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INOACHUTEJIBHASA 3AIIMCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCA
OJIHUM M3 HaubOoJiee 3HAYMMBIX B MpOrpamMMe CpeaHEro oOmiero oopa3zoBaHus,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecreunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
U3YYEHUS! BCEX €CTECTBEHHO-HAy4YHBIX KYPCOB, a C JPYroil CTOpPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBILUIEHUE OOY4YaIOIMIMXCA HAa YPOBHE, HEOOXOAHMMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON Hayku, KoTopas GOpMyJIupyeT CBOU
JOCTHXKEHUSI B MaTEMaTHYECKO# opMme.

Y4eOHblif Kypc anreOpbl U Hayal MaTeMaTHYECKOTO aHajn3a 3aKJIaJbIBacT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
MOHUMAaHUsI OCHOBHBIX TCHJICHIIMIA Pa3BUTHUSI SKOHOMUKHU U OOIIIECTBEHHOM JKU3HHU,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX HHU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMH ajreOpbl M MaTeMaTUYECKOro aHajiu3a pPa3BUBAET
yMEHUE HaXOJUTh 3aKOHOMEPHOCTHU, OOOCHOBBIBATH HCTUHHOCTb, JOKAa3bIBATh
YTBEPKIAECHUS C MOMOUIBI0O MHAYKIIMU U PACCYKIaTh NEAYKTUBHO, HUCIOJIb30BaTh
0000IlIEHHEe W KOHKPETH3allhio, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTUUECKOE MBILUICHHE.

B xoxe u3yuyeHusi yuyeOHOro kypca «AinredOpa ¥ Hadalla MaTeMaTHYECKOTO
aHanM3a» OOyYarolIuecsl MOJTY4YaloT HOBBIA OMBIT PEIICHUs] MPHUKIAAHBIX 3a/ad,
CaMOCTOSITEJILHOTO TMOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYAIlUH,
WHTEpIIpETalluk  TOJYYEHHBIX  pEHICHUM, 3HAKOMATCS C  OpUMepamMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAYKE U HCKYCCTBE, C
BBIJIAIOIINMUCS MAaTEMATUYECKUMU OTKPBITUSMHU U UX aBTOPAMM.

VYuebHblli Kypc 00Ja7aeT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIHAIIOM,
KOTOpPBIN peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOIIUI
(GOpMHPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduky ydeOHO
JEATEIIbHOCTH, TpeOyromed MNpoAOKUTEIbHON KOHIICHTpAllMd BHUMAaHUS,
CaMOCTOSITENIbHOCTH, AKKYPATHOCTHU U OTBETCTBEHHOCTH 32 MOJYYEHHBIN pe3ybTar.

B ocHOBe MeToanKku oOy4deHus anredpe u HadaiaM MaTeMaTUYeCKOTro aHaIM3a
JICKUT JEATCIbHOCTHBINA MMPUHIIUI O0y4YCHUS.

B cTpykType yue6HOoro Kypca «Anredpa 1 Hayaia MaTeMaTHYECKOTO aHATTU3a»
BBIZICJICHBI  CIICAYIOIIME COAEpKATEIbHO-METOaUYecKue JinHuu: «Yucna u
BBIYHCIICHUS», «DyHKIMU U Tpadukn», «YpaBHEHHS U HepaBeHCTBa», «Hadama
MaTeMaTU4YecKoro aHanuza», «MHoxkecTBa U JIorMKa». Bce OCHOBHbIE
COJIEPKATEeIbHO-METOIMYECKHE JIMHUM HW3Y4aloTCid Ha MPOTSHKEHUM JBYX JIET



oOy4JeHus1 Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYT
JpyTa ¥ TIOCTENEHHO HACHIIIAsCh HOBBIMH TEMaMH M pa3aenaMu. JlaHHbIH yaeOHbIH
KypC SBIISIETCS WHTETPATHBHBIM, TIOCKOJBKY OOBEIWHSET B ceOe coaepKaHHe
HECKOJBPKMX MaTeMAaTHYECKHX TUCIUILUINH, TaKUX Kak anreOpa, TPUTOHOMETPHS,
MaTEeMaTUYECKUIA aHAIIN3, TEOPHUS MHOXKECTB, MaTeMaThdeckas JJoruka u apyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBIaJeBaIOT BCE Oojiee MMPOKAM MATeMaTHICCKUM
anmapaToM, y HUX TOCJIEIOBATEIBHO (JOPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MAaTEMaTUYECKYI0 MOJCIb PEATbHOW CHUTYyallH, MPUMEHATH 3HAHUS,
MOJIYYCHHBIC TIPU HM3YYCHHH YYEOHOTOo Kypca, JJIA PEHICHUS CaMOCTOSTEIHHO
chOpMyIMPOBAaHHOW MaTeMAaTHYECKOW 3a/Jadd, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

CopeprkarenbHO-MeTOAMYECKass JTUHUA «YUucina ¥ BBIYUCICHUS 3aBEpIIacT
dbopMHpOBaHUE HABBIKOB MCIOJB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0o 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHuss 0co0O€ BHUMaHuUE  yHeisieTcss  (OPMUPOBAHHIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHM, BKIIIOYAIOMIMX B CEOSI MCIOJIb30BAHUE PA3IMYHBIX
dbopM 3amucu YHMCIa, YMEHUE JeiaTh MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BEIYHCIICHUSI, OIICHUBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTEeMAaTHUYCCKUMU
KOHCTAHTaMH. 3HAKOMbBIE OOYYalOIMIMMCS MHOXECTBA HATypadbHBIX, IIEJbIX,
pallMOHANBHBIX U JCHCTBUTENBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMIUJIEKCHBIX 4hceld. B  KakaoM M3 53THUX MHOXECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My cIelnu(UYecKue 3aJayd M OMNEpaluu: JeJICHHe Haleno,
ONEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJIBIX YHCEN, OCOObIe CBOWCTBA
paIMOHAIBHBIX M UPPAINMOHATIBHBIX YUCEN, apU(PMETHICCKUE OTIEPAINH, a TaKKe
U3BJICUCHUE KOPHS HATypallbHOM CTENEHM HAa MHOMXECTBE KOMIUJIEKCHBIX YHCElL.
brnaronmapsi mocienoBaTenbHOMY PACIIMPEHUIO Kpyra HCIOIb3YeMBIX YHCET U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX MPUMEHCHHsI TSI PEIICHHS Pa3IuYHBIX 3a7ad
dbopMHpyeTCs TPEICTABICHUE O SAMHCTBE MaTEMaTUKH KaK HayKH W €€ pOJIhd B
MOCTPOEHUU MOJIENICH PEeaJIbHOTO0 MHpa, IIUPOKO HCIOJIB3YIOTCS 0000IIeHHE |
KOHKpEeTU3aIHsI.

Jluaust «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCs HA MPOTSHKEHUU BCETO
oOy4yeHHsT Ha YpPOBHE CpPEIHEro OoOIIero o0pa3oBaHUs, MOCKOJBKY B KaXXJIOM
pasnene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbrare OOydYaromiyecss OBJIAJCBAIOT PA3IMYHBIMA  METOJIAMHU  PEIICHUS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPHYCCKUX YpPaBHCHHMM, HEPABCHCTB M CHUCTEM, a TakKke 3ajad,
colepKalux MmapaMeTphl. [loydeHHBIE YMEHHS IIMHPOKO HCIIOJIB3YIOTCS TIPH
UCCIICIOBaHNH (DYHKIMKA C TIOMOIIBI0 MTPOU3BOAHON, TIPHU PEIICHUH TPHUKIATHBIX
3a/1a4y M 3a7]a4 Ha HAXOXKJCHUE HAMOOJBIINX U HAUMEHBITUX 3HAYCHUN (PYHKIIUU.



JlanHasi comepxaTesbHas JIMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUMN
BBINIOJIHATh ~ pacy€Tsl M0  ¢opMysnaMm, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHUM, a TaKKe BBIPAXKEHUH,
COJEpKAIINX CTENEeHU U Jorapudmel. bmaronaps u3ydeHHIo anreOpanueckoro
MaTepHaia IpOUCXOIUT NadbHEHITIee PA3BUTHE AITOPUTMHYECKOTO U a0CTPAKTHOTO
MBIIUICHUS 00y4aromuxcs, (GOpMHUPYIOTCS HABBIKU JCAYKTHUBHBIX PacCy>KICHUMH,
paboThl C CHUMBOJIbHBIMU (OpMamH, TMPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIC PABEHCTB M HEPABEHCTB. AreOpa mpemnaraeT 3QpGeKTuBHbIC
WHCTPYMEHTBI I pEHICHUs MPAaKTUYECKUX M €CTECTBEHHO-HAY4YHBIX 3ajady,
HarJIsiAHO IEMOHCTPUPYET CBOU BO3MOMKHOCTH KAaK SI3bIKA HAYKH.

CopepxarenbHo-MeToauueckass JuHUA «DyHKIMM W TpaduKA» TECHO
NeperuieTaeTcs ¢ JAPYrMMH JIMHUSAMH Yy4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 331a€T MOCJIEN0BATEIBHOCTh U3YUCHUSI MaTepruana. M3yueHne cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIIUHN IS pelIeHUs 3a7a4 U3 JAPYTUX Y4EOHBIX
MPEIMETOB U PeayIbHON U3HU TECHO CBS3aHO KaK ¢ MAaTEMAaTUYECKUM aHaJIU30M,
TaK U C pEIICHHWEeM YpaBHEHM U HepaBeHCTB. [Ipu 3TOM OoJbllIOE BHUMaHUE
yaensiercss (OPMUPOBAHUIO YMEHUSI BbIpakaTh (OpMYJIaMH 3aBUCUMOCTH MEXKTY
pa3sTUYHBIMA BEITWYMHAMH, WCCIEIOBATh TOJYyYCHHBIE (YHKIIUH, CTPOUTH HX
rpaduku. Marepuan 3Toil coiep>KaTeIbHOM JTUHUY HAIICJICH Ha Pa3BUTHE YMEHUN U
HABBIKOB, MIO3BOJIAIOIINX BRIPAXKATh 3aBUCUMOCTH MEXIY BEJIMYMHAMHU B PA3TUIHON
dbopme: aHaTuTUYECKOU, Tpaduyeckoil u cioBecHou. Ero nsyuenue cnocoOCTByeT
Pa3BUTHUIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCTIOIh30BaHUIO AaHAJIOTUH.

ConepxarenpHast nuHug «Hauana MareMaTuueckoro aHaim3ay MO3BOJISIET
CYIIIECTBEHHO PACHIUPUTH KPYT KaK MAaTeMAaTHYECKHX, TaK U MPUKJIAJHBIX 3aj]1ad,
JIOCTYIHBIX OOYYarOIIMMCS, TaK KaK y HHUX TOSBJISIETCS BO3MOXKHOCTH CTPOUTH
rpaduKu  CIOXHBIX (PYHKIMN, OMPEAENsITh WX HauOOJbIIME W HaUMEHBIINE
3HAUEHUS, BBIYUCIATH MUIOMAAun (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHHsI TipoiieccoB. JlaHHasi conep)katelbHas JIMHHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOCHUSI MaTeMaTHYEeCKUX MOJIeNied pealbHbIX CHUTYallUi,
MO3BOJISICT HAXOIUTh HAUJTYUIIIEE PEIICHUE B MPUKIIATHBIX, B TOM YHCIIE COLUATIBHO-
PKOHOMMYECKHUX, 3ajadyax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (OPMAIbHO-JTOTHIECKOTO M KPEaTUBHOTO
MBIIICHUS, (OPMUPOBAHUIO YMEHHM paclo3HaBaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBE. O0yUaronuecs y3HalT O BbIIAIOIINUXCS
pe3yJsibTatax, MOJYYEHHBIX B XOJE pPa3BUTHUS MaTE€MaTUKH KaK HAyKd, U 00 HX
aBTOpaXx.



CopepkarenbHO-MeTOAMYECKass TUHUS «MHOXKeCTBa U JIOTHKa» BKIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4eCKOoW JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIOMIMA BCE Pa3zeiibl
MaTeMaTUKH © €€ TPWIOKEHUH, OHU CBSA3BIBAIOT Pa3HbIE MaTeMaTHYCCKUE
JUCUUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aroleMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMECHHOW MaTEMAaTHUKH W HCIIOJIh30BaTh €TO JIJISl BBIPAKCHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IPU3HATH
CBOMCTBEHHYI0 €U CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
npaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  BJEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Ppa3BUTHIO JIOTMUECKOTO MBIIIICHUS
OOyYaroIIMXcsl, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKIICHUS Ha OCHOBE JIOTHYECKHX
npaBui, POPMUPYET HABBIKK KPUTHIECCKOTO MBIIIJICHUS.

B yueObHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIUPOBAHUS, KOTOpPHIE MPHU3BAHbI
CIocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTYyallMi, WCCIACAOBAHHS O3THX MOJENEH C TOMOIIBIO afmapara aireOpbl |
MaTEeMaTU4YeCKOTO aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3fIesioB MPOTpaMMBbI, IOCKOJIBKY BECh MaTepuall
y4eOHOro Kypca IIMPOKO HCIIOJIB3YeTCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUM  pPEATbHBIX  TPAKTHYECKUX  3a7ad  OOydJaromiuecss  pa3BHBAIOT
HAOJFIOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIeMY.
JlesTenbHOCT MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS TMPUKIAJHBIX 3a7ad
OpraHu3yeTcs B MPOIIeCcCce U3yUeHUs BceX TeM yueOHOTo Kypca « Anredpa u Hadasna
MaTEeMaTHYECKOTO aHATU3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hayaja MaTeMaTH4YE€CKOTO
aHanu3a» oTBoautTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).

["'eoMeTpus sBISIETCS OMHUM M3 0A30BBIX KYpPCOB Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHus, TaK KaK OOECMEeYMBACT BO3MOXKHOCTh W3Y4YEHUS JIUCIUIUINH
€CTECTBEHHO-HAYYHOW HAIMpPaBIEHHOCTH W TPEIMETOB TYMAaHHTAPHOTO IIMKJIA.
[TockonbKy JOTHYECKOE MBIIIICHUE, (HOPMUPYEMOE MPU U3YICHUH 00YJarOTUMUCS
MOHATUHHBIX OCHOB TE€OMETPHH, TPH J0Ka3aTeIbCTBE TEOPEM W TIOCTPOCHHH
IIEMTOYKH JIOTHYCCKUX YTBEPKICHUN TIPH PEIICHUH T€OMETPUUSCKHX 33]1a4, YMEHUE
BBIJIBUTATh W OINPOBEPraTh THIOTE3bI HEMOCPEJACTBEHHO WCIOIB3YIOTCS IPU
pEIIeHNH 33729 €CTeCTBEHHO-HAYYHOTO IIUKJIA, B YACTHOCTH (DU3UYECKUX 3a]1a4.



[ens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOia€éHHOM
YPOBHE — pa3BUTUE UHAUBUAYATBHBIX CIIOCOOHOCTEN 00yUaIOIMXCs MTPU U3yUYEHUU
reOMETpUHU, KaK COCTaBJSIONIEH TMpeAMEeTHOW obOmactu «Marematuka U
uHpOpMaTHKa» yepe3 oOecreueHue BOZMOXKHOCTH IPUOOPETEHUS U MCTIOb30BaHNUS
0osee rIyOOKMX Tr€OMETPUUECKUX 3HAHUNA U IeUCTBUHN, CHICIIU(PUIHBIX T€OMETPHUH,
¥ HEOOXOUMBIX JIJIs1 YCHEIIHOTO MPOodecCHOHAIBHOTO0 00pa30BaHusl, CBI3aHHOTO C
UCIIOJIb30BAaHUEM MAaTEMATHKH.

[TpuoputeTHbIME 3a3JaYaMU Kypca TE€OMETPHUH Ha YIIIyOJIEHHOM YpOBHE,
PaCIIMPSIONIMMH U YCUJIMBAIOIIUMHU Kypc 6a30BOT0 ypOBHS, SIBISIFOTCSI:

paciiMpeHue MpeaACcTaBICHUs] O TEOMETPUH KaK YaCTH MHPOBOW KYJIbTYPHI U
dbopMHpoBaHHE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (GUTrypax Kak o
BXHEHIINX MaTeMaTHYECKHX MOJENSIX, MO3BOJISIIONINX OINUCHIBATh U HM3ydaTh
pa3HbIC SBJICHUS OKPYXKAIOIIETO MUPA, 3HAHWE MOHITHITHOTO anmnapara mo paseiry
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMHupoBaHUEe  yMEHHUS  BJIaJ€Th  OCHOBHBIMH  TMOHSATHUAMH O
MPOCTPAHCTBEHHBIX (PUTYpaX W WX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMyT M YMEHHE WX TPHUMEHSATh, YMCHHs JIOKa3bIBaTh TCOPEMBbl M HAXOJIHTH
HECTaHJIaPTHBIE CIOCOOBI PEIICHUS 3a/1aY;

dbopMHpoBaHUE YMEHHS pACllO3HABaTh HA YEPTEkKax, MOACISIX U B pealbHOM
MUpE MHOTOTPAaHHUKHA M Tejla BpalleHUs, KOHCTPYHPOBATH TE€OMETPUUECKUE
MOJIETIH;

dbopMUpOBaHHE TOHMMAHHUS BO3MOXKHOCTH aKCHOMATHUYECKOTO TOCTPOSHUS
MaTEeMaTHYECKUX TEOpHi, (POpMUpPOBAHUE TMOHUMAHUS POJIM AKCHOMATHKH TIPHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMHpoBaHUE yMEHUS BIAJETh METOJIAMU JO0KA3aTeIbCTB U aJTOPUTMOB
peIIeHMS, YMEHHUS UX MPUMEHSTh, TPOBOJIUTH JOKA3aTEIbHBIC PACCYKICHUS B X0JIC
pellieHusl CTePEOMETPHUECKUX 3a/Jad W 3a/Jad C MPAKTUYECKUM COJACPIKAHHUEM,
dbopMupoBaHHE TPEJCTABICHUS O HEOOXOJAMMOCTH  JIOKA3aTeNIbCTB  TIPH
000CHOBaHUY MAaTEMAaTUYECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B MIPOBEJICHUH
JEAYKTUBHBIX PacCy>KICHUMH;

pa3BUTHE W COBEPIICHCTBOBAHWUE WHTEJUICEKTYAIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00YyUaroIMXCsl, MO3HABATEILHOW aKTUBHOCTH, HUCCIIEIOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBIIICHUS, MUHTEPECa K U3YUCHUIO TE€OMETPUU;

dbopmupoBanre (DYHKIIMOHATLHON TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TIOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKM3HEHHBIX CUTYalMSIX W TPHU WU3YUCHUU JPYTHUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH H  3aKOHOMEPHOCTEM,



MOJICJIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIENOBAaHUS MOCTPOEHHBIX MOJENEH,
WHTEPHPETALUU [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKaTEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 «xmaccax sBustoTcs: «lIpsiMble ©  TIOCKOCTM B MPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTopsl UM  KOOpAWHATHI B
MPOCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «yMETh OINEPUPOBATH
MOHSTUSAMWY», PEJICBAHTHBIMU T'€OMETPUH HA YTIyOIEHHOM ypoBHE 00yueHus B 10—
11 kimaccax, OTHOCHUTCS KO BCEM COJIEp)KaTelIbHBIM JUHUSAM y4yeOHOro Kypca, a
dbopMupoBaHHE JIOTUYECKHMX YMEHHUH  pacmpeaenseTrcss He TOJbKO IO
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 TogaMm oOyudenus. Coaepikanue o0pa3oBaHus,
COOTBETCTBYIOILIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss denepaibHoil paboueit
IPOrpamMMbl, pacHpeleNEHHbIM MO0 ToJaM OOYYEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOIPOCaM O0y4aroIIHecs
oOpamianuch HEOJAHOKPAaTHO. OTO TMO3BOJSET OPraHu30BaTh  OBJIAJCHUE
reOMETPUYECKUMHU MOHIATUSIMU U HaBbIKaMU NOCJIEA0BATEIbHO U IIOCTYNATENbHO, C
COOJIIOICHUEM TIPUHIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUYECKUX MPECTABICHUN 00YyYaIOIUXCs, PACIIUPAS U YIIIyOJIss
e€, o0pa3ys NpPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon K M3y4eHHUIO T€OMETPUH HA YTIYyOIEHHOM YPOBHE ITO3BOJISIET:

co3larth  ycnoBUs  ansA  AuddepeHunanuu  o0ydeHus, IMOCTPOEHUS
WHIUBUIYAIbHBIX 00pa3oBaTEIbHBIX MporpamMm, OOecneyuTh yriayOJaéHHOoe
U3y4YeHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MareMaTukay;

NOATOTOBUTH OOYYaIOIIMXCA K MNPOAOKEHUIO H3YYEHUsT MAaTE€MAaTUKH C
ya€ToM BbIOOpa Oyaymied mpodeccun, obOecrneurBas MPEEMCTBEHHOCTb MEXKTY
o0muM 1 npodeccuoHaTbHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHOro kypca «l'eomerpusi» Ha YIIIyOJIEHHOM YpOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 gaca (3 gaca B Heaenmo), B 11 kmacce — 99
yacoB (3 4aca B HEJIEIO).

YueOHbIl Kypc «BeposSTHOCTB M CTaTUCTHKAY YIITYOJIEHHOTO YPOBHS SIBISETCS
NPOAODKEHHEM M Pa3BUTHEM OJHOWMEHHOTO Y4eOHOTro Kypca YIriIyOJIEHHOTO
YPOBHSI HA YPOBHE CpeIHET0 001Iero oopazoBanus. Y4eOHbIN Kypc MpeIHa3HAuYCH
st popMuUpOBaHHS y 0OYYArONIUXCS CTaTUCTUYECKOW KYJIbTYpPhl M MOHUMAHUS
pOJIM TEOPHH BEPOSITHOCTEH KaK MaTeMaTHYECKOTO WHCTPYMEHTA IS W3Y4YCHUS
CITy4alHbIX COOBITHH, BEIMUMH U TiporieccoB. [Ipu nzyuenun kypca odoramarTcs
MPEICTABIICHUS OOYYaIOIUXCA O METOJaX HCCIEAOBaHUS W3MEHUMBOIO MHPA,
pa3BUBAETCS TOHMMAHWE 3HAYMMOCTH W OONIHOCTH MAaTEMAaTUYECKHX METOJIOB
MO3HAHUS KaK HEOTHEMJIEMOM 4YacTH COBPEMEHHOTO €CTECTBEHHO-HAY4YHOTO
MHPOBO33PEHUS.



