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PABOYASA ITPOT'PAMMA
(ID 2194958)

yueOHOro npeamera «AJiredpa v Ha4ajia MATEMATHYECKOr0 aHAJIN3A.
Yriay0JieHHbIi YPOBEHb)

st ooydarommxcst 10 — 11 xmaccos

HOACHUTEJBHASA 3AIIMCKA

VYuebHbIil Kypc «Anredpa W Hadalla MAaTEMAaTHYECKOTO aHaIN3a» SIBISETCA
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMMe CpeJHEero odiero oOpa3oBaHMUS,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEYMBAET MHCTPYMEHTAJIbHYIO 0a3y Iis
U3YYEHHUS! BCEX €CTECTBEHHO-HAy4HBIX KypCOB, a C JPYroil CTOpPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBILIIEHUE OOYyYaIOIMINXCS Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOCHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaromiuecs OBJIAJEBAIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHOM HayKH, KoTopas (OopMyJIHpyeT CBOHU
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMme.

VYyeOHblli Kypc anreOpbl M Hayall MaTeMaTUYECKOr0 aHallM3a 3aKJaJlbIBaeT
OCHOBY JJI YCIEUIHOIO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
NOHMMAaHHS OCHOBHBIX TEHJICHUIUH Pa3BUTUSI SKOHOMHUKH U OOIIIECTBEHHON JKU3HH,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX ISl JalbHEHIIero oOpa3oBaHUS U B
MOBCEAHEBHOMN XU3HU. B TO ke Bpemsi oBiaJieHHe aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEeMaTHYEeCKOro aHallh3a pa3BHUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JIOKa3bIBAThb
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUIUUA U PaCCyXAaTh JEAYKTHUBHO, HUCIOIb30BATh
00001lIeHHEe ¥ KOHKPETH3allhl0, a0CTparupoBaHUE U aHAIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTUUECKOE MBILIJIEHUE.

B xone m3yuyenus yueOHOro kypca «Ainrebpa u Hadajla MaTeMaTHYE€CKOIO
aHalln3a» 00ydYaroIIuecs IMOJTy4aroT HOBBIM OMNBIT PEIICHUs NMPHUKIAJAHBIX 3ajad,
CaMOCTOATEIIBHOTO IOCTPOEHUSI MAaTEMAaTUYECKUX MOJEIEH PEANbHBIX CHUTyaluH,
UHTEPHpPETallUd  IIOJyYCHHBIX  pEUICHUM, 3HAKOMATCS € IPHUMEpPaMHU
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B MpPUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMH.

VY4eOHbIil Kypc 001anaeT 3HAYMTEIbHBIM BOCHUTATENIbHBIM ITOTEHIMAIIOM,
KOTOpBIM peanu3yercss Kak uepe3 ydeOHbl MaTepuain, CHOoCOOCTBYIOLIUMI



(GbopMHUPOBaHHIO HAYYHOTO MHMPOBO33PEHMs, TaK U dYepe3 crneuuduky ydeOHOit
NEeATETLHOCTH, TpeOyIomed MPOJAOIKUTEIPHOW KOHIIGHTpPAIMd BHUMAHUSA,
CaMOCTOATEIbHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 3a MOJIyYEHHBIA pe3yJIbTaT.

B ocHoBe MeToauku 00yueHHs anredpe U HauajgaM MaTeMaTU4eCKOro aHalIn3a
JIEKUT ACSITEIbHOCTHBIN NPUHIUI 00YUEHMUS.

B ctpykType yuebHoro kypca «Anredpa u Hauajia MaTeMaTHUECKOTO aHATH3a
BBIJICJICHBl  CIIEAYIOIINE COACPKATEIbHO-METOAUYECKUE JIMHUM: «Yucna u
BbIUKCIEHUS», «DyHKIMU U rpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hauama
MaTeMaTHYECKOro aHanu3a», «MHoxkecTBa U Joruka». Bce ocCHOBHbIE
COJIEP>KATEIIbHO-METOIMUECKUE JIMHUM HW3Y4aroTCsd Ha NPOTSHKEHUH JBYX JIET
oOy4eHHs Ha YPOBHE CPEHEr0 00IIero 00pa3oBaHusl, ECTECTBEHHO JIOMOIHSS IPYT
Jpyra 1 MOCTENEHHO HACHIIAsICh HOBBIMHM TEMAMHU U pazaenaMu. JJaHHbIN yuyeOHbIH
KypC SBIISIETCS HHTETPaTHBHBIM, MOCKOJbKY OOBbequHSET B cebe cojlepikaHue
HECKOJIbKMX MaTeMaTHYeCKMX AUCLMIUIMH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTUYECKHUI aHaJIU3, TEOPUSI MHOXKECTB, MaTeMaTH4yecKas JJoruka u apyrue. [1o
Mepe TOro Kak o0ydarouiuecs: OBJiaJieBaloT BCE 0oJiee MIUPOKUM MATEeMaTUYECKUM
anmapaTroM, y HUX IMOCJIE0BAaTEIbHO POPMUPYETCS U COBEPUIEHCTBYETCS YMEHHE
CTPOUTb MAaTEMaTUYECKYI0 MOJENIb PEAIbHOW CHUTYyallMd, NPUMEHATH 3HaHUS,
NOJlyYE€HHBbIE TMpPHU H3YYEHHM Y4eOHOro Kypca, Uil PEIICHHS CaMOCTOSTENIbHO
c(OpMYIMPOBAHHON MaTeMAaTUYECKOW 3a/ayd, a 3aTeM HHTEpPIPETUPOBATH CBOU
OTBET.

CopepxarenpHO-MeTOAUMYECKasl JIMHUAA «YUucina ¥ BBIYMCICHHS 3aBEpLIACT
(GbopMUpOBaHNE HABBIKOB MCMOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aToO Ha YpOBHE OCHOBHOTO 00111ero oopazoBanusi. Ha ypoBHe cpenHero oouero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensiercss  (OPMUPOBAHHMIO  HABBIKOB
pPAlMOHAJIBHBIX BBIYMCICHHUM, BKIIIOUAIOMIMX B Cc€0s MCIOJIb30BAHUE PaA3JIMYHBIX
dopM 3amucu 4yMcia, YMEHHUE JeNaTh NPUKUIKY, BBINOJHATH MNPHUOIMKEHHbIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBBIE BbIpaXEHHS, padOTaTh C MaTeMaTHYECKUMU
KOHCTAHTaMU. 3HAKOMble OOYy4YaloIMMCS MHOXECTBA HATypalbHBIX, LEJBIX,
palMOHANBHBIX U JACHCTBUTENBHBIX  YHUCEN  JIOMOJIHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4Huceld. B  KaXIoM M3 53THUX MHOXECTB PpPacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My clenu(pUYecKue 3aJaud M ONepaluu: JeJeHHE Haleno,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJbIX 4YHCeN, 0coOble CBOMCTBA
pallMOHANBHBIX U UPPALMOHATIBHBIX YKCEN, apu(METUUYECKUE OIEepaluy, a TaKKe
U3BJICUCHUE KOPHS HATYpAJbHOM CTENEHW HAa MHOYKECTBE KOMILJIEKCHBIX YHCEIL.
braronapsi mocienoBaTeapHOMY PACIIMPEHUIO KPYyra HCIOJIb3YEMBIX YHCEN WU
3HAKOMCTBY C BO3MOXXHOCTSIMHM UX MPUMEHEHUS I PELICHUS PAa3IUYHbIX 3a/1a4
dbopMupyeTcsi IpeaCTaBICHUE O €IUHCTBE MATEMAaTUKU KaK HayKu U €€ poJiH B



MOCTPOCHUU MOJIEJCH pEeasbHOTO MUPA, MIMPOKO HCIOJB3YIOTCS 0000IIeHne U
KOHKpETHU3aUsl.

JIunus «YpaBHEHUS M HEPABEHCTBA» PEAIU3YyETCS HA MPOTSKEHWU BCErO
oOy4eHHs] Ha YpPOBHE CpEIHEro oOIIero o0pa3oBaHHUsA, MOCKOJBKY B KaKIOM
pazaene IlporpamMmbl TPEAYCMOTPEHO PEUIEHUWE COOTBETCTBYIOIIMX 3a1ad. B
pe3ynbrare OOydYarolIMecs OBJAACBAIOT PA3JIMYHBIMM METOJAMH  PELICHHUS
palMOHAIBHBIX, HWPPALMOHAIBHBIX, [OKA3aTEJIbHbIX, JIOTAPUPMUUECKUX U
TPUTOHOMETPUUECKUX YPABHEHUIW, HEPABEHCTB M CHCTEM, a TaKXe 3ajady,
colepkamux napameTpsl. llomydeHHbIE yMEHHMS IIMPOKO HCIOIb3YIOTCS MpPH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH IPUKIaJHbIX
3a/lay 1 337a4 Ha HAXOXKJIEHUE HAauOOJbIINX U HAUMEHBIIUX 3HAUEHUN (PYHKIUU.
JlanHasi conepxkaTenbHas JIMHUSA BKJIIOYAET B ce0s Takke (POPMUPOBAHUE YMEHUUN
BBIMOJHATH  pacu€rel 1o  (opmynaMm, npeoOpa3oBaHUs  PaLUOHAIIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKCHMM, a TAKXKE BBIPAKECHUU,
coJlepKallluX CTeneHu W Jiorapudmsl. brarogaps u3ydeHUIo anredpandeckoro
MaTepHuaia IpPOUCXOIUT ajJbHEeNIIee pa3BUTHE AITOPUTMHYECKOTO U a0CTPAKTHOTO
MBIIIEHUs 00yYaromuxcs, (OpMHUPYIOTCA HABBIKM AETYKTHBHBIX PacCy>KICHUH,
paboThl C CHMBOJIBHBIMH (oOpMamH, NPEACTaBICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEH B BUJIC PABEHCTB M HEPaBEHCTB. AnreOpa npennaraet 3GPpeKTuBHbIC
WHCTPYMEHTBl ISl pEUIEHUS MPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISIHO IGMOHCTPUPYET CBOM BO3BMOXHOCTH KaK A3bIKa HAYKH.

ConepxxarenpHo-MeToIMueckass JUHUS «DYHKIUM U TpaduKu» TECHO
neperseTaeTcs ¢ IPYyrMMH JIMHUSIMU y4e0HOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 33aET MOCIIEI0BATEIBHOCTh U3YUEHUSI MaTepuaia. 3ydeHue CTerneHHOoH,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOMCTB
U rpaMKOB, UCIOJIb30BAaHUE (PYHKUMU 7Sl pelleHus 3aad U3 APYruxX y4yeOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBS3aHO KAK C MAaTEMAaTHYECKUM aHAIU30M,
TaKk W C pEIIeHHEeM ypaBHEHHUH M HepaBeHCTB. [Ipu 3TOM OonblIOe BHUMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpakaTh (OpMyJaMu 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIMYMHAMU, HCCIENOBATh TMOJyYeHHbIE (YHKUIHU, CTPOUTH HX
rpaduku. Matepuai 3Toil cofepkaTeaIbHON JIMHUM HAIlEJIeH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, I03BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEJIMUMHAMH B Pa3IUIHON
dbopme: aHaTUTHIECKOM, Tpadudeckoil u cinoBecHo. Ero uzydenue croco0cTByeT
Pa3BUTHUIO AJTOPUTMHUYECKOTO MBIIUICHUS, CHOCOOHOCTH K OOOOIICHUI0 W
KOHKPETHU3AIMH, UCITOIb30BAHUIO AHAIIOTUH.

