupamuaa 1 0 3.04.2024

81 ITpusma. IIpsimMas u HaknoHHas npusmsl. [IpaBunpHas npusma 1 0 8.04.2024

82 [IpsiMoit mapaynenenunes, NPSMOYTOIBHBIN MapasuIesenume, Kyo 1 0 8.04.2024

83 Brinyxkiible MHOrorpanHuku. Teopema Oitniepa 1 0 10.04.2024

84 Beimykieie MHOrorpannuku. Teopema Diinepa. [IpaBriibHbIE 1 1 0 15.04.2024
MOJTYTIPABUIIbHBIE MHOTOTPAHHUKHU

85 KonTpomnpHas padora "MHororpaHHUKH" 15.04.2024

86 [lonsTHE BEKTOpA HA MJIOCKOCTH U B IPOCTPAHCTBE 1 17.04.2024




87 CymMa BEeKTOpOB 1 0 22.04.2024
88 Pa3nocTh BekTOpOB 1 0 22.04.2024
89 [TpaBwiio mapannenenumena 1 0 24.04.2024
90 YMHOKEHHE BEKTOpa Ha YUCIIO 1 0 29.04.2024
01 Pasnoxenue BekTopa 1o 6a3ucy TpéX BEKTOPOB, HE JISKAIINUX B OJTHOM 1 0 99.04.2024
TUIOCKOCTH

92 CkaisipHOE TIpOU3BEICHUE 1 0 6.05.2024
93 Brruncnenue yria Mexy BEKTOpaMH B POCTPAHCTBE 1 0 6.05.2024
94 [Ipocreitmume 3agauu ¢ BEKTOpaMu 1 0 8.05.2024
95 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1 0 13.05.2024
96 [Ipocreiimme 3a1a4un ¢ BEKTOpaMH 1 0 13.05.2024
97 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1 0 15.05.2024
98 O06o0mieHne 1 cucTeMaTu3amys 3HaHUH 1 0 20.05.2024
99 O06o0061IeHre U cucTeMaTu3alys 3HaHU! 1 0 20.05.2024
100 HToroBast KOHTpOJIbHASA paboTa 1 1 22.05.2024
101 Hrorosas koHTpoOIbHAs paboTa 1 1 25.05.2024
102 O06o00611eHre U cucTeMaTu3alus 3HaHu! 1 0
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11 KIIACC

Koan4gecTBO 4acoB

Ne
Tema ypoka KonTpoibHubie
n/n Bcero
padoThI

1 IToBTOpenue Temsl "KoopauHaTsl BEKTOpa Ha 1
IJIOCKOCTH U B IPOCTpaHcTBe"

5 [ToBTOopenue Tembl "CkansipHoe IpoOU3BEACHUE 1
BEKTOPORB"

3 [ToBTrOopenue Temsl "BorunciieHne yria Mexmay 1
BEKTOpPaMHU B IPOCTPAHCTBE"

4 [ToBTOpEHME TEMBI Y paBHEHHE MTPSIMOH, 1
IIpoxosuIel yepes 1Be TOUKu"

5 YpaBHEHHE MJIOCKOCTH, HOPMaJlb, YPaBHEHHE 1
IJIOCKOCTH B OTpe3Kax

6 VYpaBHEHME [IJIOCKOCTH, HOPMaJlb, YpaBHEHHE 1
IJIOCKOCTH B OTPE3Kax

7 BexropHoe npousseneHue 1

3 JIuHeiiHbIe HEPaBEHCTBA, JTUHEUHOE 1
MIPOrpaMMUPOBAHHE

9 JInHelHbIE HEPABEHCTBA, JIMHENHOE 1
[IPOrpaMMUpPOBaHHE

10 AHaNTUTUYECKUE METObI PAacU€Ta yriia MexIy 1
MPSIMBIMU B MHOTOTPAaHHHUKAX

1 AHaNUTUYECKUE METObI PAacU€Ta yriia MexXIy 1
MJIOCKOCTSIMU B MHOTOTPAaHHUKAX

12 ®dopmysa pacCTOSHUS OT TOUKH JI0 MJIOCKOCTHU B 1
KOOpJMHATax

13 HaxoxzaeHue paccTOsSHUN OT TOYKHU 10 1
IUIOCKOCTH B Ky0Oe
HaxoxzaeHue paccTosIHUI OT TOYKHU 10

14 1
MIJIOCKOCTH B IPaBUJIBHOW MUPAMHU/JIE

15 KonTponbhas pabota "Ananuruyeckas 1 1
reomerpus”

16 CeueHust MHOTOTPAHHUKOB: CTAH/IAPTHBIE 1
MHOT'OTPaHHUKH

17 CedeHuss MHOTOIPAHHUKOB: METOJI CIIEA0B 1

18 CeueHusi MHOTOIPaHHUKOB: CTaHIapTHBIE 1
IJIOCKOCTH, TIEPECeUEHUs MPSIMbIX U MII0CKOCTEM

19 [TapannenbHble NpsSIMBbIE U MIJIOCKOCTH: 1
napajuieJbHbIe CEUEHUS




[TapatenpHbIE IPSAMBIE U IIJIOCKOCTH: PACUET

20 .
OTHOIICHUN

21 [TapannenbHble IPSIMBIE U TNIOCKOCTH: YTJIbI
MEKIY CKPEIIMBAIOLIIMMUCS MTPSIMBIMU
[eprieHAUKYIISAPHBIE IPSMBIC U IIOCKOCTH:

99 CTaHJapTHBIE MMapbl IEPICHTUKYISPHBIX
TUTOCKOCTEH M IPSIMBIX, CHMMETPHH
MHOT'OTPaHHHKOB

23 [eprieHAUKYISAPHBIE IPSMBIC U IIOCKOCTH:
TEeopeMa O TPEX MEePICHIUKYIIIpax

24 [TeprieHAMKYIISIPHBIC TPSIMBIC U TTIOCKOCTH:
BBIYKCJICHUS UIMH B MHOTOTPaHHHKAX

o5 [ToBTOpEHUE: MO I1 MHOTOYTOJIbHUKOB,
(hOpMyIIBI IS TUTOIACH, COOOpasKEHUS TT0100US

26 [ToBTOpEHUE: IO I1 MHOTOYTOJIbHUKOB,
(dbopMyIbI 118 TITOIAEH, coOoOpaskeHus o100us