Copepxanue y4eOHOro Kypca HalpaBiI€HO Ha 3aKperjieHue 3HaHW,
MOJIYYEHHBIX MPU U3YyYEHUU Kypca Ha YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHus, U
Ha pa3BUTHE MPEACTABICHUIN O CIy4YallHBIX BEIMYMHAX M B3aHMMOCBA3SAX MEXKIY
HUMH Ha BaKHBIX MPUMEpPAX, CIOKEThl KOTOPBIX MOYEPHHYTHI U3 OKPY’KAIOIIETO
mupa. B pesynbrare y o0ydarommxcs 10KHO chOPMUPOBATHCS MPEICTABICHUE O
HanOoJiee yoTpeOUTEIbHBIX U OOIIMX MaTEMAaTUYECKUX MOJEIISAX, UCIIOIb3YEMBbIX
JUTSL OTTICAHUS aHTPOTIOMETPUUECKUX U JieMOrpadUyeCKUX BEJIMYUH, TOTPEITHOCTEN
B Pa3IMYHBIC POJAa U3MEPEHUSX, NITUTEIBHOCTH 0€30TKAa3HOM pabOThl TEXHUUYECKHUX
YCTPOMCTB, XapaKTEePUCTUK MACCOBBIX SIBJICHUI U MPOIECCOB B 00IIECTBE. Y YCOHBI
Kypc sBisieTcsi 0a30il 1 OCBOEHMSI BEPOSTHOCTHO-CTATHCTUYECKHX METOJIOB,
HEOOXOIUMBIX CHEIUAINCTAM HE TOJIbKO MHKEHEPHBIX CHEIMAIbHOCTEN, HO TaKXKe
COLIMAJIBHBIX U TICUXOJOTUYECKUX, ITOCKOJIBKY COBPEMEHHBIE OOLIECTBEHHbBIE HAYKH
B 3HAQUMTEJIIbHOM MeEpe MCHOJB3YIOT anmnapar aHajiu3a OOJbIINX JaHHBIX.
[lenTpanbHyl0 4YacTh Yy4eOHOTO Kypca 3aHMMaeT OOCYXIEHHE 3aKOHA OOJIbIIUX
yucen — (PyHIaMEHTaJIbHOTO 3aKOHA MPUPOJbI, HMEIOIIET0 MaTeMaTHYECKYIO
dbopmanuzanuio.

B cooTBeTcTBUM C yKa3aHHBIMHU LEJISIMH B CTPYKType yueOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YrayOJEHHOM YPOBHE BBIJEICHBI OCHOBHBIE
coziepkaresibHble TUHUM: «CiyyaiiHble COOBITHS U BEpOSITHOCTU» U «CiyyaliHble
BEJTMYMHBI U 3aKOH OOJIBIIIUX YUCEID).

[ToMuMO OCHOBHBIX JTUHUN B y4€OHBIN KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUHU
rpapoB M TEOPUH MHOXKECTB, HEOOXOJMMBIE Il TOJHOIIEHHOTO OCBOEHUS
MaTepuana JaHHOTO Y4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX Y4YeOHBIX
KYpCOB.

Coneprxanue muHnM «CiydaiiHble COOBITHS U BEPOSITHOCTUY CITY>KUT OCHOBOM
Uit (OPMUPOBAHUS TPEICTABICHUNA O PpacHpelleIeHUH BEPOSTHOCTEH MEXIY
3HAYEHUSIMU CJIyYalHBIX BEJIMYKMH. BaXkHyI0 4acTh B 3TOM COAEPKATEIbHON JTMHUN
3aHMMAeT HW3YYEHUE T'€OMETPUYECKOTO0 M OMHOMHAIBHOIO paclpeiesieHuid |
3HAKOMCTBO C UX HENPEPHIBHBIMH AHAJIOTaMU — MOKA3aTEJIbHBIM M HOPMaJIbHBIM
pacnpeneneHUsIMU.

TeMbl, CBSI3aHHBIE C HENPEPHIBHBIMU CIIyYalHbBIMA BEJIMYMHAMU H
pacnpeneNeHusIMUA, aKUEHTUPYIOT BHMMaHUE OOYYalolMXCs Ha OMNHCAaHUM U
U3YYEHUU CITyYalHbIX SIBJIEHUN C MOMOILBIO HENpepbIBHBIX (QyHKIME. OCHOBHOE
BHUMAaHUE YAEISAETCA MOKA3aTeIbHOMY U HOPMaJIbHOMY PaclpeieieHUsIM.

B ydyeOHOM Kypce mpeaycMaTpuBaeTCsi 03HAKOMUTEIIBHOE M3Y4YEHHE CBSI3U
MEXIYy CIy4yalHbIMM BEJIMYMHAMH U OINMCAaHUE HSTOM CBA3M C [OMOIIBIO
kod(pduleHTa KOppeJsilud U €ro BBIOOPOYHOTO aHajiora. IJTU DJIEMEHTHI
CoJIep KaHMs pa3BUBAIOT TeMY «JluarpaMMbl paccerMBaHUs», U3yUYEHHYIO Ha YPOBHE



OCHOBHOTI'0 00111er0 00pa30BaHusl, U BO MHOTOM OIUPAIOTCS Ha CBEJIEHUS U3 KYPCOB
anreOpbl U TEOMETPUH.

Emé omun oaneMeHT  coiep)kaHusA, KOTOPBIM  Mpeajaraercss  Ha
O3HAKOMUTEILHOM YPOBHE — TIOCJIEJIOBATEIbHOCTh CIyYailHBIX HE3aBUCHUMBIX
COOBITHI, HACTYNAIOMINX B €IUHUIY BpeMeHU. O3HAKOMJIEHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TaKMX COOBITUH HOCUT Pa3BUBAIOIIMKI XapakTep U
SBJISIETCS] AKTYaJIbHBIM JUIsl OyIyIIuX aOUTYpUEHTOB, MOCTYHAIOIIUX HA Y4eOHbIE
CIEUUAIBHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMU HAayKaMH, IICUXOJOTHEH U
YIPABJICHUEM.

Ha u3ydenne yaeOHOrO Kypca « BeposTHOCTh U CTAaTUCTHKA» HA yTITyOJIeHHOM
ypoBHe oTBoauTcs 67 yacoB: B 10 kiacce — 34 gaca (1 yac B Hegento), B 11 kiacce
— 33 yaca (1 gac B Hefienio).



COJEP)XAHUE OBYUEHUA
Asredpa u HaYAJIa MATEMATHYECKOI0 AHAJIU3A.

10 KJIACC

Yuciia 1 BHIYMCICHUS

Panmonaneupie ymcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHble Tepuoanueckue apodu. I[Ipumenenue npobeit u MPOICHTOB IS
pelIeHUs NIPUKIaJHbIX 3a7a4 U3 Pa3JIMYHbIX OTpAciiel 3HAHUWM U PEANIbHOU KU3HH.

JleiicTBUTENBHBIE 4YHMCIA. PanuoHaJbHBIE W UPpPALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanMu ¢ JCUCTBUTEIBHBIMH  4HCIaMd.  MoJyib
JEHCTBUTENFHOTO YKCIa U ero cBoicTBa. [IpuOmmkE€HHbIE BBIYUCICHNUS, TTPaBHUIIa
OKPYIJICHHS], IPUKUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ 1nensiM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
NOJXOAIIEeH (OPMBI 3aIIMCH IEHCTBUTENBHBIX YNUCEN ISl PELLICHUS TPAKTUUYECKUX
3aJ1a4y ¥ NpPEeJCTAaBICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYPaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHbp C palMOHAIBHBIM II0KA3aTEIEM U €€ CBOWCTBA, CTENEHb C
JEUCTBUTEIBHBIM I0KA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. J[leciTuuHble W HATypaJIbHbIE
Jorapu(Msl.

CHHyC, KOCHHYC, TaHT€HC, KOTAHI'€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC,
aApPKKOCHHYC M apKTaHI€HC YUCIIOBOI'O apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIE ypaBHEHUSI M YypaBHEHHMs-ciencTBUs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METO/Ibl PEIICHUSI LEbIX U APOOHO-PAllMOHANIBHBIX YpaBHEHUH U
HEPAaBEHCTB. MHOTOYICHbI OT OJHOM MNEpPEeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrousieHs!I ¢ 1ies1bIMu KO3 UIIUEHTaMU.
Teopema Buera.

[TpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUM, COJIEPKALINX CTEIEHHU U KOPHHU.

HppauroHansHble yYpaBHEHHMUS. OcCHOBHBIE METO/IbI penieHus
UPPALMOHATBHBIX YPABHEHUIA.

[Toka3zatenbHble ypaBHeHHs. OCHOBHBIE METOJBI PEIICHUS IMOKAa3aTEIbHBIX

YPaBHEHHUM.
[IpeoOpazoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmuueckue ypaBHEHUS. OcHoOBHBIC METO/IbI peIICHHUS

Jorapu(pMUYECKUX YpaBHEHHI.



OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUA.

Pemienne cucrem JNMHEWHBIX ypaBHEHWH. Marpuiia CHUCTEMbBI JIMHEWHBIX
ypaBHeHU. OnpenenuTenb MaTPUIL 2 X2, ero TEOMETPUYECKUM CMBICI U CBOICTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs JJI1 PEUICHUS CUCTEMBbI
JUHEWHBIX ypaBHEHWI. PelleHne NpUKIagHBIX 3aJad C I[OMOLIBIO CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTpOCHHOW MOAENH ¢ TOMOIIBIO MaTPHIL
Y OIIPENCIIUTEIICH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTYyallMd C IOMOIIBIO
YPaBHEHUM W HEPABEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTUYECKHX 3aJ1a4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTel HaAyKU U pealbHOM KU3HU.

DyHKUMH U TPaPUKH

@®yHkusA, crnocodbl 3agaHus (QyHKIuU. B3auMHO o00patHble (QyHKIUU.
Komno3zummss @yukuuii. I'papuk  (yHkmu. DneMeHTapHble MpeoOpa3oBaHUs
rpadukoB GyHKIIHIA.

OO6nacTb ompeneneHuss U MHOKeCTBO 3HaueHud Gynkumu. Hymu yskium.
[TpoMexyTku 3HaKOnoCTOSTHCTBA. YETHBIE U HeuéTHbIe pyHKIMU. [lepuonnyeckue
byukiuu. [IpoMeXyTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U MUHUMYMBI
dbyukiuu. HanbonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCIJIEJOBaHUE U TOCTPOCHUE UX IPa(PUKOB.

CrenenHast pyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHs N-0i CTENEHU KaK (yHKIMK 0OOpaTHOM CTENEeHU
C HaTypaJIbHbIM [TOKA3aTEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs ypaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(yHKUIHNA YUCIOBOTO apryMEHTA.

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

Hauana MaTeMaTH4eCKOro aHAJIM3a

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHWsl IOCJIEAOBATENLHOCTEH. MeTox
MaTeMaTU4YeCKOM MHIYKIUHU. MOHOTOHHBIE U OTPaHUYEHHBIE OCTIEA0BATEIbHOCTH.
HcTopusi BOZHMKHOBEHUS MAaTEeMaTHMYECKOTO aHallM3a Kak aHanu3a OeCKOHEYHO
MaJbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneyHo yoObIBaroias
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH TeOMETPUYECKON
IIPOIrpeCCUU. JIMHENHBIA U SKCIIOHEHIMAIBHBIN pOCT. Yuco €. Popmyiia CI0KHBIX



IIPOLEHTOB. Mcnonbs30BaHWE MPOTPEecCUU JUIsl PELICHUs pealbHBIX —3a1ay
IIPUKJIAJHOIO XapaKTepa.

HenpeppiBHble (QyHKIMM ¥ HX cBOWcTBAa. TOUKM paspbiBa. ACHMITOTHI
rpaduxoB ¢yakiuil. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUIsl PEIICHUs HEpaBeHCTB. l[IpuMeHeHHe CBOICTB HEMpPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble QyHKIUU. Onpenenenne, reOMeTpUIeCKU 1
busznyecKkuil CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbIX  ¢yHkiuil.  [IpousBogHass ~ cymMMBI,
MPOU3BENICHUS, YACTHOTO U KOMIO3UINH (PYHKIIUHA.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepalMy HaJ MHOXECTBAMH W HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMMCAHMS PEeaTbHBIX MPOLECCOB M SBJICHUW, NPU PEIICHUH 3a1ad W3 JPYrux
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0Ka3aTeJIbCTBO, PABHOCHIIBHBIE YPABHEHHSI.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHble u uenbie yncia. [IpumeHeHue nprusHaKoB AECIUMOCTH IIENbIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LEJbIX YHCIIAX.

KommnekcHble uucia. Anredpavueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeThdyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHON IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHu u3 KOMIUIEKCHOTO uucia. [IpumeneHune
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO60op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHH C  ITOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOABl PEIICHUS TOKA3aTEeNbHbIX U  JIOTapu(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHUS] CUCTEM U COBOKYIHOCTEH pallMOHAJIbHBIX,
UPPALMOHAIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUYECKUX YPABHEHHM.



YpaBHEHNUs1, HEPAaBEHCTBA U CUCTEMBI C IapaMeTPaMU.

[IpumeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEMAaTUYECKUX
3a]a4 U 33/1a4 U3 pa3iIMyYHbIX 00JacTel HAyKU U peasIbHOM )KU3HU, UHTEPIpETaLUs
IIOJIyYEHHBIX PE3YJIbTATOB.

DyHKIUHN U TPAPUKH

I'paduk xommoszunuu ¢GyHkIud. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOMCTBA U TPaPHUKH.

['padmyeckue MeTOABl pelIeHUsT ypaBHEHHUW W HepaBeHCTB. [paduueckue
METO/bI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMN I HCCIENOBAaHUS IPOIECCOB U
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 JAPYTrUX y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[TpuMmeHeHre POU3BOJHONW K MCCIIEOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxxaeHne HanbobIero 1 HAMMEHbIIEro 3HaYeHU I HepephIBHON
GyHKIIUU Ha OTpE3KeE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKACHUS HAWIY4dIEero pElEHUs B
NPUKIIAIHBIX 3a/1a4dax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS Ipouecca,
3aJlaHHOTO (HhOPMYJION WK TpaduKoM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpa3Hbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

HNuterpan. I'eoMmeTpuyeckuil CMbICI HHTETpaja. Berauciaenue onpenes€HHOro
uHTerpana no gpopmyne Herotona-Jleibnuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHHS IUIOMAAEH IUIOCKUX (QUIryp u
00BEMOB T€OMETPUUECKUX TElL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE PEATbHBIX IMPOLIECCOB C NOMOLIBI Au(depeHIruaIbHbIX
YPaBHEHUM.

I'eomeTpus.

10 KVIACC

IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE



OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TmpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
NapajulesIbHble W CKpelMBaromuecs npsmble. [Ipu3Hakum CKpemumBaromumxcs
npsAMeIX. 11apannenpsHOCTh MPSAMBIX U IIOCKOCTEN B MPOCTPAHCTBE: MapalICIIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, aPaJUIEIbHOCTD TPEX MPSIMBIX, APAJUIETBHOCTD IPAMOU
u 1iockocTu. [lapanienbHoe M LEHTpallbHOE MPOCKTUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBA MapaJJICIbBHOTO TNPOEKTHpoBaHUs. W300paxeHue
buryp B mapayienbHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMUA CTOPOHAMHM, YTOJ
MEXIY IPSMBbIMU B IpOCTpaHCcTBE. [lapamienbHOCTh IIIOCKOCTEN: ITapalIeIbHbIE
IJIOCKOCTH, CBOWCTBA IapaJijIeIbHbIX IJIOCKOCTEH. [Ipocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJIAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUIEIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTA MPSAMOM M IUIOCKOCTH, TeopemMa O IIPAMOU
NEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT IPAMOH 10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHnuKyIsipHOCTb
IJIOCKOCTEH: INPU3HAK MEPHEHAUKYISAPHOCTH ABYX INIOCKOCTEeW. TeopeMa o TpEx
MEPIICHIUKYIIAPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKUX YIJIOB MHOTOTpaHHOro yriia. CBOMCTBA IUNIOCKUX U ABYTPaHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHukoOB, pa3BEpTKa MHOrorpaHHuka. [lpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenenuie s, TpsAMOYTOJIBHBIN NTapaJIEICIIUIE] U €r0 cBoWicTBa. KpaTyanimme
NyTH Ha TNOBEPXHOCTH MHOTorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: N-yronbHas nupaMua, MpaBUibHAs U yCEUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel NpaBWIBLHOM NUPaMUIBbL.
[IpaBunbHBIE MHOTOTPAHHUKM: MPAaBUJIbHAS IIPU3Ma W NpaBUWIIbHAS NHUPAMUJA,
IpaBUIbHAs TPEYTOJbHAS MUPaMK/Ia U IPaBUIIbHBIN TeTpasap, Kyo. IlpencraBienue
O MPaBUJIBHBIX MHOTOTPAHHUKAX: OKTAIP, JOAECKASAP U UKOCASP.

Bbluncienre 37€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaid, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MPSIMON MPHU3MBI,
TJI0MIAh OCHOBaHUH, TeopeMa 0 O0OKOBOI MOBEPXHOCTH MPsMOi Tpu3Mel. [Inomaas



OOKOBOIl TOBEPXHOCTHM M TOBEPXHOCTH MPABUIBHOW MHUpaMHIbI, TEOpPEMa O
TUIOIIAAN YCEUYEHHOW TUPAMU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOTOIPAaHHUKE: CUMMETPHS
napajuleJienunena, CUMMETPHUS IPABWIBHBIX NPU3M, CUMMETpPHs IPABUIBHOU
UpaMUIbl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApPHbIE, COHANPABIEHHBIE MW  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eHCTBUS C BEKTOPAMU: CIIOKEHHE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
qucyo. CBOMCTBA CII0KEHMsI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHI. [IpH3HaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pa3loKEHUM BEKTOpA IO TPEM
HEKOMIUIaHAapHBIM  BeKkTopaMm. [IpsamoyrosmpHas  cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TO4YEK. YTOJI MExXay BeKTopamMu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

11 KVIACC

Tena Bpamenust

[lonatus: HUIMHAPUYECKAs TOBEPXHOCTh, KOHUYECKAasi TMOBEPXHOCTb,
chepuueckass TOBEPXHOCTh, OOpa3ylomue TmoBepxHocTed. Tema BpamieHus:
MUJIMHP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. Bzaumuoe pacnonoxeHue cepbl
U IJIOCKOCTH, KacaTelnbHas IIOCKOCTh K chepe. M3o0paxkeHune Ten BpalieHus Ha
miockocTh. Pa3BépTka nunmuapa u konyca. Cummerpust chepsl U mapa.

O0béM. OcHOBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJILHOTO Tapajulenenunena u ciaeactBusi u3 He€. OO0bEM mpsMoil U
HAKJIOHHOW TMPU3MBI, IIIMHJpA, TUPaMHUIbl U KoHyca. O0BEM 11apa ¥ 1mapoBOro
CErMEHTa.

KoMmOunanuu Ten BpalleHUs W MHOTOTpaHHMKOB. [Ipu3ma, BmucaHHas B
UWJIMHIpP, OMNHCaHHas oOKoJio uuiauHapa. llepeceuenue cdepsl u 1mapa ¢
miockocThio. Kacanme mrapa u cdepsl miockocThio. [loHATHE MHOTOTpAaHHHKA,
OMMMCAHHOTO OKOJO cdepbl, cdepbl, BIHCAHHOW B MHOTOTPAHHUK WM TEJO
BpalleHUS.

[lnomans MOBEPXHOCTH IUIWHIpA, KOHYyCA, IJIOMaab chepbl U e€ 4JacTeil.
[logobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEN
nonoOHeIx ¢uryp. IlpeoOpazoBanue momobusi, ToMmoTeTusi. Pemienue 3amauy Ha
MJIOCKOCTH € UCTIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOOB.



[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJI BPAIICHUS: CEUEHUS LIWJIMHPA
(mapamienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (mapasuielbHble
OCHOBAHMIO U TIPOXOJIAIIME YEpe3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHHUS
CEUCHMI: METOJ| CJIEAO0B, METOJ BHYTPEHHETO MPOECKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexkropsl B npoctpancTBe. Onepannu HaJl BEKTOpaMu. BEeKTOpHOE YMHOKEHHE
BEKTOpoB. (CBOHCTBAa BEKTOPHOTO yMHOXeHUA. [IpsMoyroiibHas cucTeMa
KOOpAWHAT B mpocTpaHcTBe. KoopaumHatel BekTopa. PasmoxeHwe BexkTopa 1o
0azucy. KoopanHaTHO-BEKTOPHBIA METO/I IPU PEIICHUU T€OMETPUUECKUX 3a/1a4.

JIBU:KEeHMSI B IPOCTPAHCTBE

JIBrxenus npoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. BuIbl JBWXEHUN: TapauieNbHBIA MEPEHOC,
LEHTpaJbHasl CUMMETPHS, 3€pKajJibHasi CUMMETpPHs, MOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.

BeposiTHOCTH M CTATUCTHKA.

10 KJIACC

['pad, cs3ubIN rpad, myTH B rpade: mukisl u nenu. CTeneHpb (BaJICHTHOCTS)
BepiuHbL. ['padsl Ha TiockocTH. JlepeBbs.