CopnepxarenpHass quHuA «Hauana MareMaTHyecKoro aHaiu3ay IO3BOJISIET
CYLLIECTBEHHO PaCIIMPHUTh KPYyTI KaK MaTeMaTHYECKHX, TaK U MPUKIAJHBIX 3a/ad,
JOCTYMHBIX O0OYyYarOIIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpa@uKy  CIOXHBIX (YHKLIMMA, OMpEeAeNsiTh MX HauOOJbIINE W HAUMEHBIIUE



3HAYCHUS, BBIYUCIITH TUIOMAAn (Guryp m oObEMBI TEJ, HAXOAWTh CKOPOCTH H
YCKOpeHHs TiporeccoB. JlaHHas comepkarenbHas JHHHS OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOCHHUS MAaTeMAaTHYECKUX MOJENeH peanbHBIX CHUTYyaIuH,
MO3BOJISIET HAXOIUTh HAWITYYIlIee PEIICHUE B MPUKIIAIHBIX, B TOM YHCIIE COIUATBHO-
HPKOHOMHYECKHUX, 3a/adyax. 3HAKOMCTBO C OCHOBaMH MaTEeMaTHYECKOTO aHaJn3a
CIOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOTO, (OPMaIbHO-IOTHUECKOTO U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMA pACIO3HABAaTh TMPOSBICHUS 3aKOHOB
MaTEeMaTHKH B HAyKe, TEXHUKE U UucKyccTBe. OOyJaronnecs y3HatoT O BbIIAIOIIMXCS
pe3ynbTaTax, MOJYYEHHBIX B XOJI€ pa3BUTHS MaTEMaTUKU KaK HAyKH, U 00 HX
aBTOpax.

CopeprkaTeabHO-METOANIECKass TUHUS «MHOKeCTBa M JIOTHKA» BKIIOYACT B
ceOs1 DIIEMEHTHl TCOPUU MHOXKECTB M MAaTeMaTHYECKOW JIOTUKH. TeopeTHKO-
MHOKECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHOM MaTEeMAaTUKU
U TIpeiaraloT HauOoliee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONINI BCE pa3feibl
MaTeMaTUKH H e¢ TPWIOKEHUH, OHW CBSA3BIBAIOT pPa3HbIC MaTEeMaTHYCCKUE
JTUCIUIUIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [lodTomy BaxHO 1aTh
BO3MOXKHOCTh OOyYarImIeMyCss IMOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTHUKH U HCIIOJIh30BATh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIICH.
JpyruM BaXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
IpaBWJiaM  TOCTPOSHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMHU
MaTEMaTUYeCKOW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIILICHUS
0Oy4YaroMXcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHHUS HA OCHOBE JIOTHYECKUX
npaBuil, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa M Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITMPOBAHUS, KOTOpPHIE TPHU3BAHBI
CrIocOOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peaTbHBIX
CUTyallui, WCCIEAOBAHMS O3TUX MOJENed C TOMOIIBIO ammapara aireOopbl u
MaTEeMaTH4YECKOT0 aHajii3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJIaHUS BIUICTCHBI B KK/IBIM M3 Pa37eiioB IMPOTPaMMBI, ITOCKOJIbKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCITOJNB3YeTCs JUIA pPEelecHUs NMPUKIaIHBIX 3amad. [Ipu
pPEIICHUN  pEAbHBIX  MPAKTUYECKUX  3a7ad  OOydYaroniuecss  pa3BHBAIOT
HAOJIOMATEIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTh M KOHKPETU3UPOBATh  MPOOJIEMY.
JesTtenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTcs B IMpoIecce U3yUeHHs BCeX TeM y4eOHOro Kypca «Anredpa u Havyana
MaTEMaTUYECKOTO aHATTU3ay.



Ha wusydyenne ydeOHOro Kypca «Anrebpa M Havajla MaTEeMaTHYECKOTO
aHanm3a» oTBoauTcs 272 yaca: B 10 kmacce ounoit hopmbl oOydenust — 136 gacoB
(4 yaca B Henento), B 11 kimacce — 136 4acoB (4 4aca B HEJIEINIO).

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hayajla MaTeMaTH4YE€CKOTO
aHanuza» oTBoauTcs 288 vaca: B 10 kiacce ouHo-3a0uHOM (popMbl 00ydueHus — 144
yacoB (4 Jaca B Henento), B 11 kimacce — 144 gacoB (4 4aca B HEJIEINIO).



COJEPXKXAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BbIYMCICHUS

PanmonaneHple umcia. OOBIKHOBEHHBIE U JAECSITUYHBIE JPOOU, MPOLIEHTHI,
OeckoHeuHble mepuoguueckue apodu. IlpumeHeHune apoOeil M NPOLEHTOB AJIs
pelIeHUs NIPUKIAJHbIX 3a7a4 U3 Pa3JINYHbIX OTpaciiell 3HAHUWM U PEAIbHOW KU3HH.

JlelictBuTenpHble yucia. PanuoHanbHbIE W UPpPALMOHAIBHBIE YHCIA.
Apudmernueckre onepalMy € JCUCTBUTENIBHBIMU  4YHCIaMd.  Moayib
JNEHCTBUTENBHOTO Yncia U ero cBoictBa. [IpuOnmkEéHHbIE BBIYUCIEHUS], ITpaBUIIa
OKPYIJICHHMS], IPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uensiM mnokaszarenemM. buHoMm Hperotona. Hcenmonbe3oBaHue
NOAXOASIIEH (POPMBI 3aMKUCH ACHCTBUTENBHBIX YUCEN JJIS1 PELICHUS TPAKTUYECKUX
3aJ1a4y ¥ NpPEeJCTABICHUS JaHHBIX.

ApudpmeTnueckuili KOpeHb HaTypaIbHOW CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAIBHBIM II0OKAa3aTEIeM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapu¢pma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CHHYC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC,
aApPKKOCHHYC M apKTaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE ypaBHEHUs M YpaBHEHMs-CleICTBHs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METObI PEIICHUS LEIbIX U IPOOHO-PAIIMOHATIBHBIX YPAaBHEHUN U
HEpaBEHCTB. MHOrousjeHsl OT OJHOM NepeMeHHOW. JleneHue MHOrouseHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3zy. MHOrousieHs!I ¢ 11e1bIMU KO3 PUIIUEHTAMU.
Teopema Buera.

[TpeoOpa3oBaHus YMCIOBBIX BHIPAXKEHUMN, COJEPIKAIIMX CTETIEHU U KOPHHU.

HppauroHanbHble ypaBHEHHUSI. OcHOBHBIE METO/IbI perieHus
UPPALMOHATBHBIX YPABHEHUIA.

[Toka3aTtenbHble ypaBHEHHS. OCHOBHBIE METOJBI PEIICHUS IMOKA3aTEIbHBIX

YPaBHEHUM.

[Tpeobpa3oBanue BbIpaX)eHH, COEPIKALIUX JOrapru(MBbI.

Jlorapudpmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pmMHUECKUX YpaBHEHUI.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellIeHre TpUroHOMETpUYECKUX YPAaBHEHUM.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHU. OnpenenuTens MaTPUILbI 2 X2, €ro TEOMETPUYECKUM CMBICI U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs I PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHMI. PelieHne NpUKIagHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUU. MccnenoBanue NOCTpOCHHOW MOJAENH € TOMOIIBIO MaTPHIL
Y OIIPENICIIUTEIICH.

[TocTtpoeHne MaTeMaTHYECKUX MOJENEH PEAIbHOM CUTyalldH C MOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKHX 3aj1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HaAyKU U peaibHOM KU3HU.

DOyHKUMH U TPaPUKH

@OyHkus, crnocoObl 3amanus (QyHKIuM. B3auMHO 0O0paTHble (QYHKIHH.
Komno3zummss @yukiuii. I'papuk  (yHkmu. DineMmeHTapHble MpeoOpa3oBaHUs
rpaduKoB QyHKIIHMA.

OO6usacTb ompeneneHuss 1 MHOKECTBO 3HaueHud ¢ynkumu. Hymu Qyskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUUU. [lepuoanueckue
¢bynkunu. IIpoMexyTkn MOHOTOHHOCTM (PYHKUMU. MAakCUMyMbl U MHHUMYMBbI
¢bynkunu. Hanbosbliee 1 HauMeHblIee 3Ha4yeHus: QyHKIMKM HAa POMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast QyHKIMS ¢ HATYypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBolicTBa 1 rpaduk KOpHs N-0i CTENEHU KaK (yHKIMK OOpaTHOM CTENEeHU
C HaTypaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 peIIeHUs YpaBHEHUH.

TpuroHomeTpuyeckass OKPYKHOCTb, OIPEACIICHUE TPUTOHOMETPUYECKHUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QDOYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Havana maTemMaTH4ecKoOro aHajimsa

ITocmenoBaTelIbHOCTH, CHOCOOBI 3aJaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKOM MHAYKIMH. MOHOTOHHBIE U OTPAaHUYEHHBIE TTOCIE0BATEIHHOCTH.
HcTopusi BOZHMKHOBEHUS MAaTEeMaTHMYECKOTO aHallM3a Kak aHaiu3a OeCKOHEYHO
MaJbIX.

Apudmernueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIIEH IeOMETpUUECKON
IIPOrpecCchuy. JIMHEVHBIN U 3KCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyia CI0KHBIX
npoueHTOB. Mcrnonb30BaHWE MPOTrpeccuy JUIsl PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HenpepriBHble (QYHKIMM W HX CBOWCTBA. TOYKH pa3pbiBa. ACHMNTOTHI
rpajuxoB ¢ynkiuil. CBoicTBa (PyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble QyHKIUU. Onpenenenne, reOMeTpUIeCKui u
busznyecKkuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QpyHKINU.

[IpousBogubie  snmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIHUH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, oOIlepalld HaJ MHOXKECTBAMM M HX CBOMCTBA. Jluarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPHU PELNIEHWH 3a4ad U3 JIPYTUx
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIEICTBHUE,
JI0OKa3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucaa v BIYMCICHUSA

HatypaneHble u nensle yucia. IIpumeHeHne npru3HakoB AECIUMOCTH LIEJBIX
yucen, HauOonpmuii oOmui aenurens (mamee — HOJl) u HammMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uis pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpavdeckas M TpUTOHOMETpuYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHu U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN AJIs1 PeIIeHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHUs U HEPABEHCTBA

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

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  TMOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTHU. PellieHne TpUuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS I[OKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALNOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpAaLMOHATIBHBIX, TOKA3aTEIbHBIX U JOTAPU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELICHUIO0 MaTEMAaTUYECKUX
3a]1a4 ¥ 3a/1a4y U3 pa3lInyHbIX 00JIacTe HAYKH U PEAIbHOM KU3HU, UHTEPIPETALS
IIOJIyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHkIUd. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pellleHUs ypaBHEHUW M HepaBeHCTB. [ 'paduueckue
METO/bI PEILICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPH PEUICHUW 3aady HU3 JPYTUX YYEOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Havana MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH HAa MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanboapuIero 1 HAMMEHbLIEr0 3HaYEHU HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEHIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIpPEAENICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0OOpa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBooOpa3HbIX.