27 [ToBTOpEHUeE: MIIOIA I MHOTOYTOJIbHUKOB,
(hOpMyIIBI IS TUTOIACH, COOOpasKEHUS TI0100US
[Tnomaay ceyeHnit MHOTOTPaHHUKOB: TUIOMIAIN

28 MOBEPXHOCTEH, pa3pe3aHus Ha 4acTH,
COOOpaKCHHSI TOA00MS
[Tnomaay ceyeHnit MHOTOTPaHHUKOB: TUIOIA/IN

29 MIOBEPXHOCTEH, pa3pe3aHus Ha 4acTH,
cO00pakeHUsI MOA00HS

30 KonTponbnas padora "[loBTopenue:
MHOTOTPaHHHUKH, CEYEHUS] MHOTOIPaHHUKOB"

31 O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaJiesienumnea

39 3anaun 00 yABOEHHH Ky0a, 0 KBaJpaType KyoOa; o
TPUCEKIIMHU YTJIa

33 CrepeoMeTpHuyecKHe 3aauu, CBSI3aHHbIE C
00BEMOM MPSIMOYTOJIFHOTO Mapajieenune1a

34 [MpukiaaHbie 3312491, CBSI3aHHBIC C BBIYUCICHHEM
00BEMa IIPSMOYTOJIEHOTO TTapajiesIemuIe ia

35 O0BEM npsMOit TPU3MBI

36 CrepeoMeTpHyecKHe 3a1auu, CBSI3aHHBIE C
BBIYHCIICHUEM 00BbEMOB MIPSMOM TIPH3MBI

37 [pukinagHble 3312491, CBI3aHHBIE C 00BEMOM
MPSAMOM TPU3MBI

38 Beruuciienne 06EMOB Tell C TOMOIIIBIO

ornpenenéHHoro uHTerpana. O0bEM HaKJIOHHON




IIPU3MBI

Brruncinenue 00bEMOB TEN ¢ IOMOILBIO

39 onpeaenéHHoro uarerpana. O0bEM MUPaMHUIbI

40 dopmyna 00bEMa mupamMuabl. OTHOIICHHE
00BEMOB IUPaMU/I C OOIITUM YTIIOM

41 dopmyna o0béMa mupamuibl. OTHOIIEHUE
00BEMOB MUPaMHU/ ¢ OOIIUM YTIIOM

42 CrepeoMeTpHUyeCKre 3a]]a4, CBS3aHHBIC C
00bEMaMU HAKIIOHHOW TIPU3MBI

43 CrepeoMeTpuyecKre 3a7jauu, CBI3aHHBIE C
00BEMaMH MUPaMUIbI

44 [Ipuxnanueie 3anaun no teme "OO0bEMBI TEN",
CBSI3aHHBIE ¢ 00bEMOM HAKJIIOHHOW MTPH3MBI

45 [Tpuknagueie 3agaun o Teme "OO0BEMBI TEN",
CBSI3aHHBIE C 00BEMOM IMHPAMUIBI

46 [IpumeHnenne 0ObEMOB. Brruncienne pacCTosHUS
710 TIOCKOCTH

47 KonTponbhas padora "O0bEM MHOTOrpaHHUKA"

48 Hunuaapudeckas MoBEpXHOCTb, 00pa3yrolue
UWIMHIPHUYECKON TTOBEPXHOCTH

49 Munuaap. [IpsMoit KpyroBou UIMHAP.
[Tnomaap MOBEPXHOCTH HUIMHIPA

50 Konnueckast moBepXHOCTh, 00pa3yromme
KOHUYECKOW MoBepXHOCTH. KoHyC

51 CeueHune KOHYyca INIOCKOCThIO, TapaJIIeIbHOU
MJIOCKOCTH OCHOBAHMS

59 VYceuénnblil konyc. M300pakeHne KOHYCOB U
YCEUYEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH M MOJTHOM
MMOBEPXHOCTU KOHYCa

54 [Tnomaas 60KO0BOM MOBEPXHOCTH U MOJHOM
MMOBEPXHOCTU KOHYCa
CrepeomeTpruecKue 3aJa4u Ha I0Ka3aTeIbCTBO

55 Y BBIYHCIICHHE, IOCTPOCHUEM CEUCHUN
LHUIUHpPA, KOHYCa
CrepeomeTpruecKue 3aJa4u Ha I0Ka3aTEIbCTBO

56 Y BBIYHCIICHHE, IOCTPOCHUEM CEUCHUN
IUJTUHIpPA, KOHyCa

57 [Ipuknaguelie 3aa4u, CBSI3aHHbBIE C [IWIMHAPOM

58 [Ipuknagueie 3aqa4n, CBSI3aHHBIE C IHJIMHIPOM

59 Cdepa u map




Ilepeceuenue cdepsl U m1apa ¢ MIOCKOCTHIO.

60 Kacanwue mapa u cdepsl mimockocTsio. Bua u
n300paxxeHue mapa
[Tepeceuenue cepsl u mapa ¢ MIOCKOCTHIO.

61 Kacanwue mapa u cdeps! miockoctsto. Bua u
n300pakeHue mapa

62 VYpasuenue chepsl. [Lnomans chepsl u e€ yacreit

63 CummeTtpust cdepsl U 1mapa
CrepeomeTpuueckue 3aJa4u Ha JI0Ka3aTeIbCTBO

64 Y BBIYHCIICHHE, CBSI3aHHBIE CO Cepoil U mapowm,
MMOCTPOEHUEM UX CEUEHUH TIIOCKOCTHIO
CrepeoMeTpuyecKre 3aJ]a4i Ha I0Ka3aTeIbCTBO

65 Y BBIYMCIICHHE, CBSI3aHHBIE CO c(hepoit U mapom,
MMOCTPOCHUEM UX CEUCHHH MIOCKOCTHIO

66 [Ipuknannele 3a1a4m, cBsI3aHHBIE CO chepoii u
mapom
[ToBTOpEHME: OKPYKHOCTH HA MIIOCKOCTH,