CrnyualiHble SKCTIEPUMEHTHI (OTIBITHI) M CTy4ailHbIe COOBITHS. DJIEMEHTapHBIC
coObITUs (MCX0Jbl). BeposITHOCTH ciydailHOTO COOBbITHSA. Bau30CcTh 4acTOThI U
BEPOSITHOCTU COObITUI. CiyyaliHbIE OMBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHSIMHU.

Omnepanuu HajJ COOBITUSIMU: IIepeceueHue, 00bEeIMHEHUE, TPOTUBOIOIOKHbBIE
coObITHs. Jnarpammel Ditnepa. Dopmyiia clI0KEHUS BEPOSATHOCTEM.

VYcmoBHAsE BEPOATHOCTb. Y MHOKEHHE BEPOSITHOCTEH. [lepeBO CiyyalHOro
akcriepuMenTa. Popmyiia nonHou BeposaTHOCcTH. Dopmyina barieca. HezaBucumeble
COOBITHSI.

buHapHbIil ciydaiiHbIi ONBIT (MCHBITAHUE), yCIeX U Heyaada. HezaBucumele
ucnbiTanus. Cepusi HE3aBUCUMBIX MCIIBITaHUI J10 mepBoro ycnexa. [lepecranoBku
u dakropuan. Yucmo coueranuit. TpeyronpHuk Ilackans. ®opmyna OuHOMA
Hprorona.

Cepust He3aBUCUMBIX UcTibITaHUM bepryiu. Ciay4aitHblil BBIOOp U3 KOHEUHOMN
COBOKYITHOCTH.



Cnywaiinass  BenuuuHa. Pacrnpenenenue  BeposTHocTen.  [uarpamma
pacnpenenenus. Onepanuu HajJ CaydyalHbIMU BEeJIMYMHAMU. buHapHas ciy4ailiHas
BennunHa. lIpuMmepsl pacnpeneneHwii, B TOM 4YHCJIE TE€OMETPUYECKOE U
OMHOMHAIIBHOE.

11 KJIACC

CoBMecTHOE paclpeelieHHe JBYX CIy4alHbIX BeauMuMH. HezaBucumele
CIIy4ailHbIC BEJIMYUHBI.

MaremaTuyeckoe OXHUJAAHUE CIy4yalHOW BEJIMYMHBI (paclpe/iesiCHHUs).
[Ipumepsl MpPUMEHEHUsT MaTeMaTUYECKOro OXKHUAAHUS (CTpaxoBaHHUE, JIOTEpes).
Matematuyeckoe oxugaHue OMHAPHOW Cly4yalHOUW BelWYuHBI. MaTeMaTtuyeckoe
OXXMJAHUE CYMMBbI CIIy4YalHBIX BEJIMYMH. MaTeMaTHyecKoe  OKHIaHUE
FeOMETPUYECKOr0 U OMHOMHAILHOTO pacipeaeiCHU.

Jucnepcuss W CTaHAApPTHOE  OTKJIIOHEHUE  CIIyYaWHOW  BEJIMYMHBI
(pacnpenenenus). Jlucrepcus OMHAPHOM CIydaiiHON BeMMYMHBL. MaTeMaThnieckoe
0’KUJAHUE MPOU3BEICHUS U JUCIIEPCUS CYMMbI HE3aBUCUMBIX CIIyYaiHbIX BEJTUYHUH.
Hucnepcusi © CTaHJAPTHOE OTKJIOHEHHE OWHOMHUAIBHOIO pacIpeieicHusl.
Jucnepcus v CTaHIApTHOE OTKIIOHEHUE TEOMETPUUECKOTO PACIIPEICICHUS.

HepaBenctBo YeOniméBa. Teopema UebniméBa. Teopema bepuymu. 3akoH
Oonpmmx  uyucen.  BplOopouHbli  MeTO[  uccienoBaHuil.  BriOopouHble
xapakTepucTuku. OleHUBaHUE BEPOSITHOCTH COOBITHSI MO BHIOOPOYHBIM JAHHBIM.
[IpoBepka MpocTeNMX TUITOTE3 C TOMOIIBIO U3YUYEHHBIX PACIPEICIICHUMN.

HenpeppiBHble cnyualiHble BelWduHBL. [Ipumeppl. DyHKIUS TUIOTHOCTH
BEPOSITHOCTU paclpeielicHusi. PaBHOMEpHOE paclpenesieHue M €ro CBOMCTBA.
3agauu, IpUBOASAIIME K NTOKA3aTEILHOMY PaclpeAesieHUI0. 3a1auu, MPUBOIAIINE K
HOPMAJIbHOMY pacupeaeIeHuIo. OyHKIUA MJIOTHOCTH BEPOSITHOCTH
MOKa3aTeJIbHOTO pacupenesieHus, GyHKIUS MIOTHOCTA BEPOSITHOCTH HOPMAIbHOTO
pacnpenenenus. OyHKIMS ITIOTHOCTH U CBOMCTBA HOPMAJIBHOT'O PACTIPEAECIICHUS.

[TocnenoBaTeTbHOCTh  OJIMHOYHBIX  HE3aBUCHUMBIX  COOBITHM.  3amauw,
IpuBOAsLIME K pactpenenenuto [lyaccona.

KoBapuanua 1Byx ciydailHeix BenuuuH. KoapduuueHt auHeRHOM
koppensiuud.  CoBMECTHble  HAOMIOACHUS  JBYX  BEJIMYMH. BBIOOpOUYHBII
koddumreHT xoppemsiuu. Paznuyne MexIy JUHEWHOW CBA3BI0O W MPUYMHHO-
CJIIEACTBEHHOU CBA3bIO. JIMHEHas perpeccus, METOI HaMMEHBIINX KBAIPATOB.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYEBHOI'O KVYPCA
«MATEMATHUKA» (AJITEBPA WU HAYAJIA MATEMATHUYECKOI'O
AHAJIM3A. T'EOMETPUA. BEPOATHOCTb U CTATUCTHUKA)
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBaX (DYHKIITMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUHA, MPOICAYP
rpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONPOCHI WU JPyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IMOBEICHMS, CBI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIa/la B IOCTPOCHHUE YCTOMUMBOTO OYIYIIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs ACTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEIICHUH, pacCy>KIeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM aclleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

chOpPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO 1 0€30MacCHOr0 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYydy, OCO3HAaHWE IICHHOCTU TPYAOTIOOWs, HHTEpeC K
pazmuuHbIM  chepaM  NPOodEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD



Oynymeit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTUYecKoMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYphl, ITOHUMAaHHE BJIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MATEMATHUYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY’)Karoliel cpenibl, IJIAHUPOBAHUE TMOCTYNKOB U OILICHKH HMX BO3MOXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOMN MPAKTUKK, TOHUMaHUE MaTeMaTUYECKON
HayKH Kak cepbl YeITOBEUECKON ACATECIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUMMOCTH
JUUIS pa3BUTHUSI LIMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTHKU U MAaTE€MaTHYECKOU
KYJbTYpPOH KaK CpPEeJCTBOM IMO3HAHUSI MUPA, TOTOBHOCTH OCYIIIECTBIISITH TPOEKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBIBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTHUN, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
ompeieSIeHUs MOHITUHN, YCTaHABIMBATh CYILIECTBEHHBIN MPU3HAK Kilaccu(puKaIuy,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  MPEeOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEIhCTBA MATEMATUYECKUX YTBEPKICHUIM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTYMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pemieHus y4eOHOW 3amaun  (CpaBHHUBATh HECKOJIBKO
BApUAHTOB PEILICHUs], BRLIOUPATh HANOOJIee TOAXO AN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).



Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:

MCIOJIb30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKUA HHCTPYMEHT MO3HAHUA,
dbopMyIUpoBaTh  BONPOCHL,  (UKCHUPYIOIIME  MPOTUBOpEUYHE,  IPOoOIJIEeMYy,
YCTaHABJIMBAaTh UCKOMOE W JaHHOE, (OPMUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UINIO, MHCHHUE;

MIPOBOJIUTh CAMOCTOSITENIBHO CIJIAHUPOBAHHBIA KCIEPUMEHT, UCCIICIOBAHUE
110 YCTAHOBJICHHIO OCOOCHHOCTEM MaTeMaTHYECKOro 00ObEKTa, SIBJICHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEKTy OObEKTaMU, SBJICHUSMHU, POILECCAMMU;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJBI MO PE3yJIbTaTaM
MPOBENCHHOTO  HAOMIONECHMS, WCCIIECNOBAHUS, OICHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IIpPoOIecCca, a TaKXKe BbIIBUTATH
MPENOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaumeii:

BBIABIIATH AChUIMTH MHPOpPMAIMK, TaHHBIX, HEOOXOAUMBIX JIJII OTBETa Ha
BOIIPOC U JIJIS PEIICHUS 3a]1a4u;

BBIOMpaTh MH(POPMAIINIO U3 UCTOYHHKOB PA3IMYHBIX THIIOB, aHAJIW3UPOBATH,
CHUCTEMATU3UPOBATH U UHTEPIIPETUPOBATH HHPOPMALINIO PA3TUYHBIX BUJIOB U (hOpM
MPEICTABJICHUS;

CTPYKTYpHUpOBaTh WH(OpMAIIHMIO, MPEACTaBIATh €€ B Pa3IUyHBIX (dopmax,
WJUTFOCTPUPOBATh IpaduuecKH;

OIICHUBATH HaAEKHOCTD uHpopManmn (0} CaMOCTOSITEIILHO
c(hopMyJIMPOBAaHHBIM KPUTEPUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJbHbIE y4eOHbIEe 1eCTBUS

OOmmenne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMH OOIICHUS, SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX
M TMCbMEHHBIX TEKCTax, JaBaTh IOSICHEHUS TI0 XOJy pEIICHUS 3ajJa4dH,
KOMMEHTHPOBATh MOJIYUYCHHBIN Pe3yJIbTarT;

B X0Ji€ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYILIECTBY OOCYKIaeMOIl TEMBI,
npoOJjieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHbIE Ha TOUCK
pEUIeHUs, COIMOCTaBIIATh CBOM CYXACHUS C CYXICHUSAMHU APYTUX YYACTHHKOB
nuanora, oOHapyKMBaTh Pa3jM4Me M CXOJCTBO MO3WIMNA, B KOPPEKTHOU (opme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MIPEACTABIIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIeOBAHMUSI,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUICHUS € Y4€TOM 3ajaad
MPE3EHTAIlUU U OCOOEHHOCTEHN ayTUTOPHUH.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBUS



Camoopranusanus:

COCTABJISITh IJIaH, AJITCOPUTM PEILIECHUs 3a/1aui, BRIOUpATh CIIOCOO pelIeHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ y4€TOM HOBOU MH(OpMAITUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BJIAJ€Th HABBIKAMM  TIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMy CaMOTPOBEPKH, CAMOKOHTPOJS TpoIlecca W pe3yibTaTa pelIeHUs
MaTeMaTUYECKOHN 3a4a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTh TPH PEIICHUU 3aJ]1a4yH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa IEHM U YCIOBHUSAM, OOBSICHITH PUINHBI
JOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1eSITEJILHOCTD:

MOHUMATh M MCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIAUBHUIYaIbHOM
paboThl mpu pemeHnH YYeOHBIX 3aJad4, MNPUHUMATh IIeTh COBMECTHOU
JEATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIlMI0 COBMECTHOM pabOoThl, pacrpencisiTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U pe3yIbTaT paboThl, 00001aTh
MHEHHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYMNIOBBIX (opmax padoThl (00CyXaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE MITYPMBD) U UHBIC), BHITIOIHATH CBOIO YaCTh PAOOTHI 1 KOOPIAUHUPOBATH
CBOM JICUCTBHS C IPYTHMH YJICHAMH KOMaH/bI, OIICHMBATh KA4E€CTBO CBOETO BKJIaa
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYIHUPOBAHHBIM yYaCTHUKAMU
B3aUMOJCHUCTBU.

INPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kjacce 0OyyarOmIMICSd TOJYYUT CIECAYIOIIHUE
MpeAMETHbIE PE3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMmbl Y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTrO aHaTUu3ay:

Yuciaa v BBIYUCICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: pPAlMOHATBLHOE YHUCJIO, OCCKOHEYHas
nepuoAndecKkas JApoOb, TMPOILEHTHI, HPPAIUOHATBLHOE YHUCI0, MHOXECTBa
palMOHAJIBHBIX U ACHCTBUTEIBHBIX YUCEI, MOAYJIb JEHCTBUTEILHOTO YUCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl PEIICHUS TPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATIbHOM KU3HU;

MIPUMEHSITH MPUOTHNKEHHBIC BEIYUCIICHUS, MIPABUiIa OKPYTJICHUS, IPUKUIKY U
OLICHKY p€3yJIbTaTa BEIYMCICHUM;



CBOOOIHO ONEpUPOBATH MOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIALLYI0 (POPMY 3allUCU JEHCTBUTENBHBIX YUCEI [Tl PELLIEHUS
IIPaKTUYECKUX 3a]1a4 U NPEICTaBICHUS JAHHBIX;

cBOOOHO OIEpPUPOBaTh MOHATHEM: apu(PMETHUUECKUN KOPEHb HATypalbHON
CTEICHU;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOO/IHO OIEpUpPOBaTh MOHATHUAMH: JIOTapU(PM UHCHa, IECITHUUHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOJHO ONEPUPOBATh MOHATUSIMHU: CHHYC, KOCUHYC, TAHI'€HC, KOTAaHI'€HC
YUCIJIOBOTO apTyMEHTa;

OIIEpUPOBATh MOHATHUAMM: APKCHHYC, APKKOCUHYC U apKTaHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHNs U HEPaBEHCTBA:

CBOOOJHO OIEPUPOBATH MOHIATHSAMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHUS-CIICICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHbIE METOJbl PEIIEHUs PALUOHAIBHBIX MU JIPOOHO-
pallMOHAIBHBIX ypPaBHEHUM, NIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUs
HEPaBEHCTB;

CBOOOJHO OINEPUPOBATH MMOHATUAMH: MHOTOYJIEH OT OJHOW NEPEMEHHOM,
MHOTOYJIEH C UENIBIMU KO3PPUIIMEHTAMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JICIICHHUE
MHOTOWIEHA Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y m teopemy Buera s
peneHns 3a1ady;

CBOOOJHO ONEPHUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHMHBIX YypaBHEHMIA,
MaTpuLa, ONPEACIUTENIb MATPULBI 2 X 2 W €ro TEOMETPUYECKHN CMBICI,
VCIIOJIB30BaTh CBOMCTBA ONpENENHTENss 2 X 2 JJId BBIYMCIICHHMS €r0 3Ha4yeHus,
IPUMEHATh ONPEAEIUTENN JUIsl PELIEHUS CUCTEMBbl JIMHEHHBIX ypaBHEHUH,
MOJIEJIUPOBATh peajbHbIE CUTYalluH C MOMOUIBIO CUCTEMBbI JIMHEWHBIX YpPABHEHUH,
MCCIIE0BATh IOCTPOEHHBIE MOJEIHM C IOMOIIBIO MaTpPULl U ONPEIEIUTENEH,
MHTEPHPETUPOBATH MIOJyUYECHHBIN PE3YJIbTaT;

WCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMH [UIsi TNpeoOpa3oBaHMs
BBIPAKCHUM,

BBINIOJIHATH MPE0OPa30BaHUs YHCIOBBIX BBIPAKEHUH, COAEPKAIIMX CTENEHH C
palMOHANIbHBIM [TOKA3aTENEM;

UCII0JIb30BaTh CBONCTBA norapupmMoB TUIS1 npeoOpa3zoBaHUs
Jorapu(pMHUECKUX BBIPAKECHUN;

CBOOOJHO OMNEPUPOBATh MOHATUSIMHU: HUPpPAIMOHAJIbHBIE, MOKa3aTeJbHbIE U
JorapupMUYECKHe YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOUIBI0 PABHOCUIIBHBIX
NEePeX0A0B WM OCYLIECTBIISAS MPOBEPKY KOPHEW;



MPUMEHSTH OCHOBHbIE TPUTOHOMETpUYECKUE (HOPMYJIBI JIJIsl MPpeoOpa3zoBaHuUs
TPUTOHOMETPUUECKHUX BbIPAKECHHUI;

CBOOOJTHO OMEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATH HEOOXOoAuMble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUII;

MOJICJIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDOKEHUS, YpAaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3a/aud, MCCIIEI0BATh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireopsi.

DOyHkuuu U rpapuku:

cBOOOHO OMEpPUPOBATh MOHATUAMU: (QPYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKIHUH,
B3aMMHO OOpaTHble (PYHKIMM, Kommo3ulus GyHKOUN, rpaduk QyHKINH,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITUI;

CBOOOIHO OIEPHPOBATh MOHATUSAMHU: 00JACTh OMPEACICHUS W MHOKECTBO
3HaYeHUH QPYHKINUU, HYJIH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO ONEpUpOBaTh MNOHATHSIMM: UETHbIE M HEUYETHbIE (yHKUUH,
nepuoInyeckue (PyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee M HauUMEHbIee 3HaueHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOIHO ONEPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HAaTypadbHBIM U
HeabIM TIoKa3zareneM, Ipaguk CTeneHHOW (YHKIHUU C HATypalbHBIM M IIEJIBIM
nokasareynemM, rpauk KOpHs N-0il CTeneHW Kak (PyHKIHMH OOpaTHOW CTENEHHU C
HaTypaJIbHBIM ITOKa3aTeleM;

ONEpPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U APOOHO-JTHHEWHas
(bYHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U TIOCTPOCHUE UX TPapUKOB;

cBOOOIHO OIEpUpOBaTh MOHATHSAMH: IOKa3aTeabHas M Jorapudmuyeckas
byHKIUHA, UX CBOMCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHMUI;

CBOOOZIHO OMEpUPOBATHh TOHATUSMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (YHKIMI YMCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (yHKOUN JUId  HCCIEAOBaHUS MPOLIECCOB U
3aBHCHUMOCTEH NpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU, BBIpAXXaTh (HOpPMyJIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MaTeMaTH4eCKOro aHaIu3a:

cBOOOJIHO ONEpUPOBATh MOHATHUAMHU: apumeTnyeckas M TreoMeTpuuecKas
nporpeccusi, 06CKOHEYHO yOBIBArOIasi TeOMETpUUeCcKasi MPOTrPeccus, TUHCHHBIA U
OKCMOHEHIIUATBLHBINA POCT, (hOpMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAHTE;

UCTIONIb30BaTh MPOTPECCUU IS PEIICHUs pealbHbIX 3a/ad MPUKIATHOTO
XapaKkTepa;



CBOOOJTHO OIEPUPOBATH MOHIATHUIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAO0BATEIBbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OECKOHEUHO MAaJIbIX;

CBOOOTHO ONIEPUPOBATH MOHATUSIMU: HEMTPEPHIBHBIC QYHKIIUH, TOUYKH Pa3phiBa
rpaduka GyHKIIMH, aCUMIITOTHI Tpadrka QyHKIINH;

CBOOOJTHO OIEPUPOBATH TMOHATUEM: (YHKIMS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 33714,

CBOOO/IHO OIEpUPOBATH TMOHITUSIMH: TIepBasi M BTOpasi MPOU3BOJIHbBIC
byHKIMH, KacaTenbHas K TpaduKy QyHKIINH;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BEICHUS, YACTHOIO U KOMIO3ULIUH
NBYX (DYHKITUH, 3HATh TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIB30BaTh TE€OMETPUUECKUNA W (UBUYECKUM CMBICT TPOU3BOJHOM IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO ~ OINEpPUPOBATh  MOHATUSIMHU:  MHOXXECTBO, ONEpaluu  Haj
MHOYECTBaMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jjisl ONMCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYTUX yYeOHBIX IPEAMETOB;

CBOOOJTHO OINEPUPOBATH MOHATUAMHU: OIpEACNICHHe, TEeopeMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOT0 00BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kJjacce 0OydyarOIIMICAd TOJYYUT CICAYIOIINE
MpeAMETHbIE PEe3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYeCKOro aHaNu3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: HATYPAIHHOE U II€JI0€ YUCIIO, MHOYKECTBA
HATYpaJIbHBIX U LEJIBIX YHMCEN, UCIOIb30BATh MPU3HAKU JEIMMOCTH LEIbIX YHCEN,
HOJ/l u HOK HaTypaibHBIX 4YHCEN MJId pEUIEHUs 3aJad, NPUMEHSTh alrOpUTM
EBxnuna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa MO0 MOJYJIO, 3alKChIBATh
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUHCIICHUS,

CBOOO/IHO OMNEPUPOBATH MOHITUSAMU: KOMIUIEKCHOE YHCJIO W MHOXECTBO
KOMITJIEKCHBIX YHWCEJ, MPEACTABIATh KOMIUICKCHBIE YWCa B alreOpanyeckol u
TPUTOHOMETPHUUECKON (hOpMe, BBHITIONHATH apu(PMETHIECKUE ONepaIii ¢ HUMHU U
n300pakaTh Ha KOOPJAUHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



CcBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
Jorapu(pMUUECKUe HEpPaBEHCTBA, HAXOAUTb HUX PEUIEHUs C  [OMOILbIO
PABHOCHJIBHBIX IIEPEXOOB;

OCYIIECTBISATH OTOOp KOpHEW TIpH PEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOIHO OINEpPUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH H
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, IIOKA3ATEIbHBIX U
Jgorapu(pMUUECKUX YPaBHEHUM U HEPABEHCTB;

pemarb palrOHAIIbHBIE, MppanuroOHaJIbHBIE, ITOKA3aTEeIIbHBIE,
gorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

OPUMEHATH TpauyecKue METOIbI JUIsl PELICHUS] YPaBHEHUM U HEPaBEHCTB, a
TAKXK€ 3a/1a4 C apaMeTpaMu;

MOJICJIUPOBATh peajbHblE CUTyallUd Ha A3bIKE airedpbl, COCTaBIATh
BBIPDAQKEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHIO 3a/1a4H,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHUEM ammapara anreopsl,
WHTEPHPETUPOBATH NIOJyYCHHBIN PE3yJIbTaT.