HNuterpain. ['eoMeTpruueckuil CMbICI HHTErpAIa. BeraucieHue onpeaenéHHoro
uHTerpana no gopmyne Herotona-Jleionuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHHS IUIOWAAel MIocKuX ¢Guryp u
00BEMOB T€OMETPUUYECKUX TEJL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peaJbHBIX TPOIECCOB € MOMOIIBI0  auddepeHInaTIbHbIX
YPaBHCHUM.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIMCKOTO O0IIECTBA, TPEACTaBICHUE O MATEMaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUM, NPOLECIYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONpPOCHI WU JIPyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPUHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM I'PakTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOIIOMY M HACTOSIIIEMY POCCHIICKOW MaTeMaTUKH, [IEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOTUsX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHUE JTYXOBHBIX IIEHHOCTEW POCCUHCKOrO Hapojaa, cPOPpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOT0, OCO3HAHUE JINYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYUBOTO OYyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHU, pacCy>KJIeHUM, BOCIPUUMYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (U3NYecKass aKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE
[P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
pa3muuHbIM  chepaM  MPOdEeCCHOHAIIBHOM  JICSITEIBHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMU, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mpodeccnrt W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,



TOTOBHOCTh ¥ CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS :

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATIbHO-IKOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE rI00ATIBHOTO XapaKTepa IKOJIOTHUECKUX MPpoOIieM, OpUeHTAIUS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICICTBUIM JIJI1 OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAaKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIS pa3BUTHUS IMBUJIM3AIIMY, OBJIaJICHUE SI3IKOM MaTEMAaTUKU U MaTeMaTUYECKOU
KYJbTYpOU KaK CpeJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3zoBble 1ornyeckue aAeicTBu:

BBISBJISITh M XapaKTEepU30BaTh CYIIECTBEHHbIC MPU3HAKH MaTEMaTUUYECKUX
OOBEKTOB, TIOHSATHUW, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICICHHS TIOHATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /71 0000IIEHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIIHNE, YCIOBHBIC;

BBISBJISITh MaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPCUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, MpeiaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKJIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U BHIBOIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3ajnauu  (CpaBHMBATh HECKOJBKO
BAapUAHTOB pEIlEHUs, BEIOUpATh HanboJee NOIXOIAIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MPOoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POPMYIMpOBaTh OOOOIIEHHST U BBIBOJBI IO pe3yibTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOllecca, a TaKkKe BBIABUTATD
MPE/IIOIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTHI HHPOpPMAIMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOPMALIMIO, MPEICTaBIATh €€ B pazIU4HbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CYKACHHUSI B COOTBETCTBUHU C YCIOBUSMU U
HEJSIMHA OOLIEHHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaThb IOSICHEHHUS INIO XOJIy PEUIEeHUs 3aJayu,
KOMMEHTHUPOBATH MOJYYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHUS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYKIAAaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YIbTATHl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEIOBAaHNUS,
IPOEKTa, CaMOCTOSITENBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaady
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbIC YHHBepcaJbHble Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh ILJIaH, aITOPUTM PELICHUS 3a/1ayH, BEHIOMPATh CIIOCOO pEIIeHUs ¢
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJE€Th HABBIKAMHM  IIO3HABATENbHON  pedJeKkcud Kak  OCO3HAHUS
COBEPILIAEMBIX JEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yibTara peleHUs
MaTeMaTU4YECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, NAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUIKEHUSI Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenessTh
BU/IBI pa0OT, IOrOBApUBATHCS, 00CYKIATh MPOIIECC U PE3yJIbTAT pabOThl, 00001IATH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CyXIeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE), BHIITOJIHATH CBOIO YacTh Pa0OTHI U KOOPAUHUPOBATh
CBOM JICUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIMPOBAHHBIM  yYaCTHHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce 0OydYarOIIMICA TOJYYUT CIICAYIOIINE
MPEIMETHBIC PE3yJIbTaThl IO OTACIBHBIM TeMaM pabouell mporpaMmbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATU3a:

Yucji1a ¥ BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: paAlMOHATBLHOE YHUCJIO0, OCCKOHEYHAas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATLHOE YHCIO0, MHOXECTBA
pPalMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEUCTBUTEIBHOIO YHCIIA;

OPUMEHATh JPOOM ¥ TPOLEHTHI JUIsl PEIICHHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH NMPUOIMKEHHBIE BBIUMCIICHUS, ITPABUJIa OKPYTJICHUS, IPUKUIIKY U
OLICHKY P€3yJbTaTa BEIYUCICHUM;



CBOOOJHO ONEPHUPOBATH MOHIATHEM: CTENEHb C LEJbIM IOKa3aTeleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIUCH IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaTh MOHATUEM: apU(PMETUUECKUN KOPEHb HaTypalbHOMN
CTEIICHH;

CBOOOJIHO OIEPUPOBATH MMOHATUEM: CTENIEHD C PAIMOHAIBHBIM [TOKa3aTeNIeM;

CBOOOJIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM UHKCHa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHIEHC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC W APKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO,
PABHOCHJIBHBIE YPAaBHEHUS U YPABHEHHUSI-CIIECICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
pallOHAJIBHBIX YPAaBHEHWM, IPHUMEHATH METOJ HWHTEPBAIOB JUISl PELICHUS
HEPABEHCTB;

CBOOO/IHO OMNEpUpOBaTh MOHSATHUSAMHU: MHOTOWIEH OT OJHOM IepeMEeHHOH,
MHOTOWIEH € UEIbIMHA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JI€JICHUE
MHOTI'O4YJIEHA Ha MHOTOWIEH C OCTaTKoM, Teopemy be3dy m teopemy Buera mns
peleHns 3a1ay;

CBOOOIHO ONEpUpOBaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro T€OMETPUYECKUN CMBICI,
WCIIOJIB30BaTh CBOWCTBA ONPENEIUTEN 2 X 2 JUId BBIYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPEACIIUTENIN Ul PELIEHUs CUCTEMBl JIMHEWHBIX YpPAaBHEHMW,
MOJEIUPOBATh PEAIBHBIE CUTYAllMH C MIOMOILIBIO CUCTEMbI JJUHEHHBIX YPABHEHUH,
MCCIIE0BATh IIOCTPOCHHBIE MOJEIH C IOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITMOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIIHBIM [10KAa3aTeIIeM;

UCIIOJIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOIHO OMEpPUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
Jorapu(pMuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIBIO PABHOCHIIBHBIX
IIEPEXO0I0B WA OCYILECTBIISAA NPOBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYecKre GopMyIIbl Il TpeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAKCHHIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEoOXOoAuMble  (OpMyJbl  JUIsl  PEIIEHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJEJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jaud, HCCIEI0BATh
IIOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM allllapara aiareopsl.

DOyHKUMH U TPapuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKILHS, CIIOCOOBI 3a1aHusl (QyHKLUH,
B3aUMHO O0OpaTHble (QPYHKIUHU, KOMHOO3MIMUSA (QYyHKUUNA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: OOJACTH OIpPENETCHHUS M MHOMXECTBO
3HaYeHUHN QPYHKUNU, HYJIH QYHKIMH, TPOMEXYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBaTh MOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHWe (YHKIUU Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHbIM U
HeabIM ToKa3zareneM, rpapuk CTeNeHHOW (YHKUMU C HATypalbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi CTENeHH Kak (yHKIHMH OOpaTHOW CTENEeHH C
HaTypaJbHbIM I10Ka3aTeJEM;

ONEepUPOBATh MOHATUAMU: JIMHEHHAs, KBaJpaTU4Has U JPOOHO-IMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTApPHOE UCCIIE0BaHUE U MIOCTPOCHUE UX TPaPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHUH;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OTpeJieieHHe TPUTOHOMETPUYECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKIMA I MCCIENOBAaHUA IPOLECCOB H
3aBUCUMOCTEN MpH pElIeHUH 3aJay U3 APYrHuX y4eOHBIX MPEIMETOB U peanbHOU
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCIMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJTHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBarOIasi FT€OMETpUUECKasi MPOrpeccusl, TUHEUHBIN U
HKCMOHEHLIUATIBHBINA POCT, (POPMYIIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IMPOrPECCUU ISl PEIIEHUs peajbHBbIX 3aJad IPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJaHUS
MOCIIEIOBATEIBHOCTEH, MOHOTOHHBIE M OTpPaHUYEHHBIC IOCJIEIOBATEIBHOCTH,
NMOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONEPUPOBATH MOHATUSIMU: HEMPEPHIBHBIE PYHKIIMHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QPyHKINY;

cBOOO/IHO OIEpUpPOBaTh MOHATHEM: (YHKIUS, HETpEpbIBHAS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
dbyHKIMH, KacaTelbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, TPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (YHKIUH, 3HATHh MPOU3BOIHBIC SJIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHM CMBICT MPOU3BOIHON 1Jis
pelieHus 3a1ad.

MHokecTBAa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh TMOHATHUSMHU:  MHOXKECTBO, OMEpaluu  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH amnmapat Jjisl OMUCaHUsI pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPH PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CcBOOOZHO OIEpPHPOBATh TMOHATUSMU: OIpEAeICHHE, TeopeMa, YpaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
yYpaBHEHHUS U HEPABEHCTBA.

K xonmy oOydenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIOUTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsa v BBIYMCJICHUSA:

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: HATYPAJIBLHOE U LEJI0E YUCIIO, MHOKECTBA
HATYpaJIbHBIX U LEJBIX YUCEJI, UCIIOJIb30BATh MPU3HAKHU JIEIMMOCTH LIEJbIX YHCel,
HOJl m HOK HaTypanbHBIX 4yucen Mg pelIeHus 3aAad, NMPUMEHSTh alrOpUTM
EBxnupa;

cBOOOMHO OMEpUpOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YUCIIA B Pa3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUHCIICHMUS;

cBOOOIHO ONEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPUUECKOU (hOpMe, BBIMOJIHATH apUPMETHUECKUE ONEepalii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJHO ONEPUPOBATh MOHATHIMHU: HPPALMOHAIBHBIE, MMOKa3aTEJIbHbIE U
Jorapu(MUUECKHe HEpPAaBEHCTBA, HAXOAUTh WX PEHICHUS C  TOMOIIBIO
PaBHOCWJIBHBIX IIEPEXOOB;

OCYHIECTBJISATH OTOOpP KOpPHEM TMpH pEUIEHUHu TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO ONEpUPOBaTh IMOHSATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATH HEoOXOoAuMmble (GOpPMYJbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIMHOCTEW pallMOHAIbHBIX, UPPALMOHAIBHBIX, TOKA3AaTEIbHbBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

pearb panMOHAJIBHEIE, UppalrOHaIbHBIE, IIOKa3aTelIbHbIE,
jgorapupMUyecKue U TPUTOHOMETPUYECKHWE YpaBHEHUs] U  HEPaBEHCTBA,
coJiepKallue MOAYJIU U apaMeTphbl;

IPUMEHSATH TpadUuecKre METOAbI JJI PEIICHHUs] YPABHEHUN U HEPABEHCTB, a
TaKXK€ 3a/1a4 C MapaMeTpaMu;

MOJIEJIMPOBaTh pealibHble CUTyalldd Ha S3bIKE€ alnreOpbl, COCTABIATH
BBIDAKECHUSI, YPABHEHMWS, HEPABEHCTBA W MX CHCTEMBI II0 YCJIOBHUIO 3a/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIENM C MCHOJB30BAHMEM ammapara aireopsl,
WHTEPHPETUPOBATH NOJYUYECHHBIN Pe3yJIbTar.

DYyHKIUM U TPAPUKHU:

CTPOUTHh TpauKU KOMMIO3UIMU (GYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTbH F€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPIMHATHON
MJIOCKOCTH;

cBOOOJHO OMNEpUpPOBaTh MOHATUSAMHU: TpadUKH TPUTOHOMETPHUUECKHUX
(yHKmii;

OPUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAaHUS pPEaIbHbBIX
MPOLIECCOB.