67 BBIYHCIICHUS B OKPY>KHOCTH, CTaHJIapTHBIC
nogoous

68 Paznnunbie KOMOMHALIMY TEIT BPAIICHUS U
MHOTOTPaHHUKOB

69 3agauym o Teme ""Tena 1 MOBEpXHOCTH
BpauieHus"

70 3anaun o teme "Tena v MOBEPXHOCTH
BpateHus"

71 KonrtponbHas padota "Tena 1 moBepXHOCTH
BpateHus"

79 O6béM mumuHapa. Teopema 06 00bEME PSIMOTO
HWIMH]IpA

73 Brruucnenune o0bEMOB TeN ¢ TOMOIIIBIO
onpenenéHHoro uaTerpaita. O0béM KoHyca

74 [Tnomaau 60KOBOM U MOTHON MOBEPXHOCTH
KOHYyca

75 CrepeomeTpuuecKkue 3aauu, CBsI3aHHbIE C
BBIYHCIICHHEM 00bEMOB IIMIIMH/PA, KOHYCa

76 [Ipuknagueie 3agaun mo Teme "OOBEMBI
IJIOaAN TOBEpXHOCTEN Ten"
O06BEM mapa u mapoBoro cekropa. Teopema 00

77 o0béme mapa. [Tmomans chepsr.

CrepeoMeTpHUyecKre 3aJjauu, CBI3aHHBIE C
BBIYUCIICHHEM 00BEMOB TI1apa, IMapoBOTO




CCTMCHTA U IIApOBOI'0 CCKTOpPa

78

79

80

[Tpuknagueie 3agaun o Teme "OO0BEMBI TEN",
CBSI3aHHBIE C 00BEMOM IIapa U TUIOMIAIBIO
cdepbl. COOTHOMIEHUS MEXKTY TUIOIIAISIMH
MOBEPXHOCTEH U 00hEMAMHU MTOTO0HBIX TET

[TonoOHEbIe Tena B mpocTpaHcTBe. Mi3MeHeHne
00béMa ripu mooouu. CTepeoMeTpruIeCKue
3aJla4d, CBS3aHHBIC C BHIYUCICHUEM 00HEMOB TEI
Y IUTOLIAJIEN TTOBEPXHOCTEN

Kontponbnas padota "[1nomaaym moBepXHOCTH U
00BEMBI KPYTIIBIX TEN"

81

JBmxenust npoctpancTBa. OToOpakeHUsI.
JIBuxeHust u paBeHCTBO Guryp. OO1ire cBOiCTBa
IBWKECHUHN

82

Buapl n1BukeHUil: napauiesbHbIN EPEHOC,
LEHTPAJIbHAsI CAMMETPUS, 3epKajbHAs
CUMMETPHUS, TOBOPOT BOKPYT MPSIMOI1

83

84

[IpeobpazoBanus nomoowus. [Ipsmas u chepa
Ditnepa

['eomerpuueckue 3a/1aun Ha MPUMECHEHUE
JIBYDKCHUS

85

86

87

88

89

Kontponbnas padota "BekTopsl B mpocTtpancTse"

Oo6o06muaromiee nopropeHue 11 noHATU U
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
cucremarusanus 3HaHui: "[lapamiensHOCTh
MPSIMBIX U TTIOCKOCTEN B TpocTpaHcTBe"

Ob6o06maromiee noropenue 11 noHATU U
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
cucTeMaTHu3anus 3HaHui: "BekTopsl B
npocrpaHcrae”

Ob6o06maromiee noropeHue 11 noHATU U
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
CUCTeMaTH3alys 3HaHuii: "BeKkTopsl B
pocTpaHcTee”

O6o6matoniee nopropenue 11 nonsaruii u
MeToJ10B Kypca reomerpun 10-11 knaccos,
cucreMaru3anus 3HaHuil: "O0bem
MHOrOrpaHHHuKa"

90

O6o6matomiee nopropenue 11 nonsruii u
MeTOoJ10B Kypca reomerpun 10—11 xnaccos,
cucreMarusanus 3HaHui: "O0bem
MHOrOrpaHHHuKa"




91

Ob6o6maromee nopropenue 11 noHsATUH U
MeToJ10B Kypca reometpun 10—11 kiaccos,
cucreMarusanus 3Haguii: "Ilnomanun
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEn"

92

Ob6o6maromee nosropenue 11 noHsATUH U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucreMatusanus 3Haguii: "Ilnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX Ten"

93
94

HToroBas KOHTpOJIbHASA paboTa

WroroBas koHTpoJsIbHAs paboTa

95

[ToBTOpeHME, 0000IIEHNE 1 CHUCTEMATH3AIUS
3HAHUU

96

97

98

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX WHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUM KAaK HAYKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BuTHS CTEPEOMETPUH KAaK HAyKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

99

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€
POJIb B pa3BUTHUN COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

100

101

102

Hcropus pa3BUTHS CTEPEOMETPUN KaK HAYKH U €€
POJIb B pa3BUTHUN COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPUUN KaK HAYKHU U eé
POJIb B pa3BUTHU COBPEMCHHBIX MHKCHCPHLBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€

POJIb B pa3BUTHU COBPEMCHHBIX NMHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTUI

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

102




Monyiab «BeposiITHOCTH U CTATUCTHKA
IHOSACHUTEJIBbHAS 3AIIUCKA

YueOHbiii Kypc «BeposTHOCTh M CTaTHCTUKA» YTIYyOJIEHHOTO YPOBHS
ABJIIETCSl TPOJIOJDKEHHEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca
yrayOaE€HHOTO YPOBHS Ha YPOBHE CpeAHero ooiiero oopazoBanus. Y4eOHbIN Kypc
npenHazHayeH Uit GOpMUPOBAHMS Y OOYHAIOMINXCS CTATUCTUYECKON KYJIbTYpPhI U
ITIOHMMAHMS POJIM TEOPUHU BEPOSATHOCTEHW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
U3Y4YEHUS! CIy4YalHBIX COOBITUM, BEIMYMH M TpoleccoB. [Ipu u3yueHum Kypca
oOoramarwTcsi MNpPEJCTaBlICHUS OO0YyYalolUXCcsi O METOJaX  HUCCIIEIOBAHMS
U3MEHYMBOTO MHUpPA, pa3BUBAETCS MOHMMAHHWE 3HAYMMOCTH U  OOIIHOCTU
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopmepxaHue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUH,
MOJIyYEHHBIX MPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOI'O OOLIETro 00pa3oBaHus, U
Ha pPa3BUTHE IPEACTABICHUN O CIyYalHBIX BEIMYMHAX W B3aMMOCBA3SAX MEKIY
HAMH Ha BaXXHBIX NPHUMEpPAX, CIOKETHI KOTOPBIX MOYEPIHYTHI U3 OKPYkKAIOIIETO
mupa. B pesynbrare y o0ydarommxcs 10JKHO chOPMUPOBATHCS MPECTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIMIMX MAaTEMAaTUYECKUX MOJIENSIX, UCIIOJIb3YEMBbIX
JUIS. ~ ONHUCAHUS  aHTPONOMETPUYECKUX M JeMOrpaduMuecKMX  BEJIUYMH,
NOTPENIHOCTE B pa3MYHbIE POJiIa W3MEPEHHUSX, MJIUTEIBHOCTH O€30TKa3HON
pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U IPOLIECCOB
B oOmecTBe. Y4eOHBIM Kypc sBISeTCS 0a30i I OCBOSHHS BEPOSTHOCTHO-
CTaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHEHATUCTaM HE TOJbKO MH)KEHEPHBIX
CIIEHHAIBHOCTEN, HO TAaKXE COLMAIbHBIX W IICHUXOJOTHYECKUX, HOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKU B 3HAUYUTEILHON MEpe HUCIOJIb3YIOT ammapaT
aHanu3a OoNbIIMX JAaHHBIX. LleHTpanbHYIO YacTh Y4YeOHOro Kypca 3aHUMAaeT
oOCyXKJleHHE 3aKOHa OOJBIIMX YHuCeNl — (PYHIAMEHTAJIBHOTO 3aKOHA IMPUPOIbI,
UMEIOLIET0 MaTeEMaTUYECKYI0 (popMaIn3aluio.

B cooTBeTCTBMM C yKa3aHHbIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YIIyOJEHHOM YPOBHE BBIJEIEHBI OCHOBHBIE
coaepkaTenbHble JIMHUU: «CiydaiiHble COOBITHS U BepoATHOCTH» U «CilydaliHble
BEJIMYMHBI U 3aKOH OOJIBIINUX YHCEID.

[ToMMMO OCHOBHBIX JIMHUW B y4eOHBIH KypC BKJIFOUEHBI 3JIEMEHTHI TEOpUU
rpagoB M TEOPUHM MHOXKECTB, HEOOXOAMMBIE JUIsl TOJHOLIEHHOTO OCBOEHUS
MaTepuana JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKHUX Y4YeOHBIX
KYpCOB.

Conmepxxanne nuHuUM «CrydaiiHble COOBITHS M BEPOSITHOCTH»  CIYXKUT
OCHOBOM JyIs1 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUd BEpOSTHOCTEH
MEXKY 3HAYCHUSMU CIIyYalHbIX BEJIMUYUH. BaKHYyI0 4acTh B 3TOM COACPKATEIbHOU



JVHUH 3aHUMAET N3YYeHHE F€OMETPHUECKOr0 1 OMHOMHAIBHOTO paclpeieeHU U
3HAKOMCTBO C MX HENPEPHIBHBIMHM AHAJIOTaMU — MOKA3aTEIbHBIM U HOPMAJIbHBIM
pacrpenencHusIMHI.

Templ, CBSI3aHHBIE C HENPEPBIBHBIMU  CIyYalHBIMU BEIMYMHAMU U
pacHpeneNeHns MU, aKIEHTUPYIOT BHUMaHUE OOydarollUMXCsli Ha ONMCAHUU H
U3YYCHUU CIyYalHBIX SBJICHUH C MOMOIIBI0 HEMPEPHIBHBIX (QyHKIMH. OCHOBHOE
BHUMAaHUE YAEISAETCA M0KA3aTeIbHOMY U HOPMAJIBHOMY PacIpEACICHUSM.

B y4eOHOM Kypce mpeaycMaTpuBaeTCcsi 03HAKOMUTEIIBHOE H3Y4YEHHE CBSI3U
MEXIYy CIy4alHbIMM BEIMYMHAMM W OINMCAHUE 3TOM CBSA3M C IIOMOILBIO
KO3 QUIMEHTa KOPPEISUUU MU €ro BbIOOPOYHOIO aHajiora. OTU DJIEMEHTHI
COJZIEpKaHMs PA3BUBAIOT TEMY «/lHarpaMMsl paccenBaHus», N3yUYCHHYIO HA YPOBHE
OCHOBHOI0 00mIero o0Opa3oBaHHs, © BO MHOIOM OIMPAIOTCS HAa CBEICHUS U3
KypCOB areopbl U FeOMETPUH.

Emé oauH 21eMeHT  colepKaHus, KOTOpPBIM  IIpeularaercs  Ha
O3HAKOMUTEIBHOM YPOBHE — IIOCJIEAOBATEIBHOCTh CIIyYalHbIX HE3aBUCHMBIX
COOBITHI, HACTYMAIOMINX B €IUHUIY BpeMeHU. O3HAKOMJICHUE C paclpe/ieICHUEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUH HOCUT pPa3BUBAIOLIMN XapakTep U
SBJIIETCSL aKTyaJlbHBIM JUIsl OyQylUIMX aOUTYypUEHTOB, MOCTYMAOIINUX HA y4yeOHbIE
CHELMANILHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, IICUXOJIOTUEH H
YIPaBJICHHUEM.