DOyHkuuu U rpapuku:

CTpOUTh TpadUKU KOMMO3UIMK (PYHKIUHA C MOMOIUBIO 3JIEMEHTAPHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTH TeOMeTprUYecKue 00pa3bl ypaBHEHUH 1 HEPABEHCTB HAa KOOPAMHATHON
IIJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPHUUECKHUX
byHKIM;

OPUMEHATh (QYHKIUM Ui MOJECIUPOBAHMS U MCCIEAOBaHUS pealbHbIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHaJIm3a:

UCIT0JI30BaTh MPOU3BOJIHYIO JIJISl UCCIEAOBAHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJblllee U HAaMMEHbIIee 3HaUCHUs (PYHKIIMM HEMPEPHIBHON Ha
OTpE3Ke;

WCIIOJIB30BaTh MNPOU3BOAHYIO JUISI HAXOXKACHUS HAWIIy4YlIEr0 pELICHHS B
MIPUKIIAJIHBIX, B TOM YHCJIE COUMAIbHO-3KOHOMHYECKHUX, 3a1a4ax, 1JIsl ONPEAEICHUS
CKOPOCTH U YCKOpPEHMS Mpoliecca, 3aJaHHOro (hOpMyJIoi Win rpadukoMm;



CBOOOJTHO  ONEpUPOBATH MOHATHSMHU: IEpBOOOpa3Hasi, ONpeneIEHHBIHI
UHTErpall, HaXOAWTh IEPBOOOpA3HBIC BJIEMEHTAPHBIX (QYHKUUMNA U BBIUYUCIATH
uHTterpai no popmysne Herotona-JIeitonuna;

HAXOJUTh TIOMIAIHN TUIOCKUX (GUTYP U OOBEMBI TEIT C TOMOIILI0 HHTETPAIIA;

MMETh MPEACTABICHUE O MATEMATHYECKOM MOJICIIMPOBAHUM HA MPUMEPE
cocTaBiieHUs U PepeHIINaTbHBIX YPaBHEHUN;

pelarh NPUKIAIHbIE 33a4d, B TOM YHCIE COLMATbHO-DKOHOMUYECKOTO U
du3nYECKOro XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaJIN3a.

[MPEAMETHBIE PE3YJIBTATDI o otnensHbIM TeMaM paboueid mporpaMMel
yuebHoro kypca [EOMETPUA

K koniy 10 kiacca cienyromire oOy4Jaromuiicss HayauTCs:

CBOOOJIHO OIEpPUPOBATH OCHOBHBIMH TOHSITUAMH CTEPEOMETPUU TIPU
pelIeHUH 3a71a4 U MPOBEJACHUN MaTEMaTHYECKUX PACCYKICHHUI;
MPUMEHSTh aKCUOMBI CTEPEOMETPUM U CJCACTBUS M3 HUX IMPU PEIICHUU
T€OMETPUYECKHX 3a]1aY;

KJIacCCU(UIIMPOBATh B3aUMHOE PACIOJIOKEHUE MPSIMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;
CBOOOJTHO  ONEPUPOBATH TOHATUSIMH, CBSI3aHHBIMA C yrjJaMd B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B TPOCTPAHCTBE, MEXKIY NPIAMOU H
IJI0CKOCTBIO;

CBOOOJ/IHO OMEPUPOBATH MOHATUSIMU, CBSI3aHHBIMU C MHOTOIPaHHUKAMU;
CBOOOJTHO pacro3HaBaTh OCHOBHBIE BHUIbI MHOTOTPAHHUKOB (IpU3Ma,
nupamMua, NpSMOYTOJIbHBIN TTapajuienenune, Kyo);

KJacCU(UIIMPOBATh ~ MHOTOTPAaHHUKH,  BBIOMpAasl  OCHOBaHUSA IS
KJ1accuuKaluu;

CBOOOJIHO  OMEPUPOBATh  TMOHSATUSAMH, CBSI3aHHBIMH C  CEUCHHEM
MHOTOTPAHHHUKOB IJIOCKOCTHIO;

BBITIOJTHATH napajjiebHOe, LEHTPAJIbHOE u OpPTOrOHAJIBHOE
MPOEKTUPOBAHKE (PUTYD HA TIIOCKOCTh, BHIMOJIHATh U300paxeHus Guryp Ha
MJIOCKOCTH;

CTPOUTH CEUEHUS MHOTOTPAHHHUKOB PAa3JUYHBIMU METOJAMU, BBITIOIHSATH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (HUTYD:
BUJI CBEPXY, COOKY, CHHUBY;

BBIYUCIISATh  TUIOIIQAA  TIOBEPXHOCTEM  MHOTOTPAHHHMKOB  (MpuU3Ma,
MMpaMuJia), TCOMETPUIECKUX TEJI C IPUMEHEeHHEM (hOpMYIT;

CBOOOJTHO OMEPUPOBATH MOHITUSIMHU: CUMMETPHUS B TIPOCTPAHCTBE, IEHTD,
OCh ¥ TIIOCKOCTh CAMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPUHU (PUTYPBHI;



CBOOO/IHO OIEPUPOBATh MNOHSTHUSAMH, COOTBETCTBYIOIIMMM BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

BBIIIOJIHATH JICHCTBHS HAJl BEKTOPAMH;

pemiarh 3aJadyd Ha JOKAa3aTelIbCTBO MAaTEMaTUYECKUX OTHOLICHUA |
HaXO0XKJEHUE FEOMETPUUYECKUX BETMYNH, IPUMEHSS U3BECTHBIE METOIbI IPH
pelICHUM MaTEMaTUYECKHUX 3a/1ad ITOBBIIMICHHOIO M BBICOKOI'O YPOBHS
CJIOHOCTH;

OPUMEHATh NPOCTEUIIME NPOrpaMMHBIE CPEACTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKAaTh, MPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(MOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUIYypax, MPEACTABICHHYIO Ha
4epTekax U pUCyHKax;

NPUMEHATh MOJYYEHHbIE 3HAHUS Ha MPAKTUKE: CpaBHUBATh W
aHAIM3UPOBAaTh PEAbHBIE CUTYAllMH, MPUMEHATh U3YYECHHbIC MOHSATUS B
Ipolecce TIOUCKAa PEUICHUs] MAaTeMaTH4eckd  CcHOopMyIHMpOBaHHOU
npo0JieMbl, MOJEIUPOBATh pEAIbHbIE CUTyallUM Ha SI3bIKE T€OMETPHH,
UCCJIEN0BATh ITOCTPOEHHBIE MOJENH C MCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH M TEOpeM, ammapara ajreOpbl, pelarb MpaKTUYECKUE 3aJaud,
CBSI3aHHBIEC C HAXOXKJIEHUEM F€OMETPUUYECKUX BEJIUYMH;

UMETh NPEJCTABICHUS 00 OCHOBHBIX 3Tamax pa3BUTUS T€OMETPUM Kak
COCTaBHOM 4acTH pyHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOyyaromuiicss Hay9uTCs:

CBOOOJTHO ONEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C LIMJIMHIPUYECKOM,
KOHUYECKOM U c(epruyeckod MOBEPXHOCTAMU, OOBSICHATH CHOCOOBI
HOJTyYEHUS;

ONEPUPOBATH MOHATHAMH, CBI3aHHBIMU C T€JIaMU BPALICHUS: LUIUHIPOM,
KOHYCOM, c(epoit U mapowm;

pacno3HaBaTh Teda BpauleHus (UMIUHAP, KOHYC, cepa W 1map) u
OOBSICHATH CIIOCOOBI MOTY4YEHUS TEJ BpaLCHMS,;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHUE CHEPBI U MIOCKOCTH;
BBIUUCIIATh BEJIWYUHBI 3JIEMEHTOB MHOTOTPAaHHMKOB M TE€J BpalICHHUS,
O0OBEMBI U IUIOMIAIM MOBEPXHOCTEN MHOTOIPAHHMKOB M TENl BpalllCHHS,
r€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

CBOOOIHO OIEpPUPOBaTh MOHATUSMH, CBS3AHHBIMH C KOMOWHAIUSIMU Tell
BpallleHWss U MHOTOIPaHHUKOB: MHOTOTPaHHHK, BIHCAHHBIN B cepy u
ONMMCAHHBIA OKOJIO c(ephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WUJIU TEJIO
BpalICHUS;

BBIYKCIIATh COOTHOIICHHSI MEXAY IJIOIMIAIIMHU TOBEPXHOCTEN U 00bEMaMU
ITOJTOOHBIX TEI;



n3o0paxkaTb u3ydaeMble (DUTYpPBI, BBITOJHATH (BBIHOCHBIC) TIIIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUThH CEUECHHUS TEJl BpaIllCHUS;

W3BJICKaTh, WHTEPIPETUPOBATH W MPeoOpa3oBhIBaTh HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (QuUrypax, MpEeACTABICHHYIO Ha
yepTexax U puCyHKax;

CBOOOJTHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OTEpaIlii Ha/l BEKTOPAMH,

3a/1aBaTh MIIOCKOCTh YPABHCHHEM B JICKAPTOBOW CHCTEME KOOPIUHAT;
peraTh FTeOMETPUIECKUE 33]Ia4 Ha BEIYUCIICHUE YTIIOB MEXKITY TPSIMBIMHA U
MJIOCKOCTSIMH, BBIUYMCIICHUE PACCTOSHUMA OT TOYKH JI0 TIIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOa MPHU PEIICHUH;
CBOOOTHO ONEPHPOBATH TOHITHSAMH, CBS3aHHBIMA C JIBIDKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA IBUKECHUN;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAaHHUKOB © TeN BpalleHUS MpH
napajyieIbHOM  [EpPEHOCE, LEHTPAIbHOW CHUMMETPUHU, 3€pPKaJIbHOM
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOM, ITpeoOpa3oBaHusl Mo 00us;
CTPOUTH CEUEHWS MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEUCHUS IIIUHIPA
(mapaJuieTbHO U MEPHEHIUKYISPHO OCH), CEUYCHUsI KOHYCa (MapaliieabHbIe
OCHOBAHMIO U MPOXOISIINE Yepe3 BEPIINHY), CEUCHUS 1I1apa;
UCIIOJIb30BAaTh METOJbl TOCTPOEHUSI CEUEHUM: METOJ CJEIOB, METO]
BHYTPEHHETO IIPOSKTHPOBAHUS, METO/I IIEPEHOCA CEKYIIEeH MIOCKOCTH;
JTIOKa3bIBaTh TEOMETPUUCCKHUE YTBEPKICHMUS;

MPUMEHATh TEOMETpUUYECKHe (aKThl I PEIICHHS CTEPEOMETPUUYCCKUX
3a/iay, MPEANOaraloMX HECKOJbKO IAaroB PEIICHHs, €CIH YCIOBUS
MIPUMCHEHHUS 3a/1aHbI B SIBHOW U HESIBHOM (hopMme;

pemaTh 3aJdadud Ha JOKa3aTeIbCTBO MAaTEMAaTHYCCKUX OTHOIICHUHA U
HaXO0XKJIECHUE TEOMETPUIECCKUX BEIIMUNH;

MPUMEHSTh MPOTPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI MPHU PEIICHUN CTEPEOMETPUUECKUX 3a]1aY;

MPUMEHSTH MOJTy4YEHHbIE 3HAHUS HA MPAKTUKE: CPABHUBATH, aHATU3UPOBATh
U OIICHWBATh pPCAIbHBIC CHUTYyallM¥, MPUMCEHATh H3yYEHHBIC TIOHSTHSI,
TEOPEMBI, CBOWCTBA B TMPOIECCE IIOMCKA PEIICHUS MaTeMaTHYCCKU
chOpMYIUPOBAHHON MPOOJIEMBbI, MOJCIMPOBATh pealbHbIC CUTYyallMd Ha
S3BIKE TEOMETPHUH, UCCIIEA0BATh MMOCTPOSHHBIE MOJICIIN C UCTIOJIb30BAaHUEM
TCOMETPUYCCKUX TIOHATHH W TEOpeM, ammapara aireOppl, pemarh
MPaKTUYCCKUE 3aJlayd, CBS3aHHBIE C HAaXOXKJICHHEM T'COMETPUUYCCKUX
BEJINYMH;



e HUMCTh IPCACTABJICHUIA 00 OCHOBHBIX 3Tamax Pa3sBUTHA I'COMCTPHUHN KakK
COCTaBHOM 4acTH (i)YHI[aMeHTa Pa3BUTHA TEXHOJIOTHH.

IMPEAMETHBIE PE3YJIBTATBI BEPOATHOCTDb U CTATUCTHUKA

K kxonity 10 kiaacca oOyJaromuiicss HayquTCs:

CBOOOJIHO OIEPUPOBAThH MOHATHAMU: Tpad, MIOCKUM Tpad, CBI3HBIA Tpad,
nyTb B Tpade, 1emnb, LUK, JEPEeBO, CTENEHb BEPIIUHBI, JEPEBO CIy4alHOTO
AKCIIEPUMEHTA;

CBOOOJHO OIEPUPOBATH MOHATUSAMM: CIYYalHBIA SKCIIEPUMEHT (OIIBIT),
clly4ailHoe COOBITHE, PJIEMEHTAPHOE ClydailHOe COObITHE (DIIEMEHTAPHBIN UCXO/)
CIIydyallHOTO  OMbITa, HAXOJUTh BEPOATHOCTH COOBITUH B  ONBITax C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUAMY;

HaxoJUTh U (POPMYITUPOBATH COOBITHS: MEPEeCeUCHUE, OOBEIUHEHUE JaHHBIX
COOBITUH, COOBITHE, MPOTHUBOIOJOKHOE JaHHOMY, HCIIOJIb30BATh JUArpaMMBI
Oinepa, KOOPIAMHATHYIO NPSIMYIO JJI PELICHUs 3a/1ay, MO0JIb30BaThCa (HOPMYIIOi
CJIO’KEHUS BEPOSITHOCTEN JIJIsl BEPOSITHOCTEH JIBYX U TPEX CIIydalHBbIX COOBITU;

OIEpUPOBATH MOHATUSMU: YCIOBHAS BEPOATHOCTh, YMHOKEHHUE BEPOATHOCTEM,
HE3aBUCUMBbIE  COOBITHS, JEPEBO  CIy4YalHOrO  3KCHEPUMEHTa, HaXOIUTh
BEPOATHOCTH COOBITHI C TMOMOILBIO IMpaBWiIa YMHOXEHUS, JIepeBa CIIy4allHOTO
OIbITa, WCHOJB30BaTh (OpMyJly IOJHOM BeposTHOCTH, (Gopmyny baiteca mpu
pEelIeHUH 3a/ad, OIpPEAENATh HE3aBUCUMOCTh COOBITHMA 1O (opmysie U 1O
OpraHu3aliy CIy4YalHOTO SKCIIEPUMEHTA;

NPUMEHATh M3yYECHHbIE KOMOWHATOPHBbIE (OPMYJbI JJIsl TEPEUUCICHHUS
AJIEMEHTOB MHOXXECTB, 3JIEMEHTAPHBIX COOBITUN CIy4yallHOTO OIbITa, PELICHUS
3aJ1a4 M0 TEOPUH BEPOSTHOCTEM;

CBOOOJHO  OMEpUPOBATH MOHATHSAMHU: OWHAPHBIM  CIOy4alWHBIA  ONBIT
(ucbiTaHuE), yCIeX M HeyJada, HE3aBUCHMbIE UCIBITAHMS, CEpUs HCIbITaHUMH,
HaXOJUTh BEPOSATHOCTH COOBITHI: B CEpUU UCTIBITAHUM O IEPBOTO ycIiexa, B Cepuu
UCTIBITaHUN bepHysuH, B ONBITE, CBSI3aHHOM CO CITy4alHBIM BEIOOPOM M3 KOHEYHOU
COBOKYITHOCTH;

CBOOOJHO OIEpPUPOBATH MOHATHSIMU: CIy4yaliHas BEJIMYMHA, PACIPEICICHHE
BEpOSITHOCTEW, JAuarpaMMma pacrpeiesieHus, OuHapHas cllydailHas BeJIMYHWHA,
reoMeTpuyecKoe, OMHOMHUAIBLHOE paclpeiesiCHHE.

K kony 11 kiacca oGyyaronuiicss HayquTcs:

ONEepUPOBaTh MOHATUAMH: COBMECTHOE paCHpe/esieHue JBYX CIy4alHbIX
BEJIMYMH, UCIOJIb30BaTh TAOJIMILy COBMECTHOTO PACIPENECICHUS ABYX CIy4YalHBIX
BEJIMYMH [JIs1 BBIJEICHUS PpACIpPEACNICHUS KaKJIO0M BEJIUYMHBI, OMNpe/eIeHUsS
HE3aBHUCUMOCTH CIIyYalHbIX BEJIUYUH;



CBOOOJ/IHO ONEPUPOBATH MOHATHUEM MATEMAaTHYECKOTO OXKHUIAHUS CIIy4alHOU
BEJIMUMHBI (pacrpeseieHus), MPUMEHITh CBOMCTBA MATEMaTUYECKOTO OXXHIAaHUS
IIPU PEIICHUH 3aJ1a4, BBIUUCIISITh MAaTEeMAaTHUYECKOE OXKHMJIaHHUE OMHOMHAIBHOTO U
T€OMETPUYECKOTO PACIIPEICIICHUN;

CBOOO/IHO OINEpUPOBATH MOHSATUSIMU: TUCIEPCUS], CTAHJAPTHOE OTKIOHEHUE
CJIy4YalHOM BEJIMYUHBI, TPUMEHITh CBOWCTBA HAUCIEPCHUM CIYYAWHOW BEJIWYHUHBI
(pactpeneneHus) MpU PEIICHUM 3aJiay, BBIYUCIATH JUCIIEPCHUIO M CTaHIApPTHOE
OTKJIOHEHUE T€OMETPUYECKOT0 1 OMHOMHUAIBHOTO PacipeiesICHU;

BBIYHCIIATh BEHIOOPOYHBIE XapaKTEPUCTUKU 110 JaHHOW BEIOOPKE M OICHUBATH
XapaKTEPUCTUKNA TEHEPATbHOH COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapakTtepucTukaM. OLIEHMBAaTh BEPOATHOCTU COOBITHM M NMPOBEPATH MPOCTEHIIINE
CTaTUCTUYECKHE TUIIOTE3bI, MTOJIB3YSICh U3YYECHHBIMHU PACIIPEICICHUSIMM.



TEMATHYECKOE IINTAHUPOBAHUE

Temaruueckoe 1uiaHupoBaHue 1o maremaruke aias 10-11-x kmaccoB cocTaBiieHO € ydeToM paOoudel mporpamMmbl BOCIUTaHMS OO0ydyarolnIuxcs
MAOQOY TI'mmuazust Nel Ha ypoBHe cpennero oomiero oopasoanus Ha 2023-2025 roasl (Moaynb «YpodHas IeITeIbHOCThY»). BHECEHBI TEMBI,
o0ecreynBaroIue pean3aluio IMeJeBbIX MPHOPUTETOB BociuTanus oOyyaromuxcs COO uepes3 u3ydeHne MaTeMaTHKH.

B BocniuTanuu 00y4aromuxcsi I0OHOIIECKOIO BO3pacTa TaKUM MPHUOPUTETOM SIBJISIETCSI CO3/IaHUE OJArONmpUSITHBIX YCIOBUHM AJI MPHOOpPETEHUs
00y4aroIMMUCS OIbITa OCYLECTBICHUS COLIMAIBHO 3HAUUMBbIX JIEI.

Briienenue JaHHOTO NPUOPUTETA CBSI3aHO C MOTPEOHOCTHIO OOYYAIOMIMXCS B KU3HEHHOM CaMOOIIpPEAENICHUH, B BHIOOpE AalbHEHIIEro
YKU3HEHHOTO ITYTH, KOTOPBIM OTKPBIBAETCS NIEPE]] HUMH Ha [TIOPOTe CaMOCTOSITENIbHOM B3pOCION KU3HU.