Havana maTeMaTH4ecKoOro aHajm3a:

UCIIOJIb30BaTh MPOU3BOIHYIO JUISl UCCIIE0BaHMS (DYHKIIMM HAa MOHOTOHHOCTD
Y DKCTPEMYMBI;

HAXOJUTh HAaOOJIbIIEe U HAMMEHBIIEE 3HAUCHUS (DYHKIIMM HENPEPHIBHOW Ha
OTpE3KE;

UCIIOJIB30BaTh IMPOU3BOJHYIO ISl HAXOXKJICHHUS HAWIy4ylIero peuieHus B
NPUKJIAJHBIX, B TOM YUCJIE COLUATBHO-3KOHOMUYECKHUX, 3a/1a4ax, JUIsl ONpeIeIeHUs
CKOPOCTH U yCKOpPEHUS Mpoliecca, 3aJaHHOTo (popMyron uin rpaduxkoM;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Has, ONpeAeHEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpA3HBIC AIIEMEHTApHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp M 0OBEMBI TEJ C MOMOUIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus nudpepeHInaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Koutpoapupie  IMpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
MHOXECTBO I€HCTBUTEIIBHBIX YHCEIL.
| MHorounensl. PaninoHanbHble ypaBHEHUS U 24 |
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHUH
) Oynkiun u rpadguku. CrenenHas GyHKIUs C 12 |
L[eJIbIM TIOKa3aTesIeM
3 Apudmerrndeckuii KOpeHb N-0 CTEIICHHU. 15 |
HppaumonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 |
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 |
JlorapupmMuueckne ypaBHEHHs
6 Tpuronomerpruyeckue BeIpaxkeHUs U 2 |
ypaBHEHUS
7 ITocnenoBaTeabHOCTH U IIPOrPECCUH 10 1
HenpepriBabie pynkuu. [IponsBoanas 20 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
10%* Peszepn 8*
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136/144* 10 0




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoarmpie  IMpaxrueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
| I/ICCJIGILOBaHI:Ie (GYHKITUH C TOMOIIBIO 2 |
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TpUTOHOMETPHUECKUX (HYHKIIHH. 14 |
Tpuronomerpuyeckue HepaBeHCTBA
4 WppanmonanpHble, OKa3aTebHbIE U 24 |
norapuMUYECKHe HEPABCHCTBA
KommiekcHble uncna 10 1
HarypanbHble u 1ienble ynucna 10 1
Cucremsl palMOHAIbHBIX, HPPALIUOHAIBHBIX
7 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapameTpamu 16 1
9 HOBTOPGHI/IG, 000011IeHIE, CUCTEMATH3 IS 16 )
3HaHUI
10%* Peseps 8*
OBULIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136/144* 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne uudgposbie
w/n Tema ypoka Beero Konrpoabnubie IIpakTuyeckue 06pAI0BATEBHELE
padoThI padoThI pecypes:
| MHOXeCTBO, ornepaluy HajJ MHOKECTBAMH 1 |
HX CBOMCTBA
2 Huarpammel Diinepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
anmapara JAJs pelleHus 3a1au
Panmonaneubie uncna. OOBIKHOBEHHBIC U
4 JECSITAYHBIC IPOOH, TPOIIEHTHI, 0ECKOHCUHBIC 1
MepUOANYECcKHe Ipoou
Panmonaneshbie uncna. OOBIKHOBEHHBIC U
5 JeCSITUUHBIE JPOOU, MPOLIEHThI, OECKOHEUHbIE 1
MIEPUOINYECKHE TPOOH
6 [Tpumenenue apobeii 1 IPOIEHTOB IS |
pelieHus: NpUKIaAHbIX 3a7a4
7 [Ipumenenue apobeii u NPOLEHTOB IS |
pelieHust NpUKIaAHbIX 3a7a4
2 HeiicTBuTenbHble uncia. PanimonaabHbIe U I
HMppaIMOHAIIbHBIC YHCIIa
9 Apudmerndeckre onepanuu ¢ |
JNEHCTBUTENbHBIMU YU CIIAMU
10 Mopaynp A€MCTBUTEIBHOTO YHUCIIA U €TI0 |

CBOMCTBA




11

12

13

[TpubnmmxEHHBIC BRIYMCIICHHS, IPABHIIA
OKPYTJICHUS, TPUKUIKA U OLICHKA PE3YyJIbTaTa
BBEIUHMCIICHU N

OCHOBHBIE METObI PELICHUS LIETbIX 1

JIPOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

OcHoBHBIC MCTOJbI pCHICHUSA LCIIbIX U

JIPOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

14

OcHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JNPOOHO-paLMOHAJIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

15

16

17

MHOro4wieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOro4IeHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

MHorousneHsl ¢ HeabMu Kod(hGuiineHTamu.
Teopema Buera

Pemrenne cucreM TMHEHHBIX YpaBHEHUN

18

19

20

Pemenue cucrem JIMHENHBIX ypaBHEHUI

Marpuia cucTeMsl JIMHEWHBIX YPaBHEHUM.
Onpenenurens MaTpUILBI 2X2, €r0
re€OMETPUUYECKUI CMBICI U CBOMCTBA;
BBIUHCJIEHUE €r0 3HAYCHUS

Onpenenurens MaTpULBl 2X2, €r0
rE€OMETPUUYECKUI CMBICI U CBOMCTBA;
BBIUHCJIEHUE €r0 3HAYCHUS

21

[IpuMeHeHne onpenenuTens A peueHus
CUCTEMBI JINHEWHBIX YPaBHEHHUU




22

23

Pemenne npukianHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

Pemenue npukiaaHbIX 3aa4 ¢ HOMOIIbIO
CHUCTEMbI JINHEHHBIX YpaBHEHUI

24

Konrponsnas pabdora: "PanmonanbHble
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JIMHENHBIX ypaBHEHUH"

25

26

27

OyHKIUA, CTIOCOOBI 3aaHus (PYHKITHH.
B3anmuo o6parubie ¢pynkmmun. Kommosurmst
byHKIUH

I'paduk pynkumuu. dnemMeHTapHBIC
npeoOpa3oBanus rpadukoB GyHKIUN
OO6acTh onpenesIcHus] © MHOKECTBO

3HaueHui pynkuuu. Hynu ¢yHkmm.
ITpomexyTKH 3HaK MOCTOSIHCTBA

28

YETHble U HEYETHBIE PYHKIIMHU.
[lepuognueckue pynkuuu. [Ipomexytku
MOHOTOHHOCTH (PYHKIIMH

29

30

31

MaxkcuMyMbl 1 MUHUMYMBI (DyHKIIHH.
Haubonbiiee u HaMeHbllIee 3HaYCHNE
(GYHKIIMM Ha IPOMEXKYTKE

Jluneiinas, kBaJpaTu4Has U JIpOOHO-
TUHEWHas QyHKIUH

DeMeHTapHOe UCCIIEeIOBaHNE U ITIOCTPOCHUE
rpaduKOB 3TUX HYHKLIUI

32

DneMeHTapHOe UCCIeI0BaHUE U IOCTPOEHUE
rpadukoB 3TuX QyHKUINN




CreneHsb ¢ LIEJIBIM IT0Ka3aTeiaeM. buaom

33 Herorona

34 Crenens C 1enbIM NI0KazareneM. bunom
HeroTona

35 CrenenHast GyHKIUS C HATYPATBHBIM U
1esbIM nokaszareneM. E€ cBoiicTBa u rpaduk

36 Kontponbnas padota: "CreneHnHas GyHKIHs.
E¢ cBoiicTBa u rpaduk"”

7 ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTENIEHU U €ro CBOMCTBA

33 Apudmernaeckuii KOpeHb HATYPaTbHON
CTEIIEHU U €ro CBOMCTBA

39 [Ipeobpa3oBaHUs YUCIOBBIX BBIPAKECHHH,
coJiepKalluX CTENEHU U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
COJIEpIKaIMX CTENIEHU U KOPHU

41 [IpeoOpa3oBaHUs YUCIOBBIX BbIPAXKEHHUI,
CoJIeprKaIlMX CTENEeHHU U KOPHU
WppanmonansHeie ypaBHeHNsA. OCHOBHbIE

42 METO/bI PEIICHHS UPPALMOHATBHBIX
YpaBHEHUU
WppanmonansHble ypaBHeHNsA. OCHOBHbIE

43 METO/bl PEIICHHS UPPALMOHATBHBIX
ypaBHEHUH
HppaumnonaneHsle ypaBHeHHs. OCHOBHBIE

44 METO/IbI PEIICHUS UPPALMOHAIBHBIX

ypaBHEHUH




PaBHOCHIIBHEIC IEPEXo0abl B pCHICHUHN

s UpPpalMOHATIbHBIX YpaBHEHUI

46 PaBHOCHIIBHBIE IEPEXOBI B PELICHUU
UPPaLMOHAIBHBIX YPaBHEHUI

A7 PaBHOCHIIBHBIE IEPEXOBI B PELIEHUU
UPpalMOHAIIbHBIX YpaBHEHUI

43 PaBHOCHIIBHBIE IEPEXOBI B PELICHUU
UppalMOHATIbHBIX YpaBHEHUI
CaoiicTBa 1 rpad UK KOpHS N-Oi CTETIEHU KaK

49 (GyHKIMN 0OpaTHOM CTENEHH ¢ HaTypaJlbHbIM
IIOKa3aTeseM
CBoiicTBa U rpadK KOPHS N-0i CTETIEHU KaK

50 (GYHKIIUU 00OpaTHOM CTENEHU C HATYPaTbHBIM
IIOKa3aTeseM
KonTponbnas padora: "CsoiicTBa u rpaduk

51 KOpHS n-0M creneHu. MppanroHanbHbIe
ypaBHEHHUS"

50 CreneHs ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€
CBOMCTBA

53 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€
CBOMCTBA

54 CreneHb ¢ pallMOHAIBHBIM TTOKA3aTeNeM U €€
CBOMCTBA

55 IToka3zarenbHast GyHKIMS, €€ CBOMCTBA U
rpaduk

56 Wcnonb3oBanue rpaduka GyHKIUU A5

pelIeHns] ypaBHEHUI




Hcnons3oBanue rpaduka GyHKIUN 115

57 . 1
pelIeHnsl ypaBHEHUI

58 IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE |
METO/bI peIIEHUs 0Ka3aTeJIbHBIX YPaBHEHUI

59 ITokazarenbHble ypaBHEHUSA. OCHOBHBIE |
METO/Ibl pELICHNUS [10KA3aTEIbHbIX YPABHEHUN

60 IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE |
METO/Ibl pEIIEHNUs T0KA3aTeNbHbIX YPaBHEHUN

61 Kontposbnas padota: "[lokazaTenpHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm uucna. CoiicTa norapugpma 1

63 Jlorapudm uucna. CpoiicTBa orapudpma 1

64 Jlorapudm uucna. CoiicTa norapugpma 1

65 JlecsiTuuHBIE U HATYpaJibHBIE TOTapU(PMBbI 1

66 JlecsiTuuHBIE U HATYpaJibHbIE JTOTapUPMBbI 1

67 IIpeoOpa3oBanue BoIpaXKEHUH, COAEPIKAIINX |
Jorapu@msl

68 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX |
Jorapupmbl

69 [TpeoOpazoBanme BhIpaXXEHUN, CONEPKAIIIX |
Jorapu@msl

70 Jlorapudmuueckas pyHKIus, €€ CBOHCTBA U 1
rpaduk

7 Jlorapudpmuueckas pyHkuus, €€ CBOWCTBA U 1
rpaduk

7 Ucnons3zoBanne rpaduka QyHKIUN 115 |

peuieHus: ypaBHEHUI




Hcnons3oBanue rpaduka GyHKIUN 115

73 pelieHusl ypaBHEHU N
Jlorapudmuueckue ypaBHeHusl. OCHOBHBIE

74 METO/bI PEIICHHS JIOTapU(PMUUECKUX
ypaBHEHUI
Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIE

75 METOBI peIIeHUs JIorapu(PMUIECKUX
ypaBHEHUH
Jlorapudmuaeckue ypaBaeHus. OCHOBHBIE

76 METOBI peIIeHUs JIOTapu(PMUIECKUX
YpaBHEHUU

77 PaBHOCHIIbHBIE ITEPEXO/IbI B pEILICHUH
JorapupMUUECKUX YpaBHECHUN

73 PaBHOCHIIbHBIE NTEPEXO/IbI B pEILICHUH
JorapupMHUUECKUX ypaBHEHUN

79 KonTponbnas padora: "Jlorapudpmuueckas
¢bynkus. Jlorapupmuueckue ypaBenus"

20 CuHyC, KOCUHYC, TAHT€HC U KOTAaHT'€HC
YHCIIOBOT'O apryMeHTa

21 CuHyC, KOCUHYC, TAHT€HC U KOTAaHT'€HC
YHCIIOBOT'O apryMeHTa

2 ApKCUHYC, apKKOCHHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa

23 ApPKCHHYC, apKKOCHHYC U apKTaHI€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>XKHOCTb,

84 OIIpEeAEIEHUE TPUTOHOMETPHUUECKHUX

(GYHKIMN YHUCIOBOTO apryMeHTa




Tpuronomerpuyeckasi OKpy>KHOCTb,

85 onpeJieJICHUE TPUTOHOMETPUUECKHUX 1
(GYHKIMN 9MCIOBOTO apryMEeHTa

86 OcCHOBHBIE TPUTOHOMETPUUYECKHUE (POPMYJIIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

88 OcCHOBHBIE TPUTOHOMETPUUYECKHUE (POPMYJIIBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

90 IIpeoOpa3oBaHue TPUrOHOMETPHUECKUX |
BbIpaKCHUI

o1 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX |
BbIpaKCHUI

9 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX !
BBIPAKCHUI

03 IIpeoOpa3oBaHue TPUrOHOMETPHUECKUX 1
BBIPAKECHUIN

94 Pemenne TpuroHOMeTpU4ECKUX YpaBHEHUN 1

95 Pemennie TpUroHOMETpHUUECKUX ypaBHEHUIN 1

96 Perienue TpUroHOMETPUUECKUX YpaBHEHUN 1

97 Pemenne TpuroHoMeTpU4ECKUX YpaBHEHUN 1

98 Perienue TpUroHOMETPUUECKUX YpaBHEHUN 1

99 Pemenne TpUroHoMeTpUUeCKUX ypaBHEHUIN 1

100 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUN 1

101

KonTponbHas pabora:
"TpuUroHoMeTprU4ECKUE BBIPAKEHUS U
TPUTOHOMETPUYECKNE YPaBHEHUS"