Ha wu3ydenue yueOHOro kypca «BepoATHOCTP W CTaTUCTHMKa» Ha
yray0neHHOM ypoBHE oTBojauTcs 68 yacoB: B 10 kimacce — 34 ugaca (1 4dac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Heneno).



COAEPXKXAHUE OBYUEHUA
10 KITACC

['pad, cBsa3HbBIN rpad, myTH B rpade: mukisl u nenu. CTeneHb (BAJICHTHOCTS)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnyualiHble SKCTIEPUMEHTHI (OTIBITHI) U CIy4YalHbIe COOBITUSI. DIIEMEHTApHBIE
coObITHsl (McXo/bl). BepodaTHocTh ciydailHOro coObITHS. biu3ocTh 4YacToThl U
BEPOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI € PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepatu HaJ COOBITUSIMU: TepecedeHue, O0bEeUHEHUE, TPOTUBOIIOIOKHbIE
coObITHs. J{uarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSATHOCTEHM.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSITHOCTEN. [lepeBO CiydallHOTrO
skcniepumenTa. Gopmyna nosHoM BeposatHocTu. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaifHbIN ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAaHUK 10 nepBoro ycrexa. [lepectanoBku
u dakropuan. Yucno coueranuil. TpeyronpuHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepusi HezaBUCHMBIX ucnbiTaHuK beprymm. CnyuaitHplii BeIOOp U3
KOHEYHOU COBOKYITHOCTH.

CnyuvaitHas  BennuuHa. Pacnpenenenune  BepodTrHocteil.  [{uarpamma
pactpenenenusa. Onepanyu Haj CIy4YyalHbIMH BEIWYMHAMH. buHapHas ciydaiiHas
BennunHA. lIpumepsl pacnpeneneHwii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAIILHOE.

11 KJIACC

CoBMeCTHOE paclpeelieHHe JByX CIIy4alHbIX BeauMuMH. HezaBucumele
CJIy4dailHble BEJIMUMHBI.

MareMatrdeckoe OXHJAaHWE CIy4alHOM BeJUYMUHBI (paclpeaceHus ).
[Ipumepsl TpUMEHEHUsT MaTEeMaTUYECKOro OXHUAAHMs (CTpaxOBaHHE, JIOTepes).
Matematnyeckoe OxugaHue OMHAPHOW CIy4yallHOM BeJIMYMHBI. MareMaTuyeckoe
OKMJAHUE CYMMBl  CIIy4alHBIX  BEIUMYMH. MaremMaTudeckoe  OXUJaHHUE
reOMETPUYECKOTO U OMHOMUATILHOTO Pacpe/IeIICHUH.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4alHOM  BEJIMYMHBI
(pacnpenenenus). Jlucniepcus OMHAPHOM ClydaiiHON BeMMUMHBL. MaTeMaTrudeckoe
OKUJIaHUE TPOU3BEICHUS W JUCHEPCUS CYMMbl HE3aBUCHUMBIX CIIYYalHBIX
BeauunH.  Jlucmepcuss W CTaHZapTHOE  OTKJIOHEHHME  OMHOMHAIBHOTO
pacnpenenenus. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHUE TI'€OMETPUYECKOIO
pacrpeeneHus.



HepasenctBo YebOniméBa. Teopema UedniméBa. Teopema bepnymmu. 3akon
Oonpmimx  uucen.  BwiOopounslii  Mmerox  uwccnenoBaHui.  Bribopounbie
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITUS IO BHIOOPOYHBIM JAHHBIM.
IIpoBepka npoCTERIIMX TMIIOTE3 C IOMOUIBIO U3YYEHHBIX PacIpeIeIeHUN.

HenpepsiBHBIE cilydaiiHble Belnu4uHBL. [IprMeppl. @yHKIUSA IUIOTHOCTH
BEPOSAITHOCTH pacmpenesicHus. PaBHOMEpHOE pacnpenesieHHe U €ro CBOMCTBA.
3ajauun, NpUBOASIINE K MTOKA3aTEIbHOMY pAacCHpeeiIeHUI0. 3a1aun, IPUBOASIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NO0KA3aTeNbHOIO pacnpeesieHus, (yHKIUS IIIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacnpenenenns. PyHKIUA ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACTIPEACICHUS.

ITocnenoBaTeIbHOCTh  OJUMHOYHBIX  HE3aBUCHMBIX  COOBITHHM.  3amauw,
IIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapuauust 1Byx ciaydailHblx BenuuuH. KoadduuueHnt nuHeiHON
koppemsiiui.  CoBMeCTHble  HAOMIOJEHHMS JABYX  BeIMYMH. BbpIOOpOYHBIN
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JUHEWHOW CBSI3bIO U MPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

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

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOECHHUE YCTOMUHUBOrO OyAyIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iu4HbIX BUJOB UCKYCCTBA;

5) pu3uuecKoro BOCIUTAHUS:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3uuecKass akTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUYECKUX 33J1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
CpeIlbl, OCO3HAHME TJIOOATBHOTO XapaKTepa dKOJOTHUUECKUX MPOOIeM, OPUEHTAITUS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoM Kak CpEJICTBOM IIO3HAHUS MHDa,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYLICCTBCHHBIE MPU3HAKHM MATEMATHYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATH U  MPEOOpPa30BBIBATH  CYXKICHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

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

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

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

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

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMH, SIBICHUSIMH, TPOLIECCAMU;

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

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TaKXKe BBIIBUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

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

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

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

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

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

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ YYETOM HOBOM HH(OPMALINH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

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

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

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

CoBMecTHAsl 1eATEILHOCTD:

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

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBD» M UHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

CBOOOJTHO OIMEpUPOBaTh MOHATUSAMHU: Tpad, MIoCKuil rpad, CBSI3HBIN Trpad,
nyTh B rpade, 1enb, LUK, JEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIy4allHOTO
HKCIIEPUMEHTA;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: CIYYalHBIA HSKCIEPUMEHT (OIbIT),
CIIy4aitHO€ COOBITHE, dJIEMEHTAPHOE CIydailHOe COOBITHE (DJIIEMEHTAPHBIN MCXO.)
CIIy4aifHOTO  OTbITa, HAXOJWTh BEPOSITHOCTH COOBITHM B  OMBITaX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHA COOBITHUSMH;