A.Hreﬁpa H HAYaAJa MATEMATHYCCKOI'0O aHaJIn3a

10 KJIACC
KouunyecTBo 4yacoB
Nen/m HaumeHoBaHHe pa3iesioB H TeM MPOrpaMMbl Kontposbnbie Jaexrponnrie (wnpposrie)
Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTbI
MHO0X€eCTBO AeHCTBUTEILHBIX YHCE. https://resh.edu.ru/
1 MHuorounensl. PanyonanbsHble ypaBHEHHS U 24 1 http://school-collection.edu.ru/
HepaBeHCTBa. CHCTEMbI IMHEHHBIX YpaBHEHUM
5 Oynkiun u rpaguku. CreneHHas GyHKLIUSA C 12 1 https://resh.edu.ru/ _
LIEJIBIM ITOKa3aTeIeM http://school-collection.edu.ru/
3 Apudmernueckuit KOpeHb N-0if CTETICHHU. 15 1 https://resh.edu.ru/
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1 https://resh.edu.ru/
ypaBHEHUS
5 Jlorapudmuueckas QyHKIUS. 18 1 https://resh.edu.ru/
Jlorapudmudeckne ypaBHEHUS
6 TpuronomeTpruyeckue BbIpaKeHUs U 29 1 https://resh.edu.ru/
ypaBHEHUS
7 [TocnenoBaTeabHOCTH M NPOIPECCUA 10 1 https://resh.edu.ru/



https://resh.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

HenpepwiBabie ¢hyakiuu. [IponsBoanas 20 1 https://resh.edu.ru/
[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 5 ) https://resh.edu.ru/
3HAaHUH

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10



https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Kontpoabnbie  Ilpakruyeckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
HccnenoBanue GyHKINNA ¢ TOMOIIBIO https:/Iresh.edu.ru/
1 A . YHIR B 22 1 http://school-
MPOMSBOAHON collection.edu.ru/
2 [TepBooOpa3uHast 1 HHTETpAI 12 1 https://resh.edu.ru/
I'paduxu Tpuronomerpuueckux GyHKIUN hitps://resh.edu.r/
3 P P P YHICHIH. 14 1 http://school-
TpuronomeTpruyeckrue HepaBeHCTBA .
collection.edu.ru/
4 UppanronanbHbie, MoKa3aTelibHbIE U 24 1 https://resh.edu.ru/
norapuMuyecKre HepaBeHCTBA
Kommiexchble uncna 10 1 https://resh.edu.ru/
Harypanbnbie u 1iebie yucia 10 https://resh.edu.ru/
CucreMsl paliMOHaIbHBIX, UPPALNOHAIBHBIX https://resh.edu.ru/
7 NOKa3aTeIbHbIX U JIOTapu(pMUIECKUX 12 1
yYpaBHEHUHU
8 3amaun ¢ mapaMeTpamMu 16 1 https://resh.edu.ru/
9 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 16 ) https://resh.edu.ru/
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0



https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

TEMATHYECKOE IINTAHUPOBAHUE 'EOMETPUS

10 KUIACC
KoumnuecTBo yacos
Nen/m  HaumeHoBaHuUe pa3iesioB U TeM NMPOTrPaMMBbI KoHTpoibHbIE JUICKTPOHHLIE (LM PPOBLIC)
Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI
1 ToBTopenne 3 https://resh.edu.ru/ _
http://school-collection.edu.ru/
2 Boenemme s crepeoncrpuo 20 1 o ook colleton
3 B3anmHuoe pacnosioskeHue npsMbIX B 5 1 https://resh.edu.ru/
MIPOCTPAHCTBE
4 [TapannenbHOCTh NPSIMBIX U TUIOCKOCTEN B 3 https://resh.edu.ru/
MIPOCTPAHCTBE
5 [lepneHuKyISIPHOCTD MPSMBIX U INIOCKOCTEH B 25 https://resh.edu.ru/
MIPOCTPAHCTBE
MHOrorpaHHuKu 7 1 https://resh.edu.ru/
VYTII6I U paccTOSTHUS 16 1 https://resh.edu.ru/
BekxTops!l B IpoCcTpaHCcTBE 12 https://resh.edu.ru/
9 HOBTOPGHI/IG, 000011IeHNEe U CUCTEMATU3ALNA 5 ) https://resh.edu.ru/
3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6



https://resh.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

JuaexkTpoHHbIe (HU(pPOBbHIE)

Ne ni/mn KoHTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTshI
1 AHanuTH4eckasi reOMeTpHs 15 1 https://resh.edu.ru/
2 Hosropene, 0606meHI:Ie 1 15 1 https://resh.edu.ru/
CUCTEeMaTH3alusl 3HAaHUH
3 O0BEéM MHOTOTPaHHUKA 17 1 https://resh.edu.ru/
4 Tena BpamieHus 24 1 https://resh.edu.ru/
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1 https://resh.edu.ru/
KPYTJIBIX TEJ
6 JIBrkeHus 5 1 https://resh.edu.ru/
I1
7 OBTOPCETS, 0606meHI:Ie " 17 2 https://resh.edu.ru/
CUCTEeMaTH3alusl 3HAaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

TEMATHYECKOE IINTAHUPOBAHUE BEPOATHOCTDb U CTATUCTHUKA

10 KJIACC
KoaunuecTBO 4acoB
Ne HaumeHoBaHue pa3/iejioB U TeEM JuaexkTpoHHbIe (HU(pPOBbHIE)
KoHnTpoJbHbie
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI
1 DneMeHTHl Teopuu TpadoB 3
2 (Co1yuaHHble ONLITEL, CIy\AHHEIE . 3 https://resh.edu.ru/subject/lesson/4089/start/131703/
COOBITHUS U BEPOSITHOCTH COOBITUIA
Onepanuu HaJ MHOXKECTBaMU U )
COBBITHSMI. CIIOKCHIE H YMHOKCHHE https://resh.edu.ru/subject/lesson/4064/start/38069/
3 T N y 5 https://resh.edu.ru/subject/lesson/4079/start/38319/
BCPOATHOCTCH. ¥ CIIOBHAA https://resh.edu.ru/subject/lesson/6121/start/38474/
BEpOSATHOCTh. HezaBrcuMBbIE COOBITHS
https://resh.edu.ru/subject/lesson/4028/start/37167/
https://resh.edu.ru/subject/lesson/4927/start/285007/
4 DneMeHThl KOMOMHATOPUKU 4 1 https://resh.edu.ru/subject/lesson/4045/start/149136/
https://resh.edu.ru/subject/lesson/6119/start/285193/
https://resh.edu.ru/subject/lesson/4928/start/38164/
Cepuu nocnenoBaTeabHbIX
. U b . .
5 HCHHT?HHHV CHIBITATHA epHyJUmH 5 https://resh.edu.ru/subject/lesson/4929/start/38412/
CrnyyaitHblii BBIOOp U3 KOHEUHON
COBOKYITHOCTH
5 Crny4aiiHble BETUYUHBI U 14 1
pacrnpeneneHus
OBHIEE KOJIMYECTBO YACOB I10 34 9

[TPOI'PAMME



https://resh.edu.ru/subject/lesson/4089/start/131703/
https://resh.edu.ru/subject/lesson/4064/start/38069/
https://resh.edu.ru/subject/lesson/4079/start/38319/
https://resh.edu.ru/subject/lesson/6121/start/38474/
https://resh.edu.ru/subject/lesson/4028/start/37167/
https://resh.edu.ru/subject/lesson/4927/start/285007/
https://resh.edu.ru/subject/lesson/4045/start/149136/
https://resh.edu.ru/subject/lesson/6119/start/285193/
https://resh.edu.ru/subject/lesson/4928/start/38164/
https://resh.edu.ru/subject/lesson/4929/start/38412/

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE

No 11/ HaumeHoBaHue pa3/iesioB U TeM Korrrpoasreie  Tpaxruseckue (undposbie)

NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE

padoThI padoThI pecypeni

3aKoH OOJBIINX YHCET

DJIEMEHTHI MaTEMATUYECKON CTATUCTUKU

HenpepriBHble cllydaliHble BETUYHHbBI

3 (pactipeenieHus ), oKa3aTeIbHOE U 4

HOPMAaJIbHOE pacrpeereHust

Pacnpenenenue Ilyaccona 2

CBsi3b MEXY CIIy4ailHBIMHU BETUYMHAMEU 6

O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 11 1 https://resh.edu.ru/
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0



https://resh.edu.ru/

INOYPOYHOE IVTIAHUPOBAHMUE AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A
10 KJIACC

Ne ni/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTposbHbie padoTsl

[[MHOXeCTBO, onepaiiy HaJ MHOYKECTBAMH U UX

1 . 1
CBOICTBa

5 Panmonansueie unciaa. OObIKHOBEHHBIE U IECSITUYHbIE 1
JpoOu, MPOLEHTHI, 0ECKOHEYHbIE NEPUOINIYECKUE IPOOH

3 [Tpumenenne apoOeit 1 MPOIEHTOB IS PEIICHUS 1
IIPUKIIAIHBIX 3a7a4

4 JleicTBuTeNbHbIC YKciia. PanimonanbHbie U 1
UppaluOHaJIbHbIE YKCIIa
Monyib JEHCTBUTEIBHOIO YUCIIA U €70 CBOKCTBA.

5 [TpubnnkeHHble BEIYMCICHMS, IPAaBUIa OKPYIJIEHNU, 1
IIPUKUAKA U OLIEHKU PE3YJIbTATOB BBIUNCICHUN

6 Bxo1HOM KOHTPOJIBHBIN cpe3 3HaHUH (TECTUPOBAaHUE) 1
AHanan3 BXOJHOTO KOHTPOJIBHOTO Cpe3a 3HaHUM.

7 MHox€ecTBO, Onepaluy HajJl MHOKECTBAMHU U UX 1
cBoiictBa. [lnarpammsl Diinepa-Benna

8 ITpuMeHeHne TEOPETUKO-MHOKECTBEHHOT'O anmapara Jiuis 1
peleHus 3a1ad

9 OcHOBHBIE METOIbI PELLIEHUs LENbIX U APOOHO- 1
paloOHaIbHBIX YPAaBHEHUN U HEPABEHCTB

10 OcHOBHBIE METOIbI PELLIEHUs LENbIX U APOOHO- 1
palMOHATIbHBIX YPaBHEHHUH U HEPABEHCTB

1 OCHOBHBIE METO/IbI PEeLIEHUS LIENbIX U IPOOHO- 1

palMOHATILHBIX YPaBHEHUN U HEPABEHCTB




MHorowieHsl OT OJHON EpEMEHHOM. [lenenne

12 MHOTI'O4YJICHA Ha MHOTOWIEH ¢ ocTaTkoM. Teopema besy

13 MHorowieHsl OT OJHON EpEMEHHOM. [lenenne
MHOTO4JIEHa HA MHOT'O4YJIEH ¢ ocTaTkoM. Teopema be3y

14 MHorousnens! ¢ nenbMu kodpduurentamu. Teopema
Buera

15 MHuorousneHsl ¢ nensivu kodddunuenramu. Teopema
Buera

16 Pemenne cucreM IMHENHBIX YPABHEHUN

17 Pemenue cucreM JIMHEHHBIX ypaBHEHUN
Marpuna cucTeMbl JINHEWHBIX YPAaBHEHHM.

18 Onpenenurens MaTpuLbl 2X2, €ro reoMeTpUYeCKuit
CMBICJI U CBOMCTBA; BBIUMCIICHUE €0 3HAYCHUS

19 Onpenenurens MaTpULbl 2X2, €ro TeOMETPUUYECKUN
CMBICJI U CBOMCTBA; BBIUMCIIEHUE €r0 3HAYCHUS

20 [TpuMmeHeHne onpeaenuTens 1 PEILIEHUs CUCTEMBbI
JIMHEUHBIX YPaBHEHUN

21 Pemenne npuknaaHbIX 3a1a4 ¢ HOMOIIbIO CUCTEMBbI
JIMHENHBIX YPaBHEHUN
Pemenue npuknaaHpIX 3aa4 ¢ TOMOIIBIO CUCTEMBI

29 JUHENHHBIX ypaBHeHHH. O0001IeHne MaTepraia 1o Teme
"PannoHanbHble ypaBHEHUs U HepaBeHCTBA. CHcTeMBI
JIMHENHBIX YPAaBHEHUN

23 KontponbHas pabora: "PanmonanbHble ypaBHEHUS U
HepaBeHCTBAa. CUCTEMBI TMHEWHBIX YpaBHEHHH'"

24 OyHKIUS, cr1oco0bl 3a1anus QyHkiuu. Bzanmuo

oOpartHble pyHkunu. Komnosunus ¢pyHkuni




I'paduk pynknmu. dnemMeHTapHBIC TPEOOPA3OBaAHUS

25 .
rpa¢gukoB QpyHKITHI
OO6nacTp onpeneneHuss © MHOKECTBO 3HAUCHHIHA

26 ¢bynkunu. Hymu pyskuuu. [IpomexxyTku 3HaK
MOCTOSIHCTBA

97 Yérasie n Heu€THbIe PyHKIMU. [leproanyueckue
¢dynkuuu. [IpoMexxyTKu MOHOTOHHOCTH (DYHKIIUU

08 Makcumymbl 1 MUHUMYMBI (GyHKIMK. Hanbonbiee n
HalMeEHbllIee 3HaueHue (PyHKIMH HA IPOMEXYTKE

29 JluneliHasi, KBaJpaTU4Hasl U TPOOHO-TUHEWHAS PYHKIUU

30 DeMeHTapHOe UcCciel0BaHuEe U OCTPOEHUE rpauKoB
3TUX PyHKIUH

31 DeMeHTapHOe UCCIIeI0OBaHUE U MIOCTPOCHUE rpauKOB
THX QYHKIUH

32 Crenensb ¢ niensiM nokaszareneM. buaom Herorona

33 Crenensb c 1enabsIM nokaszareneM. bunom Herorona

34 CrenenHast QyHKIUS C HATypalbHBIM U LIEIBIM
nokazareneM. E€ cBolicTBa u rpaguk

35 KonrponbHas pabdora: "Crenennas ¢pynkuus. Eé
cBoiicTBa u rpapuk"

36 ApudmeTnuecknii KOpeHb HaTypaabHOW CTENIEHHU U €ro
CBOMCTBA

37 ApudmeTnueckuiit KOpeHb HaTypajJbHOW CTENEHHU U €ro
CBOMCTBA

38 [IpeoOpazoBaHus YUCIOBBIX BBIPAKEHUH, COAEPIKAIINX
CTETEeHU U KOPHU

39 [TpeoOpa3oBaHuUs YUCIIOBBIX BRIPAKECHUHN, COICPIKAIINX

CTCIICHU U KOpHU




40

[Ipeobpa3oBaHust YUUCIIOBBIX BBIPAXKEHUM, COIEPIKALINX
CTEIEHU U KOPHHU

41

42

43

Uppanmonanbubie ypaBHeHUs1. OCHOBHBIE METO/IbI
pELICHUS UpPAMOHAJIbHBIX YPABHEHHI

OcCHOBHBIE METO/IbI PEILICHUSI UPPAIITOHATIBHBIX
ypaBHEHU. PaBHOCHUIIbHBIE TIEPEXO/IbI B PEIICHUIX
UPPALMOHATILHBIX YPABHEHHIM

OcCHOBHBIE METO/IbI PEILICHUSI UPPAIIMTOHATIBHBIX
ypaBHEHU. PaBHOCHUIIbHBIE TTEPEXO/IbI B PEIICHUSIX
UPPALMOHATIBHBIX YPAaBHEHHIA

44

OcCHOBHBIE METO/IbI PELLIEHUSI UPPALIMOHATIBHBIX
ypaBHEHUI. PaBHOCHIIBHBIE IIEPEXO0/IBI B PELICHUSX
VPPaLMOHATIbHBIX YPABHEHUN

45

46

47

CgoiicTBa u rpaduk KOpHS N-0i1 cTeNeHN KaK (HyHKIMA
00paTHOM CTETEHH C HATYpAIbHBIM [TOKa3aTeJIeM

CoiicTBa U rpauK KOpHS N-0i CTENEHU KaK (pyHKIUN
0OpaTHOM CTETIEHH C HATYpAJIbHBIM ITOKa3aTesIeM.
00o0mieHne Marepuana no teme "ApupmeTndeckuii
KOpeHb N-oii crenenu. MppanuonansHblie ypaBHeHUs"

KonrtponsHas pabdora: "CpoiicTBa 1 rpaguk KOpHs N-0i
creneny. MppannonanbHele ypaBHeHNA"

48

AHanu3 KOHTPOJIbHOM paboTel 1o Teme "CBoiicTBa U
rpaduk KopHs N-0ii crenenu. MppanroHanbHbIe
ypaBHeHHUA". CTENEHb ¢ PallMOHAIBHBIM [10KA3aTENEM U
€€ CBOMCTBA

49
50

CreneHs ¢ pallMOHAIBHBIM I10OKA3aTEIEM U €€ CBOMCTBA

[Toxa3zatenbHast GpyHKIM, €€ cBOiicTBa U rpaduk




Hcnonp3oBanue rpaduka QyHKIUH Ui PELIICHUS

51 . 1
ypaBHEHUH

59 [Toka3arenbHble ypaBHEHUS. OCHOBHBIE METO/IbI 1
pelIeHHs TOKa3aTeNIbHBIX YpaBHEHHIHA

53 [Toka3zarenbHble ypaBHEeHUs. OCHOBHBIE METObI 1
pelLIeHMs T0Ka3aTeIbHbIX YpaBHEHUN

54 [Toka3arenbHble ypaBHEHUS. OCHOBHBIE METO/IbI 1
pelLIeHUs TOKa3aTeIbHbIX YPaBHEHUN

55 O06001IeHre U cUCTeMaTU3aIsl MaTepraa 1o TeMe 1
"TlokazarenbHas ¢pynkuus. [lokasarenpHble ypaBHEHHS "

56 Kontponbnas pabora: "[lokazarenpHast QyHKIHS. 1
[loka3zaTenbHble ypaBHEHUA"
AHanm3 KOHTPOJIBHOH paboTsl o Teme "[loka3aTenpHas

o7 ¢ynkuus. [Tokazarensusie ypaBaenus'". Jlorapudm 1
ymcna. CBoiicTBa norapudma

58 Jlorapudm yucna. CoiicTBa lorapugpma 1

59 Jlorapugm umncna. CoiicTBa jgorapudpma 1

60 JlecaTUYHBIE U HATYypaJIbHBIE JTOTapH(PMBI 1

61 JlecaTuuHbIE U HaTypaJibHbIE JTOTapH(PMBbI 1

62 [IpeobpazoBanne BEIpAKEHHIA, COAECPIKAIMX JIOTAPUHMBI 1

63 [TpeoOpa3oBaHue BbIpaXEHUH, COAEPIKAIIMX JIOTapU(HMBI 1

64 [Ipeo6pa3oBanue BbIpaxkeHUil, coaepKalux Jorapumbl 1

65 Jlorapudmuueckas pyHKIuUs, €€ CBOUCTBA U TpauK 1

66 Jlorapudmmueckas GyHKIHs, €€ CBOHCTBA U TpaduK 1

67 Hcnonp3oBanue rpaduka QyHKIMM I PELICHUs 1

ypaBHEHUU




Hcnonp3oBanue rpaduka QyHKIUH Ui PELIICHUS

68 .
ypaBHEHUH

69 Jlorapudmmueckue ypaBueHus. OCHOBHBIE METO/IbI
petieHus JorapupMUUECKUX ypaBHEHUN

70 Jlorapugmuueckue ypaBHeHUsl. OCHOBHbBIE METObI
peLIeHHs JOrapu(pMUUECKUX YpaBHEHUIN

71 Jlorapudmuueckue ypaBueHus. OCHOBHBIE METO/IbI
pelLeHHs JorapupMUUECKUX ypaBHEHUIN

7 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUH JIOTApU(DMUIECKUAX
ypaBHEHUI

73 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIIEHUH JIOTapU(PMUIECKUX
YpaBHEHUU

74 KonTponsHas padora: "Jlorapudmuaeckas QyHKIIHA.
Jlorapudmuueckue ypaBHeHus"

75 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAaHT€HC YMCIIOBOTO
apryMeHTa

76 Cunyc, KOCUHYC, TAHT'€HC M KOTAaHT'€HC YUCIOBOTO
apryMeHTa

77 TpuroHomeTpuveckass OKpy>KHOCTb, OIIPEICTICHHIE
TPUTOHOMETPHUYECKUX (PYHKIIUH YUCIOBOTO apryMEHTa

78 Tpuronomerpuyeckas OKpyKHOCTb, OIPEIeTICHHUE
TPUTOHOMETPHUYECKUX (PYHKIIUH YUCIOBOTO apryMEHTa

79 TpuroHomeTrpudeckas OKpy>KHOCTb, OIpEIeTICHHIE
TPUTOHOMETPUUYECKUX (PYHKLUH YUCIOBOTO apryMeHTa

80 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI

81 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI

82 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI




83 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

84 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYIIBI 1

85 [Ipeobpa3oBanne TPUrOHOMETPUUYECKUX BBIPAKEHUIN 1

86 [IpeobpazoBanue TPUTOHOMETPHUECKUX BBIPAKEHUH 1

87 [IpeoOpa3zoBaHre TPUTOHOMETPUICCKUX BBIPAKCHUM 1

88 [IpeobpazoBanue TPUTOHOMETPHUECKUX BBIPAKEHUH 1

89 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUN 1

90 APKCHHYC, apKKOCHHYC U apKTaHT€HC YHCIOBOTO 1
aprymMeHTa

o1 ApPKCHHYC, apKKOCUHYC U apKTaHI€HC YHCIOBOIO 1
apryMeHTa

92 Pemienne TpUrOHOMETPUYECKUX YPaBHEHHHA 1

93 Pemnienne TpUrOHOMETPUYECKUX YPaBHEHHHA 1

94 Pemienne TpUroHOMeTpHUYECKUX ypaBHEHUI 1

95 PemreHne TpuroHOMETpUYECKUX YpaBHEHUN 1

96 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1

97 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1

08 Konrtponbnas pabdora: "Tpuronomerpudeckue 1
BBIPKEHUS U TPUTOHOMETPUYECKHE ypaBHEHUS"
[TocnenoBaTeTbHOCTH, CLIOCOOBI 3aJaHUS