HOCJ’IGILOB&TCJ’IBHOCTI/I, CIIOCOOBI 3aJaHusg

102 nocjuenoBarenbHocTel. MeTtog
MaTeMaTUYECKON MHIYKIIUU
MOHOTOHHBIE U OTPAHUYEHHBIE

103 rnocaeaoBarenbHOCTH. McTopus ananuza
0ECKOHEYHO MaJbIX

104 Apudmernueckas Iporpeccust

105 I'eomeTpuueckas nmporpeccus

106 beckoHeuHo yObIBarolasi reOMeTpuYecKas
nporpeccus

107 CymMma 6eckoHeuHO yObIBaroIei
reOMETPUUYECKOI MPOrpeccuu

108 JIMHENHBIN U SKCIOHEHIIMATIbHBIA POCT.
Yucno e. Dopmyiia CIOKHBIX IPOLIEHTOB

109 JIMHENHBIN U DKCIIOHEHIMAIIBHBIA POCT.
Yucino e. Popmyra CI0KHBIX IPOLEHTOB

110 Hcnonb30BaHne Nporpeccuu Ajsi peeHus
peasIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

11 KontponbHas pabdora: "[locnenoBareabHOCTH
u porpeccun”

112 HenpepriBHblE GYHKIIMN U X CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI I'paUKOB
byHKIHIT

114 CBoiicTBa (yHKIMH HETIPEPHIBHBIX HA
OTpE3Ke

115 CaoiicTBa (yHKIIMI HETIPEPHIBHBIX Ha
OTpe3Ke

116 Meroa UHTEPBAJIOB JUIsl PELIEHUS] HEPABEHCTB




117

MeTOI[ HHTEPBAJIIOB JJIA pCHICHUSA HCPABECHCTB

118 Meroa MHTEPBAJIOB ULl PELICHUS HEPABEHCTB

119 [IpumeneHne CBOMCTB HEMPEPHIBHBIX
(GyHKUIMN 1715 pelieHus 3a1a4

120 [IpumeHeHne CBOMCTB HEMPEPHIBHBIX
(GyHKUMH 1715 pelieHus 3a1a4

121 IlepBast u BTOpast pOU3BOIHELIC KU1

YH

Onpenenenue, reOMETPUIECKUNA CMBICIT

122 ’
MPOU3BOIHOMN

123 Onpenenenue, GU3NIECKUN CMBICIT
MPOU3BOIHOMN

124 VYpaBHeHHE KacaTeIbHOU K TpauKy
byHKIIIN

125 VYpaBHeHHE KacaTeIbHOU K TpauKy
byHKIIUN

126 [Ipon3BoiHBIE AIEMEHTAPHBIX (PYHKINN

127 [Ipon3BoiHBIE AIEMEHTAPHBIX (PYHKINN

128 IIponsBoHas CyMMBI, TPOU3BEACHMUS,
YaCTHOTO U KOMITO3UIMU (QYHKIUH

129 [Ipon3BoiHast CyMMBI, TPOU3BEACHMUS,
YaCTHOTO ¥ KOMITO3ULINU (YHKIUI

130 IIpon3BoHas CyMMBI, IPOU3BEACHMUS,
YaCTHOTO U KOMITO3UIIMU (DYHKIIUN

131 KonrtponsHas padora: "[IpouszBoanas”

132 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL

3HaHui: "YpaBHeHus"




133 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL |
3HaHui: "Oynkaun"
134 Hrorosas koHTpobHas paboTa 1 1
135 HToroBast KOHTpOJIbHAs paboTa 1 1
136 HOBTOPCHI/IG, 000011IeHNEe, CUCTEMATH3AIUS |
3HaHUI
1431471; Peseps. [loBTopenue 8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10

/144%




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne Tema ypoka KonrTpoabubie IIpakTuueckue upposLIe
n/n Bcero P o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
| [Ipumenenue Mpou3BOIHON K HCCIIET0BAHUIO |
(GyHKIMH HA MOHOTOHHOCTD U DKCTPEMYMBI
) [IpuMeHeHre POU3BOJHON K UCCIIEI0BAHUIO |
(GyHKINH HA MOHOTOHHOCTD U DKCTPEMYMBI
3 [IpuMeHeHre pOU3BOJHOM K UCCIIEI0BAHUIO |
GbyHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBbI
4 [Ipumenenue npou3BOIHON K UCCIIET0BAHUIO |
(GyHKIMH HA MOHOTOHHOCTD U DKCTPEMYMBI
5 [TpuMmeHeHne NPON3BOJHON K UCCIIEIOBAaHUIO |
(GyHKIMI HA MOHOTOHHOCTb M 3KCTPEMYMBbI
6 [TpuMmeHeHne NPON3BOJHON K UCCIIEIOBAaHUIO |
(GyHKLIUH HA MOHOTOHHOCTb U AKCTPEMYMBI
Haxoxnenne HanbobIIero 1 HANMEHBILETO
7 3HauEHUs HENPEPHIBHON PYHKIINU Ha 1
OTpe3Ke
Haxoxnenrne Haubob11ero 1 HauMEHbIIETro
8 3HAaYEHUS HETPEPbIBHOM PYHKIINU Ha 1
OTpe3Ke
HaxoxeHre HanOobIIero 1 HAMMEHbIIETO
9 3Ha4YeHUs HeMPEPbIBHON (QPYHKIIMH Ha 1

OTpe3Ke




10

11

12

Haxoxnenre HaubobI1ero 1 HaMMEHbIIETro
3HAUEHUS HEMPEPHIBHON PyHKIINK HA
OTpe3Ke

Haxoxnenrne HaubobI1ero 1 HaMMEHbIIETro
3HAYEHUS HEMPEPbIBHOM (PyHKLINU Ha
OTpe3Ke

Haxoxaenre HanOoIbIIero 1 HANMEHBIIIETO
3HAuUEHUs HEMPEPHIBHON PYHKIINU HA
OTpe3Ke

13

IIprumeHeHnre npou3BOIHOM [l HAXO0XKACHUS
HAWIYYIIETrO PEUICHUS B TPUKIIAIHBIX
3a/1a4ax

14

15

16

17

IIprumeHeHre npou3BOIHOM [l HAXO0KACHUS
HAWIYYIIETrO PEUIEHUS B TPUKIAIHBIX
3a/1a4ax

IIprMeHeHre nporu3BOIHOMN ISt
ONIPENEIIEHUS CKOPOCTU U YCKOPEHUS
npoiiecca, 3a1aHHOT0 (POPMYIION MITH
rpaduxkom

IIprMmeHeHre nporu3BOIHOMN ISt
ONPENEIIEHUS CKOPOCTU U YCKOPEHUS
mpoliecca, 3aIaHHoro GopMysIon WiIH
rpaduxom

Komnosunus ¢pyHkuumit

18
19

Komnosumus ¢pyHkumii

Komnosunus ¢pyHkuumit

20

['eomeTpuyeckue o6pa3bl ypaBHEHUH Ha
KOOPJMHATHOM IIOCKOCTH




['eomeTpuueckue 0Opa3bl ypaBHEHUN Ha

21 KOOPAMHATHOW INIOCKOCTH

” KoHntponbnas padora: "UccnenoBanue
(GYHKIHHA ¢ TTOMOIIBIO TPOU3BOAHON"

7 [lepBooOpa3Has, OCHOBHOE CBOICTBO
epBOOOPA3HBIX

4 [TepBooOpasHbIe AIeMEHTaAPHBIX (YHKIIUN.
[IpaBuna Hax0XIEHHS IEPBOOOPA3HBIX

)5 [TepBooOpazHbIe 37IeMEHTAPHBIX (YHKITUI.
[TpaBuiia HaX 0k I€HUS IEPBOOOPAZHBIX

2% Nuterpai. I'eoMmeTpuyeckuii CMbICIT
MHTETpasa

7 Brruucnenue onpenenéHHOro HHTErpaia mno
dopmyne Herorona-Jleitbnuia

)3 Boruncnenue onpenea€HHOro HHTErpaia mno
dbopmyne Herorona-Jleitbnuia

79 [IpumeneHnne nHTerpana s HaxoXKIACHUs
TJIOMIAJIeH TUIOCKUX (PUTyp

30 ITpuMmeHeHne nHTEerpana 11 HaXOXKACHUS
00BEMOB reOMETPUYECKHX TeI

31 [Ipumeps! pemiennii qudpepeHnnaIbHbIX
yYpaBHEHUN

1 [Tpumeps! pemieHuit AudpepeHnnaIbHbIX
ypaBHEHUU
MaremaTnueckoe MOJEINPOBAHUE PEATIBHBIX

33 IPOIIECCOB ¢ MOMOIIBIO AU PepeHIInanbHBIX

ypaBHEHUU




Kontpoinbnas padota: "[lepBoobpasznas u

34 " 1
UHTErpa

35 Tpuronomerpuyeckue GyHKLINHU, UX |
CBOWCTBA U rpaduKu

36 Tpuronomerpudeckue GyHKINHU, UX |
CBOWCTBA U TpaduKu

37 Tpuronomerpudeckue GyHKINHU, UX |
CBOWCTBA U TpapuKu

13 Tpuronomerpudeckue GyHKLINU, UX |
CBOWCTBA U rpaduKu

39 Tpuronomerpudeckne GyHKINHU, HX |
CBOWCTBA U TpapuKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YpaBHEHUH C IOMOLIBIO 1
TPUTOHOMETPHUUECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C TIOMOIIBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

42 YPaBHEHUH C TIOMOIIBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHIX

43 YpaBHEHUH € TOMOUIBIO 1
TPUTOHOMETPUYECKON OKPYKHOCTH

44 Peuienne TpUroHOMETPUYECKUX HEPABEHCTB 1

45 Pemenne TpuroHOMETpUYECKNX HEPABEHCTB 1

46 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB 1

47 Pemenne TpuroHoMeTpuUECKUX HEPABEHCTB 1




Kontponbnas pabora: "I 'paduku

48 TPUTOHOMETPUUYECKHUX (PYHKIUH.
Tpuronomerpuueckue HepaBeHcTBa"

49 OcHOBHBIE METOIbI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OcHOBHBIE METO/bI PELLICHUS
[I0Ka3aTeIbHbIX HEPABEHCTB

51 OcCHOBHBIE METO/IbI PELLICHUS
[I0Ka3aTeIbHbIX HEPABEHCTB

57 OcHOBHBIE METOIbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OcCHOBHBIE METO/IbI PELLICHUS
norapu(pMHUECKUX HEPABEHCTB