HaxXOJUTh U (POPMYITUPOBATH COOBITHS: MEPECCUCHHE, OOBEIUHEHUE JaHHBIX
COOBITHH, COOBITHE, MPOTHUBOIOJIOXKHOE JAaHHOMY, MCHOJb30BaTh JUArpaMMBbl
Diinepa, KOOPIMHATHYIO TIPSMYIO JJisl PEIICHUs 3a/iad, MOJIb30BaThes (popmyoit
CJIO’KEHHS BEPOSITHOCTEM JIJIs1 BEPOSITHOCTEH JIBYX U TPEX CIIydallHBIX COOBITUIA;



OMEpUpPOBATh  TOHSATUAMH:  YCIOBHAasi  BEPOSITHOCTb,  YMHOXEHUE
BEPOSTHOCTEW, HE3aBUCUMBIE COOBITUS, JEPEBO CIYYaHOrO SKCIEPUMEHTA,
HaXOJIUTh BEPOSATHOCTH COOBITHM C TIOMOIIBI0 TIpaBWja YMHOXXCHHS, JepeBa
CIy4ailHOTO OMbITa, HKCIOJb30BaTh (POPMYIy IOJTHOW BEPOATHOCTH, (HOPMYITy
baifeca npu pelieHun 3aad, onpeaessiTh HE3aBUCUMOCTh COOBITUI MO (opMyIie U
110 OpraHU3alMy CIy4YailHOTO AKCIIEPUMEHTA;

MPUMEHSITh HM3Y4YCHHbIE KOMOMHATOPHBIE (DOPMyNbl ISl TMEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4yalHOTO OIbITa, PEHICHUS
3a/1a4 [0 TEOPUH BEPOSTHOCTEN;

CBOOOJHO  OMEpUPOBATH MOHATUSMHU: OWHAPHBIM  CIy4yalWHBIA  ONBIT
(ucnipITaHue), ycrnex M HeyJlauda, He3aBHUCUMBIEC HUCIBITAHUSA, CEpUsl HCIBITAaHUMH,
HaXOJUTh BEPOSTHOCTU COOBITHH: B CEPUM HUCIBITAHUM O MEPBOro ycmexa, B
CEepUM UCTIBITAHUN bepHyJIM, B OMBITE, CBI3aHHOM CO CIy4alHbIM BBIOOPOM W3
KOHEYHOW COBOKYITHOCTH;

CBOOOJIHO OIEpUPOBATh MOHATUSMHM: CIydailHas BEJIIMUMHA, PACIPE/ICIICHHUE
BEPOSITHOCTEM, JuarpamMma pacrnpeieiicHus, OuHapHas CciydailHas BeJIUYWHA,
reOMETPUYECKOEe, ONHOMUAIILHOE pacIpeeliCHHE.

K koniry 11 kiacca oOyyaromuics HayquTCs:

ONEPHUPOBATH TOHIATUSMU: COBMECTHOE paCIpEEICHUE ABYX CIy4allHBIX
BEJIMYMH, UCIOJIb30BaTh TAOJIUILy COBMECTHOTO PACHPEENICHUs JBYX CIyYalHBIX
BEJIMYMH JUIS BBIJCIICHUS PACHPEACIICHUS KaXKJI0W BEIUYUHBI, OIpEeICHUs
HE3aBHUCUMOCTH CIIyYalHbIX BEJINYUH;

CBOOOJTHO OMEpPUPOBAThH MOHSATUEM MATEMATHUYECKOTO OXKHMJIAHUS CITydailHOM
BEITMYMHBI (pacnpenesieHus), IPUMEHSITh CBOMCTBA MAaTeMAaTUYECKOTO OXUIAHUS
MpU PEIICHUU 3aJ1ay, BBIYUCISITh MATEMATHUYECKOE OXKHUJIaHWUE OMHOMHAIBHOTO U
re€OMETPUYECKOTO pACTIPEICICHHUI;

CBOOOJTHO OTEPUPOBATH MOHSATHUSMU: JUCIIEPCHUS, CTAHIAPTHOE OTKIOHECHHE
CIIy4allHOM BEJMYMHBI, IPUMEHATH CBOMCTBA JUCIIEPCUU CIIYYaWHOW BEJIUYWHBI
(pacpeneneHus) MpU PEIICHUM 3aJiay, BBIYUCISITH JUCIEPCHUIO M CTaHIApPTHOE
OTKJIOHEHUE T€OMETPUYECKOr0 1 OMHOMHAJIBHOTO PacipeaesICHUH;

BBIYUCTISITh BHIOOPOYHBIE XapaKTEPUCTUKH 10 TaHHOW BHIOOPKE U OLICHUBATH
XapaKTEPUCTUKN TEHEPATbHOW COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapaktepucTukaM. OTeHUBaTh BEPOSITHOCTU COOBITHI W TIPOBEPSITH MPOCTEHUININE
CTATUCTUYECKHE TUTIOTE3bI, TTOJIH3YSCh U3YUCHHBIMU paclpeacICHUSIMU.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KonuyecTBo yacos
I‘y‘i HauMenoBanue pa3jae/ioB U TEM IPOrpamMmabl Beero KOHTpOJILHbIe
padoThI
1 DJeMeHTHI Teopuu rpados 3
2 CrnyyaliHble ONBITHI, CIIy4aliHbIE COOBITUSI M BEPOSITHOCTU COOBITUM 3
3 Omnepanuu HaJ MHOXECTBaMU U COOBITUSIMU. CIIOKEHHUE M YMHOKECHUE 5
BEPOSATHOCTEH. Y ClI0BHAs BEpOsATHOCTh. HezaBrcumble cOOBITUS
4 DneMeHTbl KOMOMHATOPUKH 4 1
5 Cepun [IOCIIE/I0BATENBHBIX ucneitanuii. Mcnibitanus bepuynmu. CiydaiiHblil BBIOOP 5
U3 KOHEYHOM COBOKYITHOCTHU
6 CrnyualiHble BEJIMUMHBI U paclpeeeHus 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2
11 KUIIACC
KosmmmuecTBo yacos
r?/ri HaumenoBanue pa3aesioB M TeM IPOrpaMMBbI Beero KOHTpOIbHBIE
padoTbI
1 3aKoH OOJIBIINX YHCET 5
2 DJIEMEHTHl MaTEMAaTUYECKON CTaTUCTUKH 6
3 HenpepriBHble ciiydaiiHble BETUUYHUHBI (pacipeiesieHus), oKa3aTeIbHoe U 4
HOPMAJIbHOE PACIPENEICHUS
4 Pacnipenenenue Ilyaccona 2
5 CBs13b MEXy CIIy4allHBIMHM BEJTMYHHAMU 6
6 O00011IEHNE U CUCTEMATU3AaIMs 3HAHUN 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 34 1