99 [IOCJIEI0BATEILHOCTEN. MEeTo I MaTeEMaTHUECKO 1
UHIYKIHH

100 MOHOTOHHBIE W OTPaHUYCHHBIE TIOCIIEI0BATEIIEHOCTH. 1
Hcropust ananmza 6€CKOHEYHO MaJIbIX

101 Apudmernueckast Iporpeccus

102 ['eomeTpuyeckas nporpeccus

103 Beckoneuno yOpIBarolasi reoMeTpudecKas mporpeccus




Cymma 6ecKOHEYHO yOBIBAIOIICH reOMeTPHIECKOM

104 1
pOrpeccuu

105 JIMHENHBIN ¥ SKCHOHEHUMAIIbHBIN pocT. YHco e. 1
dopmyiia CIOKHBIX TPOLIEHTOB

106 JIvuHeHbIN 1 SKCOHEHIMANIbHBIN pocT. Yuco e. 1
®dopmyiia CII0KHBIX POLIEHTOB

107 Hcnonp3oBaHne Mporpeccuu Uit peleHns peaabHbIX 1
3ajjay MPUKJIAHOTO XapaKTepa

108 KonTponpHas padora: "[locinenoBarensHOCTH U 1
nporpeccun"

109 HenpepbiBHble GYHKIIUU U UX CBOWCTBA 1

110 Touka pa3pbeiBa. ACUMITOTHI TpaduKOB QyHKINH 1

111 CaoticTBa (hyHKIMIT HETIPEPHIBHBIX HA OTPE3Ke 1

112 CoiicTBa (hyHKIMI HEPEPHIBHBIX HA OTPE3Ke 1

113 Metoa HHTEPBAJIOB JUIsI PEUICHUS HEPABEHCTB 1

114 Meroa MHTEPBAJIOB JUIsl pELICHUS HEPABEHCTB 1

115 MeTton MHTEPBAIIOB JUJIsl pELICHHSI HEPAaBEHCTB 1

116 [IpumeHeHne cBONCTB HEMPEPHIBHBIX (HYHKIUH [ 1
peleHus 3aaa4

117 [IpumeHeHne cBONCTB HENPEPHIBHBIX (HYHKIUH [ 1
perreHus 3a1aq

118 [TepBas 1 BTOpas Npou3BOIHbIE PYHKLIUU 1

119 Ornpenenenne, reOMETPUUECKHI CMBICT TIPOU3BOHON 1

120 Onpenenenue, GU3NIECKUN CMBICT IIPOU3BOJHOM 1

121 [Tpou3BoHBIE JI€MEHTAPHBIX (PYHKUINN 1

122 [Ipou3BoHbIE NIEMEHTAPHBIX (QYHKIUN 1




[IpousBoaHas cymMMBl, IPOU3BEACHHUS, YACTHOTO U

123 y 1
KOMITO3UITUH (DYHKITHI
124 [IpousBoHAS CyMMBI, IPOU3BEICHHS, YACTHOTO U 1
KOMITO3UIINH (PYHKITHIA
125 [Tpon3BoiHAs CYMMBI, TPOU3BEICHHS, YACTHOTO U 1
KOMITO3UITUH (DYHKITHI
126 YpaBHeHUEe KacaTeNbHON K rpaduKy HyHKIHH
127 VYpaBHeHHe KacaTeabHOU K rpaduky GyHKINUN 1
128 KonTtponsnast padora: "[IponszBognas” 1
129 [ToBTOpeHue, 0000IIeHUE, CUCTEMATH3AIMS 3HAHUI: 1
"VpaBHenus"
130 [ToBTOpeHue, 0000IIeHUE, CUCTEMAaTH3AIIHS 3HAHUI: 1
"OyHkuun"
131 Hrorosas kKoHTpoJIbHAS paboTa 1 1
132 HroroBast KoHTpoIbHAs paboTa 1
133 [ToBTOpeHUE, 00001ICHNE, CHCTEMATH3aIUs 3HAHUT 1
134 [ToBTOpenue, 06001IeHNE, cCUCTEeMaTH3aIUs 3HAHUI 1
135 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATH3AIIMS 3HAHUN 1
136 IToxBeneHne UTOTOB TOJa 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10




11 KJIACC

KoanuyecTBo 4acos

Ne i/m Tema ypoka B KourtpoJabHbie IMpakTuyeckue
cero padoThI padoThI

1 [TpumeHeHre TPON3BOIHON K UCCIENOBAaHUIO (DYHKIIHMIA HA 1
MOHOTOHHOCTb U 9KCTPEMYMBI

5 [IpuMeHeHre NpPOU3BOIHON K UCCIIEN0BaHUIO (DYHKIMIH Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBI

3 [TpumMeHeHre TpOM3BOTHON K UCCIETOBAHHIO (DYHKIIHMIA HA 1
MOHOTOHHOCTb M 9KCTPEMYMBI

4 [TpumMeHeHre TpOM3BOIHON K UCCIETOBAHHIO (DYHKIIHMIA HA 1
MOHOTOHHOCTb U 9KCTPEMYMBI

5 [IpuMeHeHre NPOU3BOIHON K UCCIIEI0BaHUIO (PYHKIMI Ha 1
MOHOTOHHOCTb M KCTPEMYMBI

5 [IpumeHeHne Mponu3BOIHON K HCCIEeI0BaHUIO (QYHKIUI HA 1
MOHOTOHHOCTb U DKCTPEMYMBI

7 Haxoxnenne HauboIb111ero 1 HaMMEHbIIEr0 3HaYeHUS 1
HEenpephIBHON (YHKIIUU HA OTPE3Ke

8 Haxoxxaenre HanOobIIero 1 HAMMEHbIIETo 3HAYeHU s 1
HenpepbIBHON (YHKIIMU HA OTpPE3Ke

9 Haxoxnenne HauboIbI11ero 1 HaMMEHbIIEro 3HaYeHUS 1
HenpepbhIBHON (DYHKIIUU HA OTPE3Ke

10 Haxoxxaenne HanOobIIero 1 HAMMEHbIIET0 3HAYSHU S 1
HenpepbrIBHON (YHKIIUU Ha OTPE3Ke

11 Haxoxxaenne HanOobIIero 1 HAMMEHbIIET0 3HAYSHU S 1

HeNnpepbIBHON (YHKIIMU HA OTPE3Ke




Haxon(;[eHHe HaKOOJIBIIECr0 ¥ HAUMEHBIIICTO 3HAYCHHUS

12 HeNpepbIBHON (YHKLIUU HA OTPE3KE

13 [IpuMeHeHne IPOU3BOIHOM I HAXOKACHUS HAUITy4dlIEro
peleH s B MPUKJIAAHBIX 3aa4ax

14 ITpuMeHeHre TPOU3BOIHON AJISl HAXOXKAECHUS HAWITYYLIEero
peleHyst B MPUKIIAAHBIX 3a7a4ax
[IpuMeHeHne MPOU3BOHOM IS OIIPEIETICHUS CKOPOCTH U

15 YCKOpEHHUS IIpoliecca, 3a1aHHOT0 GOopMYIION HUiTH
rpadgukom
[IpuMeHeHne MpOU3BOJHON ISl OIIPENEIEHUS CKOPOCTH U

16 YCKOPEHUS IpoIiecca, 3aIaHHOr0 GOpMYIION HITH
rpaduKoM

17 Kommnosurus ¢yHkimit

18 Komnozumust GyHKimit

19 Komnozunust GyHKimit

20 I'eomerpuueckue oOpa3bl ypaBHEHUI Ha KOOPAWHATHON
IJIOCKOCTH

21 I'eomeTprueckue oOpa3sl ypaBHEHUH HA KOOPAUHATHOM
IJI0CKOCTH

29 KonrtponbHas pabora: "HccnenoBanue GyHKIMA ¢
MOMOIIIBIO TPOU3BOAHON"

23 IlepBooOpazHasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX

24 [TepBoobpaznble anemeHTapHbIX (yHKIUi. [IpaBuna
HaXOXKJICHHUS TIEPBOOOPA3HBIX

o5 ITepBooOpazHbie aeMeHTapHbIX QyHKIMA. [IpaBuna
HaXO0XKJICHHUS MEPBOOOPA3HBIX

26 Wurerpan. ['eomeTpruyeckuii cMbICI HHTErpajia




Brruucnienue onpenenéHHOro HHTErpaia mno gpopmyne

27 Herorona-Jleiibauna .

08 Brruucnienue onpenenéHHOTo HHTETpaja 1no Gopmyie 1
Herotona-Jleitbnuma

29 [IpuMeHeHMe uHTErpana A1 HaXOKACHUS IUIoManei 1
IJIOCKUX UTYyp

30 [TpumMeHeHne UHTETpaIa A HAXOXKACHUS 00bEMOB 1
reOMETPHUECKUX Tell

31 [Tpumeps! pemenuii quddepeHnaaTbHbIX YpaBHEHHN 1

32 [Tpumeps! pemenuit AuddepeHnrnalbHbIX YpaBHEHHH

33 MaremMaTHuecKoe MOJEIIMPOBAaHNE PEATHHBIX MTPOIIECCOB C 1
MOMOIIBI0 ] epeHInanbHBIX YPaBHEHUI

34 Kontponbnas padota: "[lepBoodpazHas u mHTErpan” 1

35 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku 1

36 Tpuronomerpuyeckue GyHKIHH, UX CBOWCTBA U TpaPuKu 1

37 Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U TpapuKu 1

38 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaduku 1

39 Tpuronomerpuveckne GyHKINHU, UX CBOMCTBA U rpaduku 1

40 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPaBHEHUH C 1
MTOMOIIIBIO0 TPUTOHOMETPUIECKOI OKPY)KHOCTH

41 OT100p KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUH € 1
MIOMOIIBIO TPUTOHOMETPUUECKOI OKPYKHOCTH

42 OT60p KOpHEHN TPUTOHOMETPUUECKUX YpaBHEHHI ¢ 1
MTOMOIIIBIO0 TPUTOHOMETPUIECKOI OKPY)KHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHX YpaBHEHUH ¢ 1
MTOMOIIIBIO0 TPUTOHOMETPUIECKOI OKPY)KHOCTH

44 Pemennie TpUroHOMETpUUECKUX HEPABEHCTB 1




45

Pemenne TpuroHOMETpUYECKUX HEPABEHCTB

46 Perienue TpUroHOMETpUUECKUX HEPABEHCTB

47 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB 1

48 Konrtponsnas padora: "['paduku TpUrOHOMETPHUUECKUX 1
¢bynkuuii. Tpuronomerpuueckue HepaBeHCTBA"

49 OCHOBHbBIE METO/IbI PEILIEHUS T0KA3aTEeIbHBIX HEPABEHCTB 1

50 OcCHOBHBIE METO/bI PELLIEHUS IOKA3aTEIbHBIX HEPABEHCTB 1

51 OCHOBHbBIE METO/IbI PELLIEHUs T0Ka3aTeIbHBIX HEPABEHCTB 1

52 OCHOBHBIE METO/IbI PEIICHUS TOKA3aTeIbHBIX HEPABEHCTB 1

53 OCHOBHBIE METO/IbI peLIeHHs JIorapu(PMUUECKUX 1
HEpPaBEHCTB

54 OcCHOBHBIE METO/BI PELIEHUS JIOrapU(PMUIECKUX 1
HEpPaBEHCTB

55 OCHOBHBIE METOJIbI PEIICHUS JTOTapU(PMUUECKUX 1
HEPaBEHCTB

56 OCHOBHBIE METO/IbI PeLICHHS JIorapu(PMUUECKUX 1
HEPaBEHCTB

57 OCHOBHBIE METOJIbI PEIICHUS HPPAITHOHATBHBIX 1
HEPaBEHCTB

58 OCHOBHBIE METOJIbI PEIICHUS HPPAITHOHATBHBIX 1
HEPaBEHCTB

59 OCHOBHBIE METO/IbI PELICHHS UPPALITOHAIBHBIX 1
HEPaBEHCTB

60 OCHOBHBIE METOJIBI PEIICHUS HPPAITIOHATBHBIX 1
HEPaBEHCTB

61 I'paduueckue MeTOIBI PEeICHHUS UPPAITMOHATTBHBIX 1

YpaBHEHUU




I'padmyeckue MeToabl pemieHUs] UpPAITHOHATBHBIX

62 .
yYpaBHEHHI

63 I'padrueckue MeTOIbI PEHICHUS TOKA3aTEIbHBIX
YpaBHEHUU

64 I'padmyeckue MeToabl peleHus MoKa3aTeabHbIX
HEPaBEHCTB

65 I'paduueckue METOIBI PEeLICHUS JTOTapHUPMHUECKUX
ypaBHEHUU

66 I'paduueckue METOIBI PEeICHHS JTOTaAPHUPMHIECKUX
HEPaBEHCTB

67 I'padmueckue MeToabl pemieHus JorapuhMuIecKux
HEPaBEHCTB

68 I'paduueckue METOIBI pEeLICHNS TOKA3aTEeIbHBIX U
Jorapu)MUIECKUX ypaBHECHUI

69 I'paduueckue METOIBI peLIeHNS TOKA3aTEeIbHBIX U
Jorapu(PMUYECKUX YpaBHEHUM

70 I'paduueckue MeTo bl pelIeHNs oKa3aTeIbHbIX U
Jorapu(pMHUUECKUX HEPABEHCTB

71 I'paduueckue METOIBI pelIeHNs TOKAa3aTeIbHBIX U
Jorapu(MUIECKUX HEPABEHCTB

7 KontponbHas padora: "UpparroHaibHble, TOKa3aTelbHbIE
u norapupmMuyecKkue HepaBeHcTBa"

73 KommekcHble uncna. Anredpandeckas u
TpUTrOHOMETpHUECKasi POPMBI 3aUCH KOMITJIEKCHOTO YUCIia

74 KommiekcHbie uncna. Anredpanyeckas u
TPUTOHOMETpHUYECKask POPMBI 3aIHCH KOMITJIEKCHOTO YUCIIa

75 Apudmernueckre onepanuy ¢ KOMIIEKCHBIMHU YHCIaMH

76 Apudmerndeckne onepaniy ¢ KOMITICKCHBIMH YHCIaMH




N300paskeHre KOMIUIEKCHBIX YMCel Ha KOOPAWHATHOM

77 1
IJIOCKOCTH

78 N300paxkeHNe KOMITJIEKCHBIX YHCET Ha KOOPIUHATHON 1
MIJIOCKOCTH

79 ®opmyna Myaspa. KopHu N-oil cTeneHn u3 KOMIUIEKCHOTO 1
qucna

80 ®opmyna Myaspa. KopHu N-0# cTeneHn U3 KOMILUIEKCHOTO 1
qucna

81 [TpruMeHEeHHEe KOMITICKCHBIX YHCEIN [Tl PEIICHUS 1
(U3HYECKUX B TEOMETPHUYSCKUX 33124

82 Kontposnbnas padota: "KomrmiekcHbie uyncia" 1

83 HatypanbHble 1 1ebie uncia 1

84 HatypanbHble u 1iesnbie uncna 1

85 [TpuMeHeHHE TPU3HAKOB JCTUMOCTH TIEJIBIX YUCEIT 1

86 [IpumeHeHne MpU3HAKOB AETUMOCTH IIEJIbIX YHCET 1

87 [IpuMeneHnue npu3HaKoB AeIUMOCTH 1ebix yucen: HOJ u 1
HOK

88 [IpuMeneHue npu3HaKoOB AeIUMOCTH 1enbix yucen: HOJ u 1
HOK

89 [IpumeHeHne MPU3HAKOB AETUMOCTH ENbIX YHCEI: 1
OCTaTKH MO MOJYJIO

90 [TpuMeHeHHE TPU3HAKOB JCITUMOCTH TIEJIBIX YHCEIT: 1
OCTaTKH IO MOJTYJTIO

01 [TpuMeHeHHEe TPU3HAKOB JICTUMOCTH TEJTBIX YHCEIT: 1
aropuT™ EBKiIHIA [T pemeHus 3a1a4 B IENIbIX YUCIIax

92 KonrtponbHas pabdora: "Teopust nenbix yncen" 1




Cucrema 1 COBOKYIHOCTh ypaBHEHUM. PaBHOCUIIBHBIE

%3 CHCTEMBbI U CUCTEMBbI-CIIE/ICTBUS

94 Cucrema 1 COBOKYIIHOCTh ypaBHEHUI. PaBHOCHIIBHBIE
CHCTEMBI ¥ CUCTEMBI-CIIC/ICTBUS

95 OCHOBHBIE METO/Ibl PELLICHHS CUCTEM U COBOKYITHOCTEH
palMOHANIBHBIX YPaBHEHUN

96 OCHOBHBIE METO/IbI PEILICHUS CUCTEM U COBOKYITHOCTEH
UppaloHAIbHBIX YPaBHEHHH

97 OCHOBHBIE METO/IbI PEIICHHS CUCTEM U COBOKYITHOCTEH
II0KA3aTENIbHBIX YPAaBHEHUI

08 OCHOBHBIE METO/IbI PELLICHUS CUCTEM U COBOKYITHOCTEH
[0Ka3aTeIbHbIX YPaBHEHUN

99 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U COBOKYITHOCTEH
Jorapu)MUIECKUX ypaBHECHUI

100 OCHOBHBIE METO/IbI PEIICHHS CUCTEM U COBOKYITHOCTEH
Jorapu(PMUYECKUX YpaBHEHUM
[IpuMeHeHHe CHCTEM K PelIeHUI0 MaTeMaTHYEeCKUX 3aj1ay 1

101 3aJ]a4 U3 pa3IMYHBIX 00JacTell HAyKU M peabHOM JKU3HH,
MHTEpHpeTalys NOJyYeHHBIX pPe3yIbTaToB
[TpuMeHeHne crCcTeM K pelIeHUI0 MaTeMaTHYECKIX 3a1ad ’

102 3aJa4 U3 pa3IMYHBIX 00JacTell HAyKu M peaJbHOM JKU3HH,
MHTEpHpeTalys NOJyYeHHBIX pPe3yIbTaToB
[TpumMeHeHre HEpPaBEHCTB K PEIICHHIO MaTEMAaTHIECKUX

103 3a7a4 ¥ 3a/1a4 U3 Pa3IMIHbIX 00JIacTei HAYKW U peaTbHOU
KU3HH, UHTEPIPETANNS TTOTYICHHBIX PE3yIbTaTOB
KontponbHas pabdora: "Cucremsl paliiOHaJIbHBIX,

104 MppalMOHATIBHBIX TTOKAa3aTeNbHBIX U JIOTApU(PMUUYECKUX

ypaBHEeHUN"




105

PanyonaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonansHbIe HEpaBEHCTBA C TTapaMEeTPaMH

107 PannoHaneHbIE CUCTEMBI € ITapaMeTPaMHu 1

108 HppaunoHansHble ypaBHEHUS, HEPABEHCTBA C 1
napameTpamu

109 HppanmonanbHble CUCTEMBI C TApaMeTpaMu 1

110 [TokasaTenbHble ypaBHEHUs, HEPABEHCTBA C ITapaMeTpaMu

111 [TokazaTenbHBIE CUCTEMBI C TTapaMETPAMHU 1

112 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA C 1
napameTpamu

113 Jlorapudmudeckue CUCTEMBI ¢ ITapaMeTpaMu 1

114 TpuronomeTpudeckue ypaBHEHHUs C ITapaMeTpamMu 1

115 TpuronomeTpuyecKkre HEPABEHCTBA C ITAPAMETPAMHU 1

116 TpuroHomMeTpuuecKre CUCTEMBI C TTapaMeTpaMH 1
[TocTpoenwne u uccineq0BaHne MaTEMAaTUIECKIX MOZETIEeH

117 peanbHBIX CUTYallMi C IOMOLIBIO YPABHEHUH C 1
napamMeTpamu
[TocTpoeHue u uccieq0BaHue MaTeMaTUYECKUX MOeNe

118 pEaJIbHBIX CUTYalluii C TIOMOILBIO CUCTEM YPaBHEHUH C 1
napamMeTpamu
[TocTpoeHue u uccieq0BaHue MaTeMaTUYECKUX MOJeNei

119 pEaJIbHBIX CUTYalluii C TIOMOILBIO CUCTEM YPaBHEHUH C 1
napameTpamu

120 KonTponpHas padora: "3amgauu ¢ mapamerpamu’ 1

121 [ToBTOpeHme, 06001IeHNE, CUCTEMaTH3aIMs 3HAHU: 1

"VpaBHeHus"




[ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIMS 3HAHUI:

122
"YpaBuenus"
123 [ToBTOpeHME, 06001IIEHNE, CUCTEMATH3aIMs 3HAHU:
"VpaBuenus. CucteMbl ypaBHEHUN"
124 [ToBTOpenue, 0600IICHNE, CUCTEMATH3AIMS 3HAHU:
"HepaBencrna"
P
[ToBTOpenue, 0000IICHNE, CHCTEMATU3AIHs] 3HAHUIA:
125
"HepaBencrna"
P
[ToBTOpeHME, 00001IIEHNE, CHCTEMATH3aIUs 3HAHU:
126 ’
"HepaBencrsa"
127 [ToBTOpenue, 0000IICHNE, CUCTEMATH3AIHSI 3HAHUI:
"I[IpousBoaHas u e€ npuMeneHue"
[ToBTOpeHME, 00600IIEHNE, CHCTEMATH3aIUs 3HAHU:
128
"[IponsBojHas u €€ npuMeHenue"
129 [ToBTOpeHME, 00001IEHNE, CHCTEMATH3aIUs 3HAHU:
"[Ipon3BojHas u €€ npuMeHenue"
130 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3alMs 3HAHUH:
"NHTerpan u ero npuMeHeHue"
131 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS 3HAHUN:
"OyHKIIN"
132 [ToBTOpeHnue, 06001IeHNE, cCUCTEeMaTH3aIMs 3HAHU:
"OyHKIIn"
[ToBTOpenue, 0000IICHNE, CHCTEMATHU3allHsl 3HAHUIA:
133
"OyHKIMN"
134 Hrorosast koHTpopHAs paboTa
135 HToroBas KOHTpOJIbHASA paboTa
136 IToBTOpeHne, 0000IIEHNE, CHCTEMATH3AINAS 3HAHNUI
b b




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10



HOYPOYHOE INTAHUPOBAHUE 'EOMETPUSA
10 KJIACC

Ne ni/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTposbHbie padoTsl

[ToBropenue. TpeyronbHuKH.

[ToBTOpeHue. YeThIpeXyroiabHUKH.