54 OcHOBHBIE METOIbI PEIICHUS
norapu(pMUUECKIX HEPABEHCTB

55 OcHOBHBIE METO/BI PELLIEHUS
JorapupMHUECKUX HEPABEHCTB

56 OcHOBHBIE METObI PELLICHUS
norapu(pMUUECKIX HEPABEHCTB

57 OcHOBHBIE METO/BI PELLIEHUS
UppaIMOHATIHLHBIX HEPABEHCTB

53 OcHOBHBIE METO/BI PELLIEHUS
UppalMOHAIbHBIX HEPABEHCTB

59 OcHOBHBIE METO/IbI PELIEHUS
UppaIMOHATHLHBIX HEPABEHCTB

60 OcHOBHBIE METO/BI PELLIEHUS

MPPALMOHAJIBHBIX HEPABEHCTB




['padmyeckue METOABI peLIeHHs

01 UppaMOHATILHBIX YPaBHEHUN

& I'paduueckue MeTObl pelIeHus
UppaLMOHATIBHBIX YPaBHEHUN

63 I'paduueckue MeTOIBI pelIeHUS
II0OKa3aTeJIbHBIX YPaBHEHUU

64 I'paduueckue MeTObl pelIeHus
NOKa3aTeIbHBIX HEPABEHCTB

65 I'paduueckue MeToIbl pelIeHus
JOrapu(pMHUUECKUX ypaBHEHUH

66 I'paduaeckue MeTO Bl pemeHHus
norapupMHUECKUX HEPABEHCTB

67 ['paduueckue MeTOIbl peleHus
J0rapupMHUUECKUX HEPABEHCTB
I'paduueckue MeTObI pelIeHus

68 NOKa3aTeIbHbIX U JIOTapu(MUIECKUX
yYpaBHEHUHU
I'padmaeckne MeTO B pemeHHs

69 MOKa3aTeNIbHbBIX U JIOrapu(PMUUYECKUX
yYpaBHEHUHU
I'paduaeckne MeTOBI pemeHHS

70 MOKa3aTeNbHBIX U JIOrapu(MUYECKUX
HEPaBEHCTB
I'paduueckue MeTo bl peneHus

71 NOKa3aTeIbHbBIX U JIOTapu(MUIECKUX

HEpPaBEHCTB




KoHntponbHas pabdorta: "UppanuoHaibHbIe,

72 noKa3atesbHbIe U JJorapudMuieckue
HepaBeHcTBa"
KomruiekcHbie uncia. Anredbpandeckas u

73 TpUTrOHOMETpHUUECKast (POPMBI 3anucu
KOMIUIEKCHOT'O YHUCJIa
KommuiekcHbie uncna. Anrebpandeckas u

74 TpUrOHOMETpHUUEcKast (POPMBI 3arnucu
KOMIUIEKCHOT'O YHMCJIa

75 Apudmerndeckne onepanum ¢
KOMIUIEKCHBIMU YHCIIaMU

76 Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMU YK CIIaMU

77 N300pakeHre KOMIUIEKCHBIX YUCEN Ha
KOOpPJAMHATHOM INIOCKOCTH

73 N306pakeHne KOMIJIEKCHBIX YHCEN Ha
KOOPAMHATHOM IIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii crenenu u3
KOMIUIEKCHOTO YHUCJIa

20 ®opmyna Myaspa. KopHu n-oii crenenu u3
KOMIUIEKCHOTO YHUCIIa
[TprMeHeHre KOMIUIEKCHBIX YUCEeI JJIs

81 penieHus GU3NUECKUX U F€OMETPHUUECKHUX
3aja4

2 KonTtponsHas padora: "KomruiekcHbie
yucia

83 Harypainbnsle u niensie yucna

84 HatypanbHble U 11e51b1e ynciia




HpI/IMeHeHI/IC IIPU3HAKOB JCIMMOCTH LEIIBIX

85
yucell

26 [TprMeHeHne NPU3HAKOB JIEIUMOCTH LIEIIBIX
qucenl

87 [IpumeHeHre MPU3HAKOB AETUMOCTH HENIBIX
gucen: HOJl u HOK

28 [TprMeHeHne NPU3HAKOB JI€IUMOCTH LIEIIbIX
gucen: HOJl m HOK

29 [TprMeHeHre NPU3HAKOB JIEIUMOCTH LIEIIbIX
YHCEe: OCTATKU [0 MOJYJIO

90 [IpuMeHeHre MPU3HAKOB AETUMOCTH HENIBIX
YHCEeJI: OCTaTKU 10 MOJYJIIO
[TprMeHeHre NPU3HAKOB JIEIUMOCTH LIEIIbIX

91 yucen: anroput™ EBkimnna ais pemeHus
3a/1a4 B LIEJIBIX YKCIax

9 Konrtponbnas pabora: "Teopus nenbix
yucen"
CucreMa 1 COBOKYTHOCTb ypaBHEHUH.

93 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEAICTBUSA
CucreMa 1 COBOKYTHOCTb ypaBHEHUH.

94 PaBHOCWIIBHBIE CHCTEMBI M CUCTEMBI-
CIIEICTBUS

95 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUI
OCHOBHBIEC METOJIBI PEIICHUS CUCTEM U

96 COBOKYITHOCTEW NPpalliOHAIBHBIX

yYpaBHEHUN




97 OcCHOBHBIE METO/BI PELLICHUS CUCTEM U
COBOKYITHOCTEH IOKAa3aTEIbHbIX YPABHECHUN

OcCHOBHBIE MCTOABI pCICHUA CUCTEM U

98
COBOKYITHOCTCH IMOKA3aTCIbHBIX YPaBHCHUU

OcHOBHBIE MCTOJbI pCICHUA CUCTCM U
99 COBOKYITHOCTEH JIoTapu(pMUIecKux
ypaBHEHU U

OCHOBHBIEC METO/IbI PEIICHUS CUCTEM U
100 COBOKYITHOCTEH JIoTapu(hMUIECKHX
ypaBHEHU U

[TpuMeHeHHe crCcTeM K pelIeHUI0
MaTeMaTHUYeCKUX 3aJau 1 3a/1a4 u3

101 pa3IUYHbIX 00JaCTe HayKH U pealbHON
YKU3HU, UTHTEpIPETaLus IOTy4YEeHHBIX
pe3yabTaToB

[TpuMeHeHNEe CUCTEM K PELICHUIO
MaTeMaTUYECKUX 3a7a4 U 3a7a4 u3

102 Pa3IUYHbBIX 00JaCTe HayKH U pealibHOM
YKU3HU, MTHTEPIPETaLus OTy4YEeHHBIX
pe3yabTaToB

[TpMeHeHNEe HEPABEHCTB K PEIIECHUIO
MaTeMaTHUYECKUX 3aa4 U 3a7a4 u3

103 pa3InyYHbIX 00JacTel HayKH U peaibHOM
YKU3HU, HTHTEPIPETaLs OTy4YEeHHBIX
pe3yiIbTaToB

KonTtponbHas padora: "Cucremsbl
104 paloHaIbHBIX, NPPALMOHAIBHBIX
MOKa3aTeNbHBIX U JOrapu(PMUUECKUX

ypaBHEeHH"




105

PanmonaneHble ypaBHEHUS ¢ TapaMeTpaMu

106 PannonanbHble HEpaBEHCTBaA € TapaMeTpaMu

107 ParimonanbHbIE CHCTEMBI C TapaMeTpaMu

108 HppauroHanbHble ypaBHEHMs], HEPABEHCTBA
C mapameTpamu

109 WppannoHnaiibHbIE CUCTEMBI ¢ TapaMeTpaMu

110 [loka3zaTenbHbIe ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 IToka3aTenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmuueckre ypaBHEHUs, HEPAaBEHCTBA
C mapameTpaMu

113 Jlorapudmudeckue CUCTEMBI ¢ TTapaMeTpamMu

114 TpuronomeTpruyeckue ypaBHEHHUS C
napaMeTrpamu

115 TpuroHomeTpuueCcKrue HEPaBEHCTBA C
napameTpamu

116 TpuronoMeTpuyecKrue CUCTEMBI C
napameTpamu
IToctpoenune u ucciegoBaHue

117 MaTeMaTUYECKUX MOJIENIeN peabHbIX
CUTYallMil C TOMOIIBIO YPABHEHUH C
napaMeTpamu
[TocTpoenue u uccnenoBanue

118 MaTeMaTHUYeCKUX MOJIENIeN peabHbIX
CUTYallHil C TOMOIIIBIO CUCTEM YPABHEHHH C
napaMeTpamu

119 [TocTpoenue u uccienoBanue

MaTeMaTHYeCKUX MoAeaei PCaJIbHBIX




120

CUTYalUi C MOMOIIIBIO CUCTEM YPaBHEHHI ¢
napaMeTpamu

KoHnTtpoinbHast pabora: "3amauu ¢
napamerpamu"

121

122

123

[ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUs
3HaHui: "YpaBHeHus"
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS

3HaHui: "YpaBHeHus"

[ToBTOpenue, 06001IeHNE, CUCTEMaTH3AIUs
3HaHui: "YpaBHeHus. Cucrembl ypaBHEHUN'

124

125

126

[ToBTOpenue, 0600IICHNE, CHCTEMATH3AIUS
3HaHuii: "HepaBencrtna"
[ToBTOpenue, 060061IeHNE, CUCTEeMaTH3aIUs
3HaHuii: "HepaBencrna"
[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs
3HaHui: "HepaBencrsa"

127

128

129

[ToBTOpenue, 0600IIEHNEe, CUCTEMATH3AIIHS
3Hanuii: "[IpousBoaHas u e€ npuMeHeHue"
[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs
3HaHui: "lIponsBoaHas u €€ npuMeHeHue"
[ToBTOpeHue, 0600IIEHNE, CUCTEMATHU3AIIHS
3Hanui: "lIponsBoaHas u e€ npuMeHeHue"

130

131

132

[ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHuil: "MHTErpan u ero npuMeHeHue"
[ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHui: "OyHkun"

[ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIH
3HaHui: "OyHkun"




[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS

133 o " 1

3HaHuil: "OyHKIUU
134 HroroBast koHTpoIbHAs paboTa 1 1
135 Wrorosast KoHTpOJIbHASA paboTa 1 1
136 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS |

3HaAHUU
137-
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Anre6pa u Havauia (6a30BbIM U yriryOaeHHbIH ypoBeHb)10-11xki1., Anumos 1. A.,

Kossirun FO.M.,, Tkauésa M.B. u ap., M3narensctBo «IIpocBeieHue.

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA
Anrebpa u Hauajga MaTeMaTUYECKOro aHaian3a. MeTonuecKue peKOMEHJaliH.

10-11 xnaccer - ®epoposa H.E., TkaueBa M.B. k aBropckomy YMK Anumos I11.

A.

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bu6mmoreka IJOK

DOI'NC «Mog mkona»



PABOYAS ITPOTPAMMA
(ID 2190544)

yueOHoro npeamera «I'eomerpusi. Yriy0JeHHbIH YPOBEHb»

INOACHUTEJIBHASA 3AIIMCKA

["'eoMeTpus sBIsIETCS OMHUM M3 0A30BBIX KYpPCOB Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHMs, TaK KakK O0OECIeYMBAET BO3MOXKHOCTb W3YYCHHUS JUCIHUIUIAH
€CTECTBEHHO-HAYYHOW HAIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonbKy JOTHYECKOE MBIIIICHUE, (HOPMUPYEMOE NPU U3yUSHUH 00YyIarOTUMUCS
NOHATUHUHBIX OCHOB TE€OMETPHH, NIPH J0KA3aTeIbCTBE TEOPEM U TMOCTPOCHHUH
LEMOYKH JIOTUYECKUX YTBEPXKIACHUHN MPU PEIICHUHN T€OMETPUIECKUX 3a/1a4, YMEHHUE
BBIJIBUTaTh W ONPOBEPraTh THUIIOTE3bl HEMOCPEACTBEHHO HCHOJIB3YIOTCS MpHU
pElIeHUN 3a]a4 €CTECTBEHHO-HAYYHOTO IIMKJIA, B YACTHOCTH (PU3UYECKHX 3aj1a4.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriayOiaEéHHOM
YPOBHE — pa3BUTUE UHAUBUAYAIBHBIX CIOCOOHOCTEN 00yUarOUXCsl TPU U3yUEHUN
r€OMETPUHU, KaK COCTaBJSIOIIEH mpeAMeTHOM obnacth «Maremaruka U
nHpopMaTHKa» yepes odecrnedeHrne BO3MOKHOCTH MIPUOOPETEHUS M UCITOIb30BaHUS
Oomee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U JCUCTBUH, CTICIU(PUIHBIX TEOMETPUH,
Y HEOOXOIUMBIX JJIs1 YCHEIIHOro MPOodecCHOHAIBHOTO0 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAaHUEM MAaTEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca T'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PACHIMPSAIONIMMH ¥ YCUIIUBAIOIIUMHU Kypc 6a30BOTO YPOBHS, SIBIISIOTCS:

pacuIMpeHue MpeCTaBICHUsI O TEOMETPUU KaK YacTH MUPOBOM KYJIbTYpPhI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPUH C OKPYKAIOIINUM MUPOM;

dbopMHpoBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIrypax Kak o
BAKHEHIINX MaTEMaTUYECKUX MOJIENAX, MO3BOJSIONIUMX OINKUCHIBATh U U3Yy4aTh
pa3HbI€ SIBJICHUS OKPY’KAIOIIEr0 MUPA, 3HAHUE MOHATUIHOTO arapara no pasieiy
«CtepeomeTpus» yueOHOT0 Kypca reOMeTpHH;

dbopMupoBaHUE€  YMEHHS  BJIaJIcTh ~ OCHOBHBIMM  TIOHSTHUAMH O
MPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWCTBaMH, 3HAHUE TEOPEM,
dbopMyT ¥ yMEHHE UX TPHUMEHSITh, YMEHHS JIOKa3bIBaTh TEOPEMBI M HAXOIUTh
HECTaHJapTHHIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMHUpoOBaHUE YMEHHS pacliO3HAaBaTh HA YEPTEkKax, MOACISIX U B peaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaThH TE€OMETPUYECKUE
MOJEIIH;