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosanuyecrBo yacos
Ne JlaTa
Tema ypoka KoHnTpoJbHbie
n/n Bceero U3YYEeHUS
padoThI
I'pad, cBsa3HEBII rpad), mpencTaBieHUe 3a/1a4u C TOMOIIBIO rpada 15.09.2023
Crenens (BasieHTHOCTD) BepiiuHbL. [1yTh B rpade. Llenu u nukiibt 22.09.2023
I'pads! Ha IO0CKOCTH. [lepeBo ciry4allHOTO SKCIIEpUMEHTA 29.09.2023
4 CaydaiiHble S5KCIIEPUMEHTHI (OIBIThI) U CITy4aifHble COOBITHSL. 1 6.10.2023
DneMeHTapHbIe COOBITUS (MUCXObI)
5 BeposiTHOCTB cityuaiiHOro coObITUS. BeposiTHOCTH COOBITHI B OMBITAX C 1 13.10.2023
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSAMU
6 BepositTHOCTB cityuaiiHOro coObITUs. BeposiTHOCTH COOBITHIA B OIBITAX C 1 90.10.2023
PaBHOBO3MOXXHBIMH JIEMEHTAPHBIMU COOBITHSIMU
7 [lepeceuenue, 00beTMHEHNE MHOXECTB U COV6BITI/II71, IPOTUBOIOJIOKHBIE 1 97 10.2023
coObITHs. POpMYIIa CII0KEHUS BEPOSITHOCTEH
8 VYcoBHas BEpOSATHOCTh. Y MHOKEHUE BEPOSITHOCTEN. POpMyJia YCIOBHOM 1 10.11.2023
BEPOSTHOCTH
9 VYcioBHas BEpOSATHOCTh. Y MHOKEHUE BEPOSITHOCTEN. DOpMyIia YCITOBHOM 1 17 11.2023
BEPOSITHOCTH
10 dopmyIa MOIHON BEPOATHOCTH 1 24.11.2023
11 ®opmyna baiteca. HezaBucumblie coObITUS 1 1.12.2023
12 KombunaTtopHoe npasuiio ymHokeHus1. [lepectanoBku u paxkropuan 1 8.12.2023
13 UYwucno coueranuii. Tpeyromsauk [Tackans 1 15.12.2023
14 ®opmyna 6bunoma HetoToHa 1 22.12.2023
15 Kontponbnas padota Nel: "I'padbl, BEpOSATHOCTH, MHOXKECTBA, 1 1 29.12.2023




KOMOMHaTopuKa"

bunapHbIi c1y4aliHbIN ONBIT (MCIIBITAHKE), YCIIEX U HEy/1aJa.

16 HezaBucumsble ucnbitanust. Cepusi HE3aBUCUMBIX UCIIBITAHUH /10 IEPBOTO 1 12.01.2024
ycrexa

17 Cepus HE3aBUCUMBIX MCIIBITAHUM JI0 TIEPBOTO yCIexa 1 19.01.2024

18 Cepus He3aBUCUMBIX UcTbITaHUM bepHym 1 26.01.2024

19 Cayvaiinplii BBIOOp M3 KOHEYHOI COBOKYIHOCTH 1 2.02.2024

20 [IpakTryeckast paboTa ¢ UCIOIB30BAHUEM JICKTPOHHBIX TaOJIHIT 1 9.02.2024
Cayuaiinas BenuunHa. Pacnipenenenue BeposiTHOCTel. Jlnarpamma

21 7 pedt P Huarp 1 16.02.2024
pacrpeeneHus
Omneparuu HaJl CITy4aitHBIME BeJTMUMHAMHU. [IpuMepsl pactpeaesieHuil.

22 DAL HAA &1y PHMEPHE pactiper 1 1.03.2024
bunapHas cinyvaitHas BeTMYMHA

23 ['eomerpuueckoe pacnpeneneHue. bunomuanbHOE pacnpeaeieHnue 1 15.03.2024
MaremaTHueckoe oKuaHue caydaiHoi BennunHbl. COBMECTHOE

24 AT SV 1 22.03.2024
pacrpeieieHue IBYyX CIy4YailHbIX BETMYHH
HezaBucumeie ciyqaitnbie BennunHbl. CBOWCTBA MATEMATHUYECKOTO

25 7 ) o 1 5.04.2024
oxuaHusi. MaTeMaTH4ecKoe OKUaHue OMHAPHOM CITydaifHOW BEJIMYHHBI
MareMaTHuecKoe 0’KUIaHNEe TEOMETPUIECKOTO i OMHOMHUAIIEHOTO

26 e o P 1 12.04.2024
pacripeneneHuit

27 Jliucniepcus U CTaHAApTHOE OTKIOHEHNE 19.04.2024

28 Jucnepcust OnHapHOH citydaitHOU BenmunHbl. CBOWCTBA TUCTIEPCUU 26.04.2024
MartemaTuueckoe 0XKHUIaHue TPOU3BEICHUS U TUCTIEPCUS CYMMBI