[ToBTOpenue nnanumerpun: Teopema o

3 POTNOPIHMOHATBHBIX OTpe3Kax. [Togo0ue TpeyronsHUKOB 1

4 [ToHsATHS cTepeoMeTpHUM: TOUKA, NpsiMast, INIOCKOCTb, 1
npoctpancTBO. O003HaYEHUS NPSAMBIX U IUIOCKOCTEH.
OcHoBHbIE TIpaBUIIa U300paKEHUS HA PUCYHKE

5 MJIOCKOCTH, IMapajlIeIbHBIX MPSMBIX (OTPE3KOB), 1
CepeIHbI OTpe3Ka
[onsaTus: mepecekarommecs MmIOCKOCTH,

6 NepeceKaroIInecs MpsiMasi ¥ TUIOCKOCTh; 1
HOJYIPOCTPAHCTBO

; MHororpaHHuKH, U300pa’keHNe MPOCTEUITNX 1
MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOMIUX O0BEKTOB

3 MHororpaHHUKH, H300pa’keHre MPOCTEUIIINX 1
IPOCTPAHCTBEHHBIX (DUTYP, HECYILIECTBYIOLINX OOBEKTOB

9 AKCHOMBI CTEPEOMETPHH U TIEPBBIC CIIEACTBUS M3 HUX 1

10 AKCHOMBI CTEPEOMETPHHU U TIEPBBIE CIIEACTBUS U3 HUX
AKCHOMBI CTEPEOMETPHH U TIEPBBIC CICICTBUS U3 HUX.

11 Crioco0bI 3a/1aHUS NIPSIMBIX U TUIOCKOCTEH B 1

IIPOCTPAHCTBE




12

N300paxkenue ceueHuil nupamuibl, Kyoa v Ipu3Msl,
KOTOpBIE NPOXOAT yepe3 ux pédpa. M3o0paxenue
nepeceueHus MoJIy4yeHHbIX IIockocTell. PackpammBanue
IOCTPOCHHBIX CEUYEHHUH Pa3HbIMH LIBETAMU

13

N306paxkenue ceueHunil nupamuabl, Kyoa v pu3Msl,
KOTOpPBIE MTPOXOJIAT Uyepe3 ux péopa. M3obdpakenue
nepeceueHus MoJIy4yeHHbIX IIockocTell. PackpammBanue
IOCTPOCHHBIX CEUCHHUH Pa3HbIMH LIBETAMU

14

N306paxkenue ceueHuit nupamubl, Kyoa v Mpu3Msl,
KOTOpBIE MPOXOAT Yepe3 ux péopa. M3o0paxkenune
MEPECEUCHUS MTOTYUYEHHBIX INIOCKOCTEN. PackpammBanue
MOCTPOEHHBIX CEYEHUN Pa3HbIMU LIBETAMHU

15

16

MerTon ciie1oB JUIsl IOCTPOEHUS CEUEHU N

Merton cnenoB 1yis nocTpoeHus ceueHuit. CBoiicTBa
MEPECCUCHHUH MPSIMBIX M INIOCKOCTEH

17

Merton cnenoB i mocTpoeHus ceuenuid. CBoicTBa
MIEPECEUECHHM NPAMBIX U INIOCKOCTEN

18

19

20

[TocTpoeHue cedueHuii B mupamuie, Kyoe mo TpéM TouKam
Ha pEOpax. Co3maHue BEIHOCHBIX YEPTEKEH U 3aITUCh
[1aroB MOCTPOCHUS

[TocTpoenue ceuenuii B mupamue, Kyoe rmno TpéM Toukam
Ha péOpax. Co3/1aHNe BEIHOCHBIX YepTekKell U 3amuch
11aroB MOCTPOEHUS

[Toctpoenue ceuenuii B nupamuze, Kyoe 1no TpéM Toukam
Ha péopax. Co3/iaHNe BEIHOCHBIX YepTeKell U 3amuch
11aroB MOCTPOEHUS




21

[TocTpoenue ceuenuii B nupamuie, Kyoe no TpéM Toukam
Ha péopax. Co3/1aHNe BEIHOCHBIX YepTeKeH U 3anuch
I1aroB OCTPOCHMUS

22

IToBTopenue nnanumerpun: Teopema Menenas. Pacuerst
B CEUCHMSX Ha BBIHOCHBIX YepTexax. Mcrtopus pazButus
IJIAHUMETPUU U CTEPEOMETPUH

23

24

25

26

KoHnTposnbHast pabota "AKCHOMBI CTEPEOMETPHH.
Ceuenus"

B3aumHoe pacnonoxeHue NpsmMbIX B IPOCTPAHCTBE.
CkpeumuBatoiuecs npsmele. [Ipu3naku
CKpeIIMBarIuXcs NpaMbix. [lapamnensHbie mpsmbie B
MIPOCTPAHCTBE

Teopema o CylIeCTBOBaHHH U €MHCTBEHHOCTH MPSMOi
napasuleibHON JaHHOM MPSMOM, MPOXOISIIei yepe3
TOUYKY IPOCTPAHCTBA U HE JIEKaIeH Ha TaHHOW MPSIMOH.
JlemMma o nepeceueHnr napaieabHbIX MPSMBIX
IUIOCKOCTBIO

[TapaienpHOCTB TpexX NpsMbIX. TeopeMa o TpEx
napajuleJIbHbIX MPAMBIX. TeopeMa 0 CKpeuBaroIuXCs
IPSIMBIX

27

[TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOMCTBA
NapajuIeIbHOrO NMPOeKTHpoBaHus. M300paskeHne pa3HbIxX
buryp B napaiienbHON MPOSKIIUU

28

29

[{enTpanbHas npoeKus. Yroi ¢ COHanpaBIeHHbIMU
CTOPOHAMHU. YTOJI MEXAY NPSIMbIMHU

33.2[2[‘11/1 Ha JOKa3aTCJIbCTBO U NCCICIOBAHUC, CBA3aHHBIC
C PaCIIOJIOKCHUCM IIPAMBIX B IIPOCTPAHCTBEC




30

[TonsTHA: mapaJIIENTbHOCTh NPSIMOM U TIJIOCKOCTH B
npoctpaHcTie. [Ipu3Hak napamienbHOCTH NPAMON U
mockocT. CBOMCTBA MapaICIbHOCTH MPAMOUN 1
IUIOCKOCTH

31

FeOMeTpI/I‘-IeCKI/Ie 3aJa44 Ha BBIYHMCICHUC U
A0Ka3aTCJIbCTBO, CBA3AHHBIC C MAPaJIJICJIbHOCTHIO
MMpsAMBIX U IUIOCKOCTEH B IIPOCTPAHCTBEC

32

33

34

[TocTpoenue ceueHust, IPOXOIALIETO YEPE3 TaHHYIO
IIPSAMYIO Ha 4YEPTEkKE U NapaJIeIbHOTO APYTOM IPSIMOM.
Pacuér oTHOMIEHNI

[TapamenpHas MPOEKIKs, IPUMEHEHUE SISl TOCTPOCHHS
cedeHuit Kkyda u napamuienenunena. CBoicTa
napajuviejenunea u mpu3Msl

[TapamnensHbie mIockocTy. [Ipu3Haky mapamieIbHOCTH
JIBYX INTIOCKOCTEMN

35

Teopema 0 mapaieIbHOCTH U €AUHCTBEHHOCTH
MJIOCKOCTH, MPOXOISIIEH Yepe3 TOUKY, He
MPUHAJIEKALTYIO TAHHOU IJIOCKOCTH U CIIEJICTBUA U3 HEE

36

37

38

CBoiicTBa mapayIeIbHBIX TUIOCKOCTEH: O
MapasuIeIbHOCTH MPSAMBIX MTEPECCUEHUS TPU
MEPECEUCHNH ABYX MapaJUIEIbHbBIX MIJIOCKOCTEH TPEThEi

CBoiicTBa mapanenbHbIX MJIOCKOCTEN: 00 OTpe3Kax
napaseNbHbIX MPSMbIX, 3aKITIOYEHHBIX MEXTY
napauIeIbHBIMU MJIOCKOCTSIMU; O NIEPECEUEHHUH MPSMOM C
JBYMsI TTapaJlIeIbHBIMU TIOCKOCTSIMU

[ToBropenue: Teopema [Iugaropa Ha miaockocTu

39

IToBTOpEHME: TPUTOHOMETPUS MIPSMOYTOJIBHOTO
TPEYroJIbHUKA




40

CoiicTBa Ky0a 1 IpsAMOYTOJIBHOTO IapasulesIeuIeaa

Brruncnenue JiMH OTpe3KOB B KyOe U MPSMOYTOJIbHOM

4 napajuleJenuneie

42 [leprieHAMKYASIPHOCTD NPAMON U TI0CKOCTHU. [Ipr3Hak
HEePHEHANKYJIAPHOCTH IPSIMOI U IJIIOCKOCTH

43 [IepnieHAUKyIApHOCTD NPsAMOM U MIocKoCTH. [Ipru3Hak
NEPIEHIUKYJIIPHOCTU IPSIMOM U MJIOCKOCTU
Teopema 0 CyI1eCTBOBaHUU U €JUHCTBEHHOCTH MPSIMOHA,

44 MPOXOJIAILEH Yepe3 TOUKY NPOCTPAHCTBA U
NEPIEeHIUKYJIIPHON K IIIOCKOCTU

45 [TnockocT U NEpreHANKYIIIPHbIE UM IPSMBIE B
MHOI'OI'paHHHKaX

46 [TnockocTH M MepIEeHANKYISIPHBIE UM MIPSIMBIE B
MHOTOT'paHHHKaX

47 [lepnennukynsp u HaknoHHas. [loctpoenue
NEepIEeHINKYIISpa U3 TOYKU Ha MPSIMYIO

48 [Tepnennukynsp u HaknoHHas1. [Toctpoenue
HEepHEeHINKYIIApa U3 TOYKU Ha MPSIMYIO

49 Teopema o Tpéx nepneHAUKYIsIpax (mpsmas 1 oOpaTHas)

50 Teopema o Tpéx neprneHAnKyIsApax (mpsmas u oopaTHast)

o1 VYroa Mexay CKpelMBaroMMHCS PSIMBbIMU

59 [Torck neprneHANKYISAPHBIX TPSIMBIX C TOMOIIIBIO
NEePIEeHIUKYISIPHBIX MIIOCKOCTEN

53 OpToroHanbHO€ IPOEKTUPOBAHNE

54 [Toctpoenue ceueHuii kyda, mpU3Mbl, TPABHILHOM

MAPaMUJBI C TOMOIIBK OPTOTOHAJIBHON MPOEKIINU




[Moctpoenue ceuenuii Kkyba, mpuU3Mbl, IPABUIHLHON

> IIMPAMHUJIBI ¢ TOMOLIBI0 OPTOTOHAIBLHOM TPOEKIINH

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO MJIOCKOCTH.
[I;mockocTH cUMMETPUI B MHOTOI'PaHHUKAX

57 [Tpu3Hak NepneHIUKYJIIPHOCTU IPSIMON U INIOCKOCTU
KaK CIIEZICTBUE CUMMETPHUH

58 [IpaBuiibHBIE MHOTOIpaHHMKHU. PacyéT paccTosiHul OT
TOYKH JI0 IIOCKOCTHU

59 [IpaBuiibHBIE MHOTOTpaHHUKHU. PacyéT paccTosiHul OT
TOYKH 0 ITIOCKOCTH

60 Crioco0Obl OIyCTUTh MEPIEHAUKYIAPBI: CAMMETPHUS,
CABUT TOUYKH I10 MMApAJLIEIBHON PAMON

61 CnBur no HenapasieabHOU IPSIMON, U3MEHEHUE
paccTosaHui

62 KonTtponpHast padora "B3anmHoe pacroyioxeHue
MPSIMBIX U TIFIOCKOCTEH B MpocTpaHCcTBe"
IToBTOpEHME: Yroa MeXAY MPAMBIMU Ha IUIOCKOCTH,

63 TPUTOHOMETPHS B IIPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

64 [ToBTOpEHUE: Yoy MeXay CKPEIUBAIOIUMHUCS NPSMBIMU
B [IPOCTPAHCTBE

65 ['eomeTprueckre METObI BBIYMCIICHUS yTIila MEXIY
IPSIMBIMU B MHOTOTpaHHHUKaX

66 JIByrpansslii yroa. CBOMCTBO JIMHEWHBIX YIJIOB
JBYTPAHHOI'O yIJla

67 [TepnienqukynspHbie MI0cKocTH. CBOMCTBA B3aMMHO

NEPNCHAUKYIIAPHBIX MJIOCKOCTEM




[Ipu3Hak nepneHMKyISIpHOCTH IIJIOCKOCTEHN; TEOPEMA O

68 MPSIMOM TIEpeceueHus IBYX IUIOCKOCTEH
NEPIEHANKYIISIPHBIX TPEThEU IITIOCKOCTH

69 HpﬂUMoyFOHBHBIfI napaienenurnes; Kyo; u3sMepeHus,
CBOICTBa NPSAMOYIOJIBLHOTO MapaljiesienuIeaa

70 Teopema 0 quaroHanu NpAMOYTOIbBHOTO
napajuiejenuneaa u cieCTBUe U3 Heé

71 CrepeomeTpruecKue U NpUKIaJHbIE 3a/1a4U, CBA3aHHbIC
CO B3aUMHBIM PACIOJIOKEHUEM MPSMBIX U IIJIOCKOCTH

79 [ToBTOpEHME: CKpeLMBalOLIUECs NPSMbIE, TapaJlIeIbHbIE
IJIOCKOCTH B CTaHJAPTHBIX MHOTOTPaHHUKAX
[Tapa napannenbHbIX IIOCKOCTEW HAa CKPEIMBAOIINXCS

73 MPSIMBIX, PACCTOSIHUE MEX1y CKPEIIMBAIOIIUMHUCS
MPSIMBIMU B TIPOCTBIX CUTYaIUsX

74 PaccrosiHre OT TOUKH 10 TNIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 TUNIOCKOCTH

75 Brrunciienne pacCTOSHUN MEXY CKPEIIMBAIOIIUMUCS
HPSIMBIMU C TIOMOILBIO NIEPIEHIUKYIISIPHOM MIIOCKOCTH
TpéxrpaHHsblil yroi, HEpaBeHCTBA JJIsl TPEXTPAHHBIX

76 yrios. Teopema [Iudaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JUIs TPEXTPAHHOIO yIila

77 DeMeHThl chepruuecKoil reOMeTpUN: reoIe3NIeCKre
JMHUU Ha 3emiie

78 KonTtponbnast pabota "Yribl u paccTossHus"

79 Cucremartu3zanus 3HaHuN "MHOTrOrpaHHUK U €70
AJIEMEHTHI"

80 IIupamuna. Buasl nupamug. [IpaBunbnas nupamuia




IIpusma. IIpamas u HaknoHHas npusMmsl. [IpaBuiibHas

81 1
npu3Ma
82 [Ipssmoit napaienenunen, NpsMOoyroabHbIN 1
napaJiesienumes, Kyo
83 Beimykisie MHOrOorpanHuku. Teopema Diinepa 1
84 Boinykinblie MHOrorpanHuku. Teopema Diniepa. 1
[IpaBunbHBIE U TOTYPABUILHBIE MHOTOT PAHHUKU
85 KoHTtponbHas pabora "MHoOrorpaHHuKu" 1
86 [lonsTre BeKTOpa Ha MIIOCKOCTH U B IIPOCTPAHCTBE 1
87 CymMma BEKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio napamienenunena 1
90 YMHOXk€EHHE BEKTOpa Ha YHUCIIO 1
01 Pasnoxxenne BekTopa 1o 6a3ucy Tpéx BEKTOPOB, HE 1
JIeKAIUX B OTHOM TUIOCKOCTH
92 CkansspHO€E TPOU3BENCHUE 1
93 Brranciienue yria Mexy BEKTOpaMH B IIPOCTPAHCTBE 1
94 O06o0011eHre U cucTeMaTU3alus 3HaHUH 1
95 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1
96 HToroBas KOHTpoJIbHAsA paboTa 1
97 Hroroas koHTpoapHas pabora 1
98 O00011IeHNE U CUCTEMATU3AIMs 3HAHUI 1
99 [Ipocreiimue 3a1aun ¢ BEKTOpamMu 1
100 [Tpocreiimme 3aaun ¢ BEKTOpaMH 1
101 [Ipocreiimue 3a1a4u ¢ BEKTOpamMu 1
102 [Ipocreiinme 3agadu ¢ BEKTOpaMHu 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



11 KJIACC

KoaunuecTBO 4acoB

Ne i/m Tema ypoka B KounrtpoJabHbie IIpakTuyeckue
cero padoThI padoThI

1 [ToBTOpenue Tembl "KoopauHaTsl BEKTOpa Ha MJIOCKOCTH U 1
B IIpocTpaHcTBe"”

2 [ToBropenue Temsl "CkassipHOE TPOU3BEAECHUE BEKTOPOB" 1

3 [ToBTOpeHUe TeMbl "Bbhruncienue yria Mex1y BEKTOpaMu 1
B IIpocTpaHcTee”

4 [ToBTOpenue Temsl "YpaBHEHUE IPAMOIL, IPOXOAALIEH 1
4yepe3 JBE TOUKH"

5 VYpaBHEHUE MJIOCKOCTH, HOPMaJlb, YpaBHEHHUE IIJIOCKOCTH B 1
OTpe3Kax

6 VYpaBHEHHE IIJIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTH B 1
OTpe3Kax

7 BexTtopHoe npousseneHue
JIuHeiiHbIe HEPABEHCTBA, JMHEWHOE MPOrPAMMHUPOBAHUE
JIuneiHble HEPABEHCTBA, JINHEHHOE TPOTPAMMHUPOBAHHE

10 AHanMTUYECKHE METObI pacu€ra yriia MeK1y NpsMbIMU B 1
MHOT'OTPaHHUKAX

11 AHaJIUTUYECKUE METObI pacu€ra yria Mexay 1
IJIOCKOCTSIMU B MHOTOTPaHHUKaX

12 dopmysa pacCTOAHUS OT TOUKH 10 TUNIOCKOCTHU B 1
KOOpJAMHATax

13 HaxoxaeHue paccTosiHUI OT TOYKH /10 TUIOCKOCTH B KyOe 1




HaxoxaeHnne paccTostHUi OT TOUKHU 10 TIIOCKOCTH B

14 MIPaBWJIbHON MHUpaMuje

15 KontponbHas pabora "Ananutuueckas reomerpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHAAPTHBIE MHOTOTPAHHUKHU

17 CeueHurst MHOTOTPAaHHUKOB: METOJI CJIEJIOB

18 CeueHusi MHOTOTPaHHUKOB: CTaHAapPTHBIE TUIOCKOCTH,
nepeceyeHus MPsSMbIX U MIIOCKOCTEN

19 [TapannenbHbie IPSIMbIE U TUIOCKOCTH: MapaJuieIbHbIC
CCUCHHS

20 [TapannensHblie NPsSMBbIE U TUIOCKOCTH: PACcU€T OTHOIICHUN

21 [TapannenbHble NPSMBIEC U TUIOCKOCTH: YTIIbI MEXKIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
[leprieHAUKYIISPHBIE IPSIMBIE U TUIOCKOCTHU: CTaHIAAPTHEIE

22 Mapbl NEPIECHINKYISIPHBIX TUNIOCKOCTEH U MPSMBIX,
CUMMETPHUU MHOTOTPAHHHUKOB

93 [leprieHAMKYNIApHBIE IPSIMBIE U IUIOCKOCTHU: TEOpEMa O
TpeX MePHEeHIUKYIIIpax

24 [lepnieHTUKyNSIpHBIEC IPSIMBIE U TUIOCKOCTH: BHIYHCICHUS
JUIMH B MHOTOTpaHHHUKaX

o5 [ToBTOpeHMeE: TUIOMIAANM MHOTOYTOJIEHUKOB, (DOPMYITBI TSI
TJI01A e, COOOpaKEeHUSI TIOT00MS

26 [ToBTOpEHME: MIOMIAIN MHOTOYTOJIBHUKOB, (DOPMYIIBI JIJIs
IO IeH, COOOPaKEHUSI TIOTO0MS

97 [ToBTOpEHME: MIOMIAIN MHOTOYTOJILHUKOB, (DOPMYIIBI JIJIs
ioaaen, cooopaxeHust moao0ous
[Tnomaay ceyeHnit MHOTOTPaHHUKOB: TUTOIIAIN

28 MOBEPXHOCTEH, pa3pe3aHus Ha 4YacTH, COOOpaKEeHUS

o100




[Imomaau ceyeHrii MHOTOrpaHHUKOB: TUIOLIAIU

29 MMOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOPaKECHUS
noxoous

30 Konrtponsnas pabdora "[loBTopeHue: MHOTOTpaHHUKH,
CEUEHUs] MHOTOTPaHHUKOB"

31 O06BEM Tena. O0BeM IPSIMOYTOJILHOTO MTapajuIeseuIe/1a

39 3anaun 00 yaBOoeHUHU Ky0a, 0 KBaapaType Kyda; o
TPUCEKIUH yIiia

33 CrepeoMeTpHuecKre 3aa4u, CBI3aHHBIE ¢ 00bEMOM
[PSIMOYTOJIBHOTO NIapaJuleIenuneia

34 [Ipuknannele 3a1a4u, CBSI3aHHBIE C BBIYUCIIEHUEM 00BbEMA
MPSIMOYTOJIBHOTO TapajuieNenune1a

35 O0BEM npsAMOI TIPU3MBI

36 CrepeoMeTpuuecKre 3aa4u, CBI3aHHbBIE C BHIYHCICHUEM
00BEMOB MPSMON TPU3MBI

37 [IpuknanHelie 3a1a4u, CBI3aHHBIE C 00BEMOM MPSAMOI
MIPU3MBI

38 Brruucnenne o0bEMOB TeN ¢ MOMOIIBIO OTIPEIETEHHOTO
uHTerpana. O6bEM HaKJIOHHON MPU3MBI

39 Brruncnenme 00bEMOB Tel ¢ TOMOIIBIO ONPeAeIEHHOTO
unTerpana. O6bEM MUpaMu/IbI

40 dopmyna 06béMa mupamuibl. OTHOIIEHHE 00HEMOB
MUPaMH]T C OOIIHUM YTIIOM

41 ®opmyna 06béMa nupamuibl. OTHOIIEHHE 00HEMOB
MUpaMU/I C OOIITUM yTIIOM

42 CrepeoMeTpuyeckue 3a1auu, CBSI3aHHbIE ¢ 00bEMaMU

HaAKJIOHHOM IMPU3MBbI




CrepeoMeTpHuuecKre 3aa4u, CBI3aHHbBIE ¢ 00bEMaMu

43
MIAPAMMIBI

m [Tpuknaaneie 3agaun o Teme "O0bEMBI Ten", CBA3aHHBIE C
00BEMOM HAKJIOHHOM MTPU3MBI