¢bopMupoBaHHE TMOHMMAHUS BO3MOXKHOCTH aKCHOMATHUYECKOTO MOCTPOCHUS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME TMOHWMAHUS POJM AKCHOMATHUKHU TPHU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMHpoBaHUE yMEHUS BIAJAETh METOJAMHU JO0KA3aTeNbCTB W aJITOPUTMOB
pELIEHUs], YMEHHS UX IPUMEHSATh, TPOBOJNTH 10KA3aTEIIbHBIE PACCYKICHUS B XOJI€
pELICHHUs] CTEPEOMETPUUYECKHX 3aJad W 3a7a4y C IMPAKTHYECKUM COAEpPKaHUEM,
dbopMupOBaHHE TIPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
000CHOBaHUY MaTEMaTUYECKUX YTBEPKICHUN U POJIM aKCHOMATUKU B MIPOBEACHUU
JNETYKTUBHBIX PACCYXICHUN;

pPa3BUTHE M COBEPIICHCTBOBAHME MHTEIUIEKTY&JIbHBIX UM  TBOPYECKHUX
CIIOCOOHOCTEN 00yUaroIMXCs, MO3HABATEIbHOW aKTUBHOCTH, UCCIIEIOBATEIILCKUX
YMEHUM, KpUTUYHOCTH MBIIUIEHUS, HUHTEpPECa K U3YUEHUIO TEOMETPUU;

¢opMupoBanre (yHKIMOHAIBLHOW TI'PaMOTHOCTH, PEJIEBAHTHON T€OMETPHUM:
YMEHMsI paclo3HaBaTh IMPOSIBICHUS T'€OMETPUUYECKUX TMOHATUH, OOBEKTOB H
3aKOHOMEPHOCTEN B peajbHBIX >KMU3HEHHBIX CUTYALMSIX W NPU U3YUEHUU JIPYTUX
y4eOHBIX MPEIMETOB, TMPOSABJICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAHUS MOCTPOEHHBIX MOJENEH,
WHTEPHPETALNN [TOJTYYEHHBIX PE3YJIBTATOB.

OCHOBHBIMH COZIEpKATEIbHBIMU JIMHUAMU yueOHOro Kypca «['eomerpus» B
10-11 wmaccax sBmsaworcs: «lIpsmMble W MUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTopsl UM  KOOPAWHATHI B
IIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHMEe «yMETh OINEPUPOBATH
HOHSTUSAMWY», PEJIEBAHTHBIMU '€OMETPUH HA YIIIyOIEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCUTCSI KO BCEM COJEpPKAaTEIbHBIM JMHUSAM Y4eOHOro Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHUH  pacmpenensercs He TOJBbKO IO
COJIEpKaTEeNIbHBIM JIMHUSAM, HO U 10 rojam obyuenus. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus dDenepanbHoil pabodeit
POrpamMMbl, paclpeleaEHHbIM IO ToAaM OOYYEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOMPOCaM O0yUaroIuecs
oOpamiajuch HEOJHOKpPAaTHO. OTO MO3BOJIIET OPraHU30BaTh  OBJAJCHHE
r€OMETPUYECKUMH MOHATHSAMH M HABBIKAMU ITOCJIEI0OBATEIBHO U IMOCTYNATEIBHO, C
COOJII0ICHHEM TIPUHIUIA TPEEMCTBEHHOCTH, a HOBbIE 3HAaHUS BKJIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUYECKUX MPEJICTABICHUN 00YyYalOIUXCsl, pacliupss U yrinyOmusis
e€, 00pa3ysi NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k U3y4eHHIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus ans  AuddepeHuranuu  o0ydeHus, IMOCTPOSHUS
UHAMBUIYAJIbHBIX 00pa30BaTENbHBIX MPOrpaMM, OOECHEYUTh YriayOn€HHOE
M3Yy4YeHUE T€OMETPUM KaK COCTaBIIAIONIeH yueOHoro npeamera «MareMaTukay;



MOATOTOBUTh OOYYAIOMIMXCA K TMPOJODKEHUIO HW3YYCHUS MATEMaTHKU C
yaéToM BBIOOpa Oymymiedt mpodeccun, obOecnedrnBas MPEEMCTBEHHOCTh MEXKITY
o0uM 1 IpoecCHOHATBFHBIM 00Pa30BaHUEM.

Ha wusydyenue yueOGHOro kypca «l'eomerpusi» Ha YIIIyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kmacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 Jaca B HEJIeINIO).

Ha uzydenne yueOHoro kypca «l'eoMerpusi» Ha yriyOln€HHOM ypOBHE OYHO-
3a0uHOM popmbl 00ydeHust oTBoaUTCs 216 yaca: B 10 kimacce — 108 gaca (3 gaca B
Heneno), B 11 kimacce — 108 gaca (3 yaca B HeJIeIIO).

COAEPKAHUE OBYUYEHMUSA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, npsMas, IUIOCKOCTb,
npoctpancTBO. IloHATHE 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPHUU:
AKCHUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKANOIIUECS,
napajuielbHble W CKpellMBaronyecs npsmMble. [Ipu3Haky CKpenMBarOIIUXCs
npsambIX. [lapamiensHOCTh NPSIMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapaJlIeIbHbIC
IpsIMbIE B IPOCTPAHCTBE, MAPAIUIEIIBHOCTD TPEX MPSAMBIX, NAPAIUIEIBHOCTD MPSMOKN
U IUIocKOCTH. IlapamienbHOe M LEHTpPaTbHOE INPOEKTHUPOBAHUE, HU300pAKEHUE
¢uryp. OCHOBHbIE CBOHCTBAa NapajljIeNbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢uryp B nmapayuieqbHOM MPOEKUUHU. YTJbl C COHANPABIEHHBIMU CTOPOHAMH, YIOJ
MEXIy NpSMBIMH B NPOCTpaHCTBE. llapaienbHOCTh TUIOCKOCTEN: NapasuiesIbHbIe
IIJIOCKOCTH, CBOWCTBA IapajijIeabHbIX IJIOCKOCTEH. IIpocrenmue
POCTPAHCTBEHHbIE (QUIYyphl HaA IUIOCKOCTH: TETpaj’Ap, MapajulelienuIe],
MMOCTPOEHUE CEUCHUN.

[lepneHANKYJISIPHOCTD NPSIMOM U IJIOCKOCTH: MEPIEHAUKYISIPHBIEC MIPSIMBIE B
IIPOCTPAHCTBE, MpsAMBIE IAPAJUICIbHBIE W NEPIEHIUKYJSPHbIE K IUIOCKOCTH,
MPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHHUE.
[lepneHAuKyIISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSIHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKIUs (GUTYPHI Ha IMIIOCKOCTh. [lepneHauKyasipHOCTb
IJIOCKOCTEN: NPU3HAK MEPHEHAUKYIAPHOCTH ABYX ILIOCKOCTEW. Teopema o Tpéx
NEPIEHANKYIIAPaX.

Yribl B IPOCTPAHCTBE: YroJl MEXKIY HMPSAMOM U IUIOCKOCTBIO, IBYI'PAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOIOTPAHHBIE YIJIBL.



CBolicTBa IUTOCKUX YIJIOB MHOTOTpaHHOro yria. CBOKWCTBA INIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIJIa. TeopeMbl KOCHHYCOB M CUHYCOB JUJIsl TPEXTPAHHOTO YTJIA.

MHororpaHHuKHu

Buabsl MHOrorpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. [lpusma: n-yrospHas
npu3Ma, npsiMasi ¥ HaKJIOHHAsi TIPU3Mbl, OOKOBAsi M MOJIHAS IOBEPXHOCTh MPU3MBI.
[Tapaiutenenurne 1, TpsAMOYTOJIbHBIN MTapAJIECTCIUIE U €r0 cBolicTBa. KpaTuanime
MyTH Ha TOBEPXHOCTH MHOTOorpaHHuka. Teopema Oiinepa. I[IpocTtpancTBeHHas
teopema [ludaropa. [lupamuaa: n-yronbpHas nupaMujia, MpaBUiIbHAS U yCeUEHHAas
nupamuabl. CBoiicTBa péOep M OOKOBBIX TpaHEel MNpaBUIBHOM NUPaMUIBL.
[IpaBuiibHBIE MHOTOTPAHHUKH: MpaBUJIbHAs IMpHU3Ma W IpaBWIbHAs NUpaMUJa,
IpaBUJIbHAs TPEYTOJIbHAS UpaMUAa U IpaBUIIbHBIN TeTpasap, KyO. [IpencraBnenue
O MPABUJIBHBIX MHOTOTPAHHUKAX: OKTA3AP, JOAECKASAP U UKOCABP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHalv, YIJIbl.
[Tnomanps OOKOBOM MOBEPXHOCTHM U IOJHOM MMOBEPXHOCTH NPSIMOM MPU3MBI,
IJIOLIAAb OCHOBaHUH, TeoOpeMa 0 OOKOBOI MOBEPXHOCTH MPAMOI pu3Msl. [ Inomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWJIBHOW MNHPAMHUJIBI, TEOpPEMa O
IJIOIIAIA YCEYEHHON TUPAMHUIBI.

CuMmmeTprss B IPOCTPAHCTBE. OJIEMEHTBl CHUMMETPHUM  IPABHJIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B MPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuleJienunena, CUMMETPHUS TPAaBWIBHBIX NPHU3M, CUMMETpPHUSA IPABHIBHOU
MAPAMHUJIBL.

BexTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIE, COHANPABJICHHBIE W  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eWCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yucio. CBolcTBa CIIOKEHUST BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHIL. [IpU3HaK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pas3loKEHHM BEKTOpa MO TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBs3b MEXAy KOOPAWHATAMHM BEKTOpa U
KOOpJMHATaMH TOYEK. YTOJI MexXay Bekropamu. CKalsipHOE NpPOU3BEACHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenus

[loHATHA: UUIMHAPUYECKAs ITOBEPXHOCTb, KOHWYECKAas IOBEPXHOCTB,
cepuueckas IOBEPXHOCTb, OOpasyrolue MoBepxHocTel. Tena BpalleHUs:
LWIMHJIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepbl



U IJIOCKOCTH, KacaTeJabHas IIOCKOCTh K chepe. M300paxeHue Ten BpalleHHs Ha
wiockocTH. Pa3BépTka nunuHapa u konyca. Cummetpus chepsl U mapa.

O6béM. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00bEME
NPsIMOYTOJILHOTO Tapajulenenurnena u cieactBus u3 He€. OObEM mpsMoil U
HAKJIIOHHOW MpPU3MBI, HWIKHJpa, TUpaMUIbl U KoHyca. O0BEM 1Iapa ¥ M1apoBOro
CErMEHTA.