29 JVIAHHE TIPOHSBEA AHCHEPEI €Y 1 3.05.2024
HE3aBUCHMBIX CITyYaiHBIX BETHUNH

30 [TpakTudeckast paboTa ¢ HCITOJIB30BAHUEM SJICKTPOHHBIX TAOJIHIT 1 10.05.2024

ucrepcusi OMHOMuanbHOTrO pacupenencHus. [Ipakruyeckas padora c

31 Aucriep PACTIDEA P P 1 17.05.2024
WCTIOJIh30BaHUEM DJIEKTPOHHBIX TaOIUI]

32 O06o001IeHre U cCTeMaTU3alus 3HaHU! 1 24.05.2024




KonrtponsHas padora Ne2: "Hcnbiranus bepnymmm. Ciny4aiiHble BeTUIHHbBI

33 p 1 25.05.2024
U pacrpeaeacHus
34 O0001IeHYE ¥ cUCTEMAaTU3alus 3HAHUI 1
OBIIEE KOJIJMYECTBO YACOB I10 ITPOTPAMME 34




11 KITACC

Ne
n/ Tema ypoka
n

Hepasencto YeOnimena. Teopema
1 Yeopimena. Teopema beprymmm. 3akon
OOJBIINX YHCET

Hepasencto YeOnimena. Teopema

2 Yeopimena. Teopema beprymmm. 3akon
OO0JIBIINX YKCeT

KoaudecTBO 9acoB

KonTpoabu

Bcero
ble padoThI

JlaTa
U3ydeHusl

Hepasencro Yebnimena. Teopema
3 YeoOnimeBa. Teopema bepuyminu. 3akoH
OO0JIBIINX YKCeT

4 Br100opouHbIif METO] MCCIIEI0BAHUIMA

HpaKTI/I‘leCKaﬂ pa60Ta C UCIIOJIB30BAHUECM
QJICKTPOHHBIX Ta6J'II/II_[

I'enepasibHas COBOKYITHOCTb U CiIy4aiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMU

6 xapaktepuctukamu. OLieHKa CpEIHEro U
JUCTIEPCUU T€HEPATILHOM COBOKYITHOCTH €
MIOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTHK

I'enepasibHas COBOKYITHOCTb U CIy4aiiHas
BbIOOPKA. 3HAKOMCTBO C BEIOOPOYHBIMU

7 xapakTtepucTukamu. OLieHKa CpEHETO U
JUCTIEPCUU T€HEPAILHOM COBOKYITHOCTH €
MIOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTHK

OreHuBaHUE BEPOSITHOCTEN COOBITHI 11O
BBIOOpPKE

Craructuueckas runoresa. [Iposepka
9 MPOCTEUIIINX TUITOTE3 C TOMOIIBIO CBOMCTB
W3YYEHHBIX pacrpeieICHU

Cratuctuueckas runoresa. [Ipoepka
10 MIPOCTEHNIINX TUIIOTE3 C IOMOIIBIO CBOICTB
M3YYEHHBIX pacrpeieseHun

HpaKTI/I‘{CCKaH pa60Ta C UCIIOJIb30BAHUECM

11
AJIEKTPOHHBIX TAOIHUI]

12 [IpuMeps! HENPEPBIBHBIX CITyYailHBIX

BCJINYHH. qDYHKHI/IH IJIOTHOCTHU BEPOATHOCTHU

13 PaBHOoMepHOe pacnpenencnue. [Ipumepst
3a/1a4, IPUBOIAIIMX K ITOKA3aTEIbHOMY H K




HOPMAaJIbBHOMY pPAaCIIpeEeICHUAM

(DYHKI_II/H{ IIJIOTHOCTHU BEPOATHOCTHU

14 MOKAa3aTeIbHOr0 paclpeaeacHus

15 @yHKIMS ITIOTHOCTH BEPOSITHOCTH
HOPMaJIbHOTO paclpeaeieHus
ITocnenoBarenbHOCTh OMHOYHBIX

16 HE3aBUCUMBIX coObITHil. [TpuMmep 3anaun,
pUBOJALIEH K pacnpenenenuto Ilyaccona

17 [IpakTuueckast paboTa ¢ UCIOIb30BAHUEM
ANEKTPOHHBIX TaOJIHNIL

18 KoBapnanus nByx ciiydallHbIX BEJIMYUH.
Koaddurment xoppensuun

19 CoBMecTHBIE HAOJIIOIEHUS IBYX BEJIMYHH

20 Br16opounbIii KO3(PPHUITUEHT KOPPEIALUA

21 Paznuune Mex1y TMHEHHOMN CBA3BIO U
IIPUYMHHO-CIIEACTBEHHOM CBA3BIO

22 Jlunelinas perpeccus

23 [IpakTnueckast paboTa ¢ UCIIOJIb30BAaHUEM
AIEKTPOHHBIX TaOJIHIL
[IpencraBienue JaHHBIX C TOMOLIBIO

24 TaOJIUI] ¥ IUarpamMm, OrucaTeIbHas
CTaTUCTUKA

o5 OneITEI ¢ paBHOBO3MOXHBIMU
3JIEMEHTAPHBIMH COOBITUAMU

26 Brruncnenue BeposiTHOCTEN COOBITUH C
pUMeHEHHEM (HopMyIT
Brruncnenue BeposiTHOCTEN COOBITUH C

97 MIPUMEHEHHEM I'paUUECKUX METO/I0B:
KOOpJUHATHAsI IpsiMasi, IepeBo, AuarpaMmma
Ditnepa

28 CrnyyaiiHble BETMUUHBI U paclipeieTIeHUs

29 MaremaTuuecKoe OKHUIAHUE CIyYalHON
BEJTUYUHBI

30 MaremaTH4ecKoe OKHUIAHUE CITyYaiHOM
BEJIMYHHBI

31 Konrponsnas pabdora: "BeposTHOCTb 1
CTaTUCTUKA"
Brruucnienue BeposiTHOCTEH cOOBITHI C

32 npuMeHeHneM GopMyIl U TpadudecKux

METOJIOB




Brruuciienue BeposTHOCTEH cOOBITHI C

33 npuMeHeHHeM (opMyIl U TpapuuecKux 1
METOJI0B
CityyaliHble BEJIMYMHBI U pACIPEICIICHHUS.
34 MareMatnueckoe 0KMIaHHUE CIy4aliHON 1
BEJIMYHHBI
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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