45 [Ipuknagueie 3agaun 1o Teme "OOBEMBI TEN", CBA3aHHBIC C
00BEMOM MUPAMUBI

16 [Tpumenenne 00bEMOB. Brruncienue paccTosIHUS 710
IJIOCKOCTH

47 KonTponbhas padora "O0bEM MHOTOrpaHHUKA"

48 [unuuapuyeckas IOBEPXHOCTh, 00Opa3yrolue
LUIMHIPUYECKON TIOBEPXHOCTH

49 Humunap. [psmoit kpyroout nunuuap. [lnomans
MIOBEPXHOCTHU LIWJIMHJPA

50 Konnueckast moBepxHOCTb, 00pa3yrone KOHMYECKOH
nosepxHoctu. Konyc

51 Ceuenne KOHycCa MJIOCKOCTBIO, MAapaJIENIbHON IIIIOCKOCTH
OCHOBaHUs

52 VYceuénnblil konyc. M300pakeHne KOHYCOB M YCEUEHHBIX
KOHYCOB

53 [Tnomaas 60KOBOI MOBEPXHOCTH U MOJIHOW MOBEPXHOCTH
KOHyca

54 [Tnomaas 60KOBOI MOBEPXHOCTH U MOJIHOW MOBEPXHOCTH
KOHyca

55 CrepeoMeTpuuecKre 3aaui Ha 10Ka3aTelbCTBO U
BBIUHCJICHHE, TOCTPOCHUEM CEUEHUH IIMINH/pPA, KOHYCa

56 CrepeoMeTpHuuecKre 3aJa4l Ha 10KA3aTEIbCTBO U
BBIYHCIIEHHE, TIOCTPOCHUEM CEUYEHUI IMIMH/PA, KOHYCa

57 [TpuknagHelie 3a1a4n, CBI3aHHBIE C UIUHIPOM




58

HpI/IKJ'IaI[HBIQ 3aaa4u, CBA3aHHBIC C HUJIMHAPOM

59 Cdepa u map

60 [epeceuenue cepsl 1 mapa ¢ mwiockocTeio. Kacanue
mapa u cepsl mIockocThio. Bua u n3odpaxenue mapa

61 [epeceuenue cepsl 1 mapa ¢ mwiockocTbio. Kacanue
mapa u cdepsl INIOCKOCThI0. Bua n n3o0paxenue mapa

62 VYpasuenue cheprl. [Lnomanp chepsl u e€ yacrei

63 Cummerpus chepsl u mapa
CrepeoMeTpuyeckre 3aJjaul Ha JOKa3aTelbCTBO U

64 BBIYHCIICHHE, CBSI3aHHBIE CO cpepoii U mapom,
MOCTPOSHUEM UX CEUCHHH MIOCKOCTHIO
CrepeoMeTpuyeckre 3aJjaui Ha JOKa3aTelbCTBO U

65 BBIYHCIICHHE, CBSI3aHHBIE CO cpepoii U mapom,
MIOCTPOCHHUEM UX CEYCHH MIIOCKOCTHIO

66 [Tpuknaanble 3a1a9u, CBSI3aHHbBIE CO c(epoil U mapomM

67 IToBTOpEHUE: OKPYKHOCTH HA MJIOCKOCTH, BEIYUCICHHS B
OKPY>KHOCTH, CTAaH/IapPTHBIE TIOOOHS

68 Paznuunble KOMOMHAIIMY TEJ BpAIEHUsS U
MHOT'OI'PaHHHKOB

69 3amaun o Teme "Tena v MOBEpXHOCTH BpameHus"

70 3anaun o Teme "Tena ¥ MOBEPXHOCTH BpalleHUs"

71 KonTponbhas padota "Tena u HOBEpXHOCTH BpalieHUs "

7 O0béM mumuHIpa. Teopema 06 00bEME TPSIMOTO
WIAHAPA

73 Brruncnenme 00bEMOB Tel ¢ TOMOIIBIO OMPeeIEHHOTO
uHTerpaia. O6bEM KoHyca

74 [Tmomaayn GOKOBO ¥ MOTHOM MOBEPXHOCTH KOHYCA




CrepeomeTpuueckue 3aJauu, CBSI3aHHbIE C BEIUUCICHUEM

& 00BEMOB IMITUHIPA, KOHYCA
76 [Mpuknanueie 3apa4un mo Teme "OOBEMBI U TIIOMIAIH
noBepxHocrel Ten"
O06bEM mIapa u mapoBoro cekropa. Teopema 00 00bEMe
77 mapa. [Inomans cheprr. CTepeomeTpudeckue 3a1a4m,
CBSI3aHHBIE C BHIYHUCIICHHEM 00bEMOB I11apa, IapOBOTO
CErMEHTA | IapOBOTO CEKTOpa
[Ipuknagueie 3agaun 1mo Teme "OOBEMBI TeN'", CBA3aHHBIC C
78 00BEMOM 11apa U miomaasio chepsl. COOTHOIICHUS
MEX1y IUIOIIAIMU TIOBEPXHOCTEH U 00bEMaMu
MOIOOHBIX TeJl
[Tono6uble Tena B mpocTpaHcTBe. M3meHeHne 00béMa mpu
79 nonobun. CtepeoMeTpruecKre 3aa4n, CBI3aHHbIE C
BBIYHCITICHHEM 00BbEMOB Tell U TUIONIA I TOBEPXHOCTEH
80 Kontponbnas padota "[1nomanm moBepXHOCTH U 00BEMBI
KpyTribIX Ten"
81 JIBmxenust npoctpancTBa. OtoOpaskenus. J[BrkeHus u
paBeHcTBO (puryp. OO1IMEe CBONCTBA IBUKEHUM
Bune! nBrkeHMil: mapanienbHbIi epeHoc, eHTpaTbHas
82 CUMMETpHUS, 3epKaTbHAsi CHMMETPHUS, TOBOPOT BOKPYT
psAMON
83 [IpeobpazoBanus momoowus. [Ipsmas u chepa Ditnepa
84 I'eomeTpuueckue 3aaun Ha MPUMEHEHUE IBIKEHUS
85 Kontponbras padota "BekTopsl B mpocTpancTse”
86 O6o06maromiee noBTopeHue 11 moHATUI 1 METOA0B Kypca

reomerpun 10—11 knaccos, cucremarnsanys 3HaHUM:




"[lapayienbHOCTb NPSAMBIX U INIOCKOCTEN B
npoctpaHcrtae"

O6o06matomee mopropenue 11 moHATHI U METOAOB Kypca

87 reomerpun 10—-11 knaccoB, cucremMatu3anus 3HaHUM:
"BexTopsl B mpocTpaHcTee”
O6o6maromee moBTopeHue 11 MoHATHII 1 METOJOB Kypca
88 reomerpuu 10—11 kitaccoB, cucremaru3aius 3HaHUM:
"BexTopsl B mpocTpaHcTee”
O6o6matomiee mopropenue 11 noHATHH U METOIOB Kypca
89 reomerpuu 10—11 kitaccoB, cucremMaTu3amus 3HaHUM:
"O6beM MHOTOTpaHHUKA"
O6o6matomee moBropenue 11 MoHATHI U METOIOB Kypca
90 reomerpuu 10—11 kitaccoB, cucremMaTusamus 3HaHUM:
"O6beM MHOTOTpaHHUKA"
O6o06matomee moBropenue 11 MoHATHH U METOZOB Kypca
91 reomerpun 10—11 kiaccoB, cucremMaTu3anus 3HAaHUM:
"[Tmomany MOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"
O6o06maromniee nopTopeHue 11 MoHATUI U METOA0B Kypca
92 reomerpun 10—11 kiaccoB, cucremMaTu3anus 3HAaHUM:
"[Tmomany MOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"
93 HToroBasi KOHTpOJIbHASA paboTa
94 WroroBas koHTpoJibHAs paboTa
95 IToBTOpenue, 0000IIEHNE U CUCTEMATH3ALMsI 3HAHU I
WcTopus pa3BUTHS CTEpEOMETPUH KaK HAyKH U €€ poJib B
96 Pa3BUTHUU COBPEMEHHBIX WHKEHEPHBIX M KOMITBIOTEPHBIX

TEXHOJIOTUN




97

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B
Pa3BUTHH COBPEMEHHBIX MH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B
Pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

99

100

101

Hctopust pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ pOJib B
pa3BUTHH COBPEMEHHBIX NHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

HcTopus pa3BuUTHS CTEpEOMETPUH KaK HAYKH U €€ pOoJib B
Pa3BUTUHU COBPEMEHHBIX MHKEHEPHBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUN

HcTopus pa3BuTHS CTEpEOMETPUH KaK HAYKH U €€ pOoJib B
Pa3BUTUHU COBPEMEHHBIX MHKCHEPHBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUN

102

Hctopust pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ pOJib B
Pa3BUTHHU COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

INIOYPOYHOE INTAHUPOBAHME BEPOATHOCTDb U CTATUCTHUKA
10 KJIACC

Ne i/

Tema ypoka

I'pad, cBs3HBIN rpad, npeacTaBIeHUe 3a1a4H C
MOMOIIIBIO Tpada

KoaunuecTBo uacoB

Bcero

KonTposabHbie padoTsl



Crenenb (BaJieHTHOCTb) BepunHbl. [1yTh B rpade. Llenn

2 Y LUKJIBI

3 I'padsr Ha mockocTu. JlepeBo ciay4aiiHOro
IKCIIEPUMEHTA

4 Crny4aifHbIe SKCTIEPUMEHTHI (OTIBITHI) U CITy4aiHbIE
COOBITHS. DJIEMEHTAPHBIE COOBITHS (MCXOIbI)
BepositHOCTE citydaiiHOTO cOOBITHS. BeposTHOCTH

5 COOBITHIA B OIIBITAX C PABHOBO3MOXHBIMU
3JIeMEHTaPHBIMU COOBITUSIMU
BepositHocTh citywaitnoro coObitusi. BepositHocTr

6 COOBITHI B OIIBITAX C PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITHUSIMU
[Tepeceuenue, 00beAMHEHNE MHOKECTB U COOBITUH,

7 IPOTHBOIOJIOXKHBIE COOBITHSA. DOpMyIa CIOKEHHS
BEPOSATHOCTEMN

8 YcnoBHas BEPOATHOCTb. Y MHOKEHHE BEPOSTHOCTEH.
dopmylia yCI0BHOU BEPOSITHOCTH

9 VYcnoBHas BEPOSTHOCTh. Y MHOKEHHE BEPOSITHOCTEM.
dopmylia yCIOBHOW BEPOSITHOCTH

10 dopmyra MOTHOW BEPOSITHOCTH

11 ®opmyna baiieca. He3aBucumblie coObITUS

12 Kom6unartopaoe npasuiio ymHoxeHus. [lepecTaHoBKH U
dakTopuan

13 Yucno coueranunii. Tpeyronbuuk [lackais

14 ®opmyna 6unoma HeroToHa

15 KonTtponbHast padora Nel: "I'padsl, BeposiTHOCTH,

MHOXeCTBa, KOMOMHAaTOpUKa"




bunapHbIii c1ydaiiHbIN ONBIT (MCHBITAHUE), YCIIEX U

16 Heynada. HezaBucumele ucnbitanus. Cepust
HE3aBHCHUMBIX UCIIBITAHUH J10 IIEPBOTO ycIexa

17 Cepus HE3aBUCUMBIX UCIBITAHUH 10 IEPBOrO ycrexa

18 Cepust He3aBUCUMBIX UCTIbITaHUN bepHyinu

19 Crny4aiinelii BEIOOp M3 KOHEYHOH COBOKYITHOCTH

20 [TpakTnyeckas pabora ¢ HCIOIb30BAHNUEM 3JIEKTPOHHBIX
TadJIMUIL

21 Cnyuaiinas BennuuHa. Pacripenenenue BeposiTHOCTEN.
Juarpamma pacrnpeneseHus

29 Onepauuu Haj caydaiiHbIMU BenuuuHamu. [Ipumepsl
pacnpenenenuili. bunapHas ciaydaiiHas BEJIMYMHA

23 I'eomeTpuueckoe pacnpenenenne. bunomuanpHoe
pacnpezneneHue

24 MaremaTruecKoe OKHIAHUE CYYaHON BEJTMYUHBI.
CoBMecTHOE pacnpeie/IeHUe IBYX CIy4alHbIX BEJIUYUH
HezaBucumpble cnydaiinbie BenuunHbl. CBOMCTBa

25 MaTEeMaTU4YeCcKoro oXxuaanus. Marematudyeckoe
OKHJaHue OMHApHOM CIydallHOM BETUYHHBI

26 MatemaTHuecKoe 0KHUIaHUE TEOMETPUUECKOTO U
OMHOMMAJILHOTO pacrpeaeaeHni

27 Jlucnepcus M cTaHJApPTHOE OTKIOHEHUE

28 Jucnepcust OuHapHOM citydaiiHON BennuuHbl. CBOMCTBA
JUCIIEPCUU

29 MaremaTnueckoe 0XKHIaHUE IPOU3BEIEHUS U IUCIEPCUS
CYMMBI HE3aBUCUMBIX CIIy4YalHbIX BEITMUUH

30 [TpakTrueckast paboTa ¢ UCIOJIb30BAHUEM AIIEKTPOHHBIX

TaOJIAIL




Jucrniepcrsi OMHOMHMAIBHOTO PacTIpEICICHUSI.

31 [IpakTrueckas paboTa ¢ UCIOIb30BAHUEM JIEKTPOHHBIX 1
Ta0JIUIL
32 O06o001IeHrne U cucTeMaTU3alus 3HaHUK 1
33 Kontponbnas padora Ne2: "Ucnbitanus beprymim. 1
CiyyaliHble BEJIMYMHBI U pacnpenesieHus"
34 O06o001IeHrne U cucTeMaTU3alus 3HaHUK 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

Ne i/

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTposbHbie padoTsl

Hepasencto YeOnimena. Teopema YeOnimera. Teopema
Bepryu. 3akoH OOJBIIMX YHCET

HepasenctBo YeoOrniera. Teopema UeOnimeBa. Teopema
bepHysuin. 3akoH OOJBIIMX YHCET

HepasenctBo YeoOrniea. Teopema UeOnimeBa. Teopema
bepaysmiu. 3akoH OOIBIIMX YKCET

Br100pOYHBIN METO]T UCCIICIOBAHMIA

[TpakTryeckast padoTa ¢ HCIIOJIb30BAHUEM JJICKTPOHHBIX
TadJIMUIL

I'enepanbpHast COBOKYITHOCTB U ClTydaifHasi BEIOOpKa.
3HaKOMCTBO C BEIOOPOYHBIMU XapaKTEPUCTUKAMHU.
OrneHka cpeIHEro U IUCIIEPCUH FE€HEPATIbHON
COBOKYITHOCTH C IIOMOIIbIO BBIOOPOYHBIX XapaKTEPUCTUK

['enepanbHasi COBOKYIHOCTh U ciTy4aiiHasi BEIOOpKa.
3HAKOMCTBO C BBIOOPOUYHBIMH XapaKTEPUCTUKAMHU.
OrneHka cpeIHEro U IUCIIEPCUN FE€HEPATbHON
COBOKYITHOCTH C IIOMOIIbIO BBIOOPOYHBIX XapaKTEPUCTUK

OneHuBaHue BEpOSTHOCTEN COOBITUI IO BEIOOPKE
Craructuueckas runoresa. [IpoBepka npocreimmx
TUIIOTE3 ¢ TOMOLIbIO CBOWCTB N3Y4YEHHBIX
pacnpeneneHui




Craructuueckas runoresa. [IpoBepka npocreimmx

10 TUIOTE3 C TOMOMIbIO CBOWCTB M3Y4YE€HHBIX
pacrpeaeneHui

1 [IpakTuyeckast paboTa ¢ UCMOIB30BAaHUEM DJIEKTPOHHBIX
TadJInIL

12 [IprMepbl HENPEPHIBHBIX CYYAMHBIX BETUYUH. DYyHKIMS
IJIOTHOCTU BEPOATHOCTH
PaBHOMepHOe pacnpenenenue. [Ipumeps! 3anay,

13 MPUBOJIAIINX K TOKA3aTEIbHOMY U K HOPMaJIbHOMY
pacnpezeneHusM

14 @YHKIMS IJIOTHOCTH BEPOSITHOCTH I1OKA3aTENIBHOTO
pacnpeneneHus

15 OYHKIHS IIIOTHOCTH BEPOSITHOCTH HOPMAJILHOTO
pacnpeneneHus
[TocnenoBaTenbHOCTh OJIMHOYHBIX HE3aBUCUMBIX

16 coObiTuil. [Ipumep 3anaun, npuBoAIIEH K
pacnpenenenuto Ilyaccona

17 [IpakTuyeckas pabora ¢ UCIOIb30BAaHUEM SIEKTPOHHBIX
TabIunI

18 Kosapuanus nByx ciayuaiinsix BennuuH. Koagduuuent
KOppesIIU

19 CoBMmecTHBIE HAOMIOIEHUS JIBYX BETMYHUH

20 Br160pounblii K03 GULIHEHT KOppensun

21 Paznuuune Mexny TMHEWMHON CBA3BIO U TPUUMHHO-
CJIEICTBEHHOU CBS3bI0

22 Jluneiinas perpeccus

23 [IpakTuueckast paboTa ¢ UCMOIB30BaHUEM JIEKTPOHHBIX

Ta0JINIL




HpeI[CTaBJIeHI/Ie JaHHBIX C IIOMOIIBIO Ta6.HI/ILI n

24 Juarpamm, onucaresbHas CTaTUCTHKA 1

o5 OMNBITH ¢ PABHOBO3MOXXHBIMHU AJIEMEHTAPHBIMU 1
COOBITUSIMU

26 Brrumnciienne BepossTHOCTEH COOBITHI ¢ TPUMEHEHUEM 1
hopmy
Brraucnenue BepossTHOCTEH COOBITUI C TPUMEHEHHEM

27 rpaguYecKux METOJIOB: KOOpANHATHAS IpsiMasi, 1epeBo, 1
auarpaMmma Jiepa

28 CrnyvaiiHble BEIMYMHBI M PACTIPEICTICHHS 1

29 MaremaTrueckoe 0OXHUIaHue CITYyYaiiHON BEIUYUHBI 1

30 MareMaTHuecKoe OKUTaHNE CITyJaiiHOW BeTHIUHBI 1

31 KoHnTtposbHas padota: "BeposTHOCTh U cTaTUCTHKA" 1

39 Boruncnenue BeposiTHOCTEN COOBITUIH C IPUMEHEHUEM 1
dbopMyI u TpadUIECKIX METOIOB

33 Boruncnenue BeposTHOCTEH COOBITUIN C IPUMEHEHUEM 1
dbopmyn u rpadUUECKUX METO/I0B

34 CrnyualiHble BETUYUHBI M pacrpeeieHusl. 1
Marematrnueckoe OKUAaHue CIy4aiiHON BEJIMYMHbI

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka: anredpa v Hadajga MaTeMaTUYECKOTO aHAIN3a, TeOMETPHSI.
Anrebpa 1 Havasla MaTemMaTuueckoro ananusa, 10 kmace/ Komsrua FO.M..,
Tkauera M.B., ®enopora H.E. u npyrue, AkiimoHepHoe 00I1IeCTBO
«M3natenbctBoO «IIpocBenienue»

MaremMatuka: anredpa v Hayajia MaTeMaTHYEeCKOro aHallu3a, TeOMETPHS.
I'eomerpus, 10-11 kmaccer: yue6. mist 00meo0pa3oBaTebHBIX OpTaHU3aIui:
0a30BbIi 1 yriuyonenusiit yposau / [JI.C. AtanacsH u 1p.] - 7 u3a., mepepad. u
nom. - M.: IIpocsemienue, 2019

1. Tropun 1O. H., Makapos A. A., Beicoukuii U. P., fAmenxo 1. B.

Teopus BEpOATHOCTEN M CTATUCTUKA. DKCIIEPUMEHTAIILHOE Y4eOHOE 1oco-0ue
st 10 u 11 knaccoB 0011eo0pa3zoBaTEIbHBIX YUPEKICHHMN

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

Anre0pa 1 Havajia MaTEMaTUYECKOTO aHanu3a. JuIakTHYeCKue MaTepralibl
s 10 kimacca. /M.K. [Toranos, A.B. llleBkuH, - M.: IIpocsenienue, 2014/
AnreOpa v HadyaJla MAaTEMaTUYECKOT0 aHanu3a. JuaakTnueckre MmaTepuaibl
s 11 kmacca. /M.K. [Toranos, A.B. llleBkuH, - M.: IIpocsenienue, 2014/
Anrebpa ¥ HayaJla MaTEMaTUYECKOTO aHainu3a. TemaTtuyeckue TecThl, 10
kiacc. /HO.B.lllenenesa, - M.: [Ipocsenienue, 2013/

Anrebpa ¥ HayaJla MAaTEMATUYECKOTO aHamu3a. TemaTuyeckue TecThl, 11
kiacc. /FHO.B.Illenenesa, - M.: IIpoceemnienue, 2013/

Martematuka. CaMOCTOATENbHBIE U KOHTPOTJIbHBIE pa0OTHI MO alredpe u
HayanaM aHanu3a mig 10-11 kimaccoB. Pa3HOypOBHEBBIE TUTAKTUYECKHE
matepuainsl. /Epmosa A.I1., ['ono6oponsko B.B., M.: «Unekca», 2014/

C.M. CaaksH, B.®. byry3oB U3yuenue reomerpuu B 10-11 kiaccax.
JlunakTruaeckre MaTepHabl 1o anredpe u HavajgaMm aHainuza aisg 10 m 11
kinacca /b.1. Usnes, C.U.Caaksn, C.1.11Bapudypr. M.: IIpocsemenue ,2005
b.I'. 3uB "/lupaktnueckue Marepuaiisl o reomerpun 10knace, 2010
b.I'. 3uB "/Ilunaktnueckue marepuaisl no reomerpuu 11 knacc, 2010
A.W. Epmoga, B.B. I'ono6opoasko "reomerpust 10ki1acc, caMoCTOSITEIbHBIE U
KOHTpPOJIbHBIE paboThl, 2012
A.U. Epmoga, B.B. I'ono6opoasko "I'eomerpust 11kimacc. CaMocTosiTeNbHbIC
U KOHTPOJIbHBIE padoThl”, 2012



HNUP®POBBIE OGPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
HUHTEPHET
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