KoMOuHanuy Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BnucaHHas B
UWIMHAP, OINHCAHHAas OKojo muiauHapa. Ilepeceyenne cdeppl U 1mapa c
miockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTOrpaHHMKA,
ONKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAaHHUK WJIH TEJO
BpalICHUS.

[1nomans MOBEPXHOCTH IUIUHJIpA, KOHYyCa, MJIOMaab chepbl U e€ 4JacTeil.
[Tonobue B mnpoctpancTBe. OTHOLIEHHME OOBEMOB, IUIOMIAJACH MOBEPXHOCTEH
noo0HbIX ¢uryp. IIpeoOpazoBanue mnogoOusi, romoreTus. PemieHue 3amay Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceyeHnii MHOTOTPAHHUKOB U T€Jl BPAlIEHUS: CEYEHUS LIHJIMHIpA
(mapayuienbHO M TMEPIEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U NPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbI IIOCTPOCHHUS
CEYEHMI: METOJ CJIEN0B, METOJ BHYTPEHHErO NPOEKTHUPOBAaHHUSA, METOJ IEPEHOCA
CEKYIIIEH TITOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTopsl B npocTpancTe. Onepanuu Haj BEKTopaMu. BEKTOpHOE yMHOKEHHE
BEKTOpOB. (CBOICTBA BEKTOPHOrO yMHOXe€HHA. lIpsmoyroneHas cucrema
KoopauHaT B mnpocTtpaHcTBe. Koopaunatel BekTopa. PasnoikeHune BekTOopa IO
6a3ucy. KoopanHaTHO-BEKTOPHBII METOJI IPH PELIEHUH T€OMETPUUECKUX 3aay.

J{BMKEHUS B IPOCTPAHCTBE

JBuxenust mpoctpancTBa. Otodpaxenus. J[BIKeHHsS M paBEeHCTBO (UTYD.
OOmmue cBoiicTBa NBWKCHHWA. BuIbl JBWKEHWW: mMapajulebHBIA TEPEeHOC,
LHEHTpaJIbHAsI CUMMETpHS, 3€pKajbHas CUMMETPHs, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



INNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHETI'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIIECTBA, IPEICTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEIYP
rpakJIaHCKOro  oOmiectBa  (BBIOOpPBI, OMPOCBI U JIpyroe), yMEHHE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHICKOM MAaTEMAaTHUKH, IEHHOCTHOE OTHOIIECHHUE K
JOCTUKEHHUSIM POCCUUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH POCCUHCKOTO Hapoaa, CPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYyIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOUYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHUH, pacCy>KJIEeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIleKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

chOPMHPOBAHHOCTh yMEHHS TPUMEHSITh MaTeMaTUYeCKUe 3HAHUS B
MHTEpecax 3/10pOBOro U 06e30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESATEIbHOCTHIO;

6) TpyaoBOE BOCIUTAHME:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccnrt U peaqr30BBIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHUECKUX 3a/1a4 MAaTEMAaTHICCKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAaHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKkTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWM JUIsI pEIIeHWs 3a7ad B 00JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOM MTPAKTUKH, TOHMMAaHUE MaTEMaTHICeCKOM
HAYKHU Kak cepbl 4eTOBEYECKOM IeATeIbHOCTH, STANOB €€ Pa3BUTHS U 3HAUUMOCTHU
JUTSL pa3BUTHUS TMBWIN3AINY, OBJIAJCHUE SI3IKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJIbTYPOU KaK CPEJCTBOM MTO3HAHUSI MHPA, TOTOBHOCTH OCYIIECTBIISATH TPOCKTHYIO
1 UCCJICIOBATEILCKYIO IEATCIbHOCTh MHANBUAYATHHO U B TPYTITIC.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue AecTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECCTBEHHBIE IMPU3HAKA MATEMaTHYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATHSAMHU, (PopMyIupoBaTh
OnpeieSICHUs MOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiaccUuPUKaIiny,
OCHOBaHMsI 1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (popmMynupoBaTh U NPEeOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIC;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIIOJACHUSX U YTBEPKICHUIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JleJIaTh BBIBOABI C MCIOJIb30BAHMEM 3aKOHOB JIOTUKH, AEAYKTHUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUEHU, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbIE U OT MPOTHUBHOTO), BEICTPAUBATh APIyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BBIBOJIBI;

BbIOMpaTh cmoco0 pemieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIlIEHUs, BEIOUpATh HanboJee MOIXOIAIUN C Y4ETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK HMCCIEAOBATEIbCKUN WHCTPYMEHT TMO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIICJOBAHHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, sIBJICHHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOEHUS, HUCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3MPOBATh BO3MOXKHOE pa3BUTHE IMpollecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pabora ¢ nnpopmanmueii:

BBISBJIATH JeUUUTH MHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PAa3IMYHBIX THIIOB, aHAM3UPOBATH,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIINIO PA3TUYHBIX BUAOB U (PopM
IpEICTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMHA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaTh IOSICHEHHUs IO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAae€MOIl TEMBbI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
peleHns, COIOCTABIIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
POEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaady
NPE3EHTALUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbIC YHHBepcaJbHble Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTABJISATH ILJIaH, AJITOPUTM PEILICHUS 3a/1a4i, BRIOUPATh CIIOCOO pelIeHUs C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, S3MOUMOHAJIbHBIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJbTAaTOB, BIAJACTh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yibTara peleHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEUICHUU 33]a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS pPe3yNIbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOU
NeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOM pabOThI, pacHpenesTh
BU/JIBI pa0OT, I0rOBApUBATHCS, 00CYXKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIIIOJIHATH CBOIO YaCTh pabOThI 1 KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIMPOBAHHBIM  yYaCTHHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATDBI

K xonity 10 kiacca oOyJaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMH CTEPEOMETPUU TIPU
pEelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMEpUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMU B TPOCTPAHCTBE, MEXKIAY NPAMOUA H
MJI0CKOCTBIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMH C MHOTOTPAHHUKAMHU;



e CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJbl MHOTIOIPAHHHUKOB (TIpH3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJIaCCU(pUKALUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSAMH, CBSA3AaHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPATbHOE U OpPTOrOHAJILHOE
IPOEKTUPOBAHNE (PUTYP HA INIOCKOCTb, BBIIIOJIHATH U300pakeHus pUryp Ha
IUIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOTPAaHHUKOB Pa3IMYHBIMU METOJAMH, BBIIIOJHATH
(BBIHOCHBIE) MIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAAM  TIOBEPXHOCTEH  MHOIOIpaHHUKOB  (Tpu3Ma,
NUpaMUJIa), FEOMETPUUECKUX TeJl C MPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh ¥ IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH IOHATHUAMH, COOTBETCTBYIOLIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTRE;

e BBINOJHATH IEUCTBUS HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HaXO0XJICHNE TeOMETPUUECKUX BEJIMYNH, IPUMEHSS H3BECTHBIC METO IbI TIPU
pellIeHnH MaTeMaTHYeCKHUX 3a7ad MOBBIILIEHHOTO M BBICOKOTO YPOBHS
CJIOKHOCTH;

e IMPUMEHATH MPOCTEHIIME NpPOrpaMMHBIE CpPEACTBA U  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MNPeoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeacTaBIECHHYIO Ha
yepTexax U pUCyHKax;

e TPHUMEHATH TOJYYCHHBbIE 3HAHWA Ha TMPaKTUKE: CpPaBHUBATh U
aHAIIM3UPOBATh peajbHBIC CUTYAIlMU, TPUMEHSATh U3YYCHHBIC MOHSATHUS B
mpolecce IOUCKA  pelieHuss MaTeMaTU4yecku  CcOopMyJIHpPOBAHHOM
npo0sieMbl, MOJEIUPOBATh pEAIbHBIE CUTyallUM Ha S3bIKE T'C€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH U TEopeM, ammapara ajreOpbl, peliarb MPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOX/IEHUEM I'€OMETPUUECKUX BEJINYMH;

e UMETh NIPEICTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH (pyHIaMEHTA Pa3BUTHUS TEXHOIOTHA.

K kony 11 kiacca o0yyaronuiicss HAy4uTCs:



CBOOOJIHO OMNEPUPOBATh MOHATHUSIMHU, CBSI3aHHBIMU C ITUIMHAPUYECKOMH,
KOHUYECKOW U c(heprudeckor TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
MOJTY4YEHUS;

OIepUPOBaTh MOHATUAMHU, CBI3aHHBIMU C TE€JIaMH BpAIICHUS: IIUIHHAPOM,
KOHYCOM, c(hepoit u mapowm;

pacro3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, cdepa W map) u
OOBSICHATH CIIOCOOBI MOYYESHUS TEJ BPAICHHUS,;

KJIacCU(PUIIMPOBATh B3aUMHOE PACIOoKeHue chephl U MIIOCKOCTH;
BBIYKCIIATh BEJIMYMHBI DJIEMEHTOB MHOTOTPAHHUKOB M TeNl BpalleHUs,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB W TeJl BpAlllCHHUS,
FEOMETPUYECKUX TEJ C IPUMEHEHHEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSMH, CBA3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMCAHHBIA OKOJIO cephl, cepa, BIUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKTY TUJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTIOOHBIX TEN;

n300pakaTh u3y4aemble (UTYPBI, BBHIMOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJI BPAILICHHUS;

U3BJIEKATh, WHTEPIPETUPOBATh U MPeoOpa3oBbIBATH HH(POpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
peraTh reOMETPUIECKUE 3a/1a4 Ha BEIYUCIICHUE YTIIOB MEXKITY MPSIMBIMUA U
MJIOCKOCTSMH, BEIYMCIIEHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOT'O METO/1a MPU PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHUH, TIPU IOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHUs MO 00US;
CTPOUTbH CEUEHHSI MHOTOTPAHHUKOB M TEJ BpallleHHs: CEYEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPILMHY), CEUEHUS 1I1apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

MPUMEHATh TeOMEeTpUUYecKkre (aKThl JI PEIICHHUS CTEPEOMETPUUYCCKUX
3a/a4y, MPEANOJaraloliMX HECKOJbKO IIAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (hopMme;

pelmarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HaX0XJICHUE TEOMETPUUECKUX BEIUYUH;

MPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIC
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

MIPUMEHSITH ITOJyYCHHbIEC 3HAHUS HA TPAKTUKE: CPABHUBATh, AHAIIM3UPOBATH
U OLECHUBATh pEaJbHbIE CUTyalluHd, MPUMEHSATH H3yUYECHHBIE MOHSTHSA,
TEOPEMBI, CBOICTBA B TMpPOIECCE I[IOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pealIbHbIC CUTYyallud Ha
A3bIKE TEOMETPUH, UCCIEA0BATh MOCTPOEHHBIE MOJIENU C UCIIOJIb30BAHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, ammapara aiaredpbl, pemarhb
MPAaKTUYECKUE 3a7aud, CBS3aHHBIE C HAXOXKICHUEM T'€OMETPUUYECKUX
BEJIUYUH,;

UMETh TpEACTaBlIeHUs] 00 OCHOBHBIX AdTamax pPa3BUTHUSI TEOMETPUM Kak
COCTaBHOM yacTu (yHIaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Koutpoapupie  IMpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 Bsenenue B ctepeoMeTputo 23 1
) B3aumHoe pacnosnoxeHue npsmMbIx B 6 |
IIPOCTPAHCTBE
3 [TapanmienbHOCTb NPSAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepHeHHI/IIEYJIFIpHOCTL MPSIMBIX U )5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIIBl U pacCcTOSHUS 16 1
6 MHororpanHuku 7 1
BexkTops! B mpocTpaHCcTBE 12
2 HOBTOPGHI/IG, 00o011eHNe U cUcTeMaTH3alus 5 )
3HAHUU
9% Pezepn 6*
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102/108* 6 0




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3aesioB U TeM Konrponsmmie  Tpaxriueckie (mudpossbie)
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTH4eckasi reOMeTpHs 15 1
) [ToBTOpEHME, 06061HCHI:IG u 15 |
CUCTeMaTH3alusl 3HAaHUH
3 O0BEéM MHOTOTPaHHUKA 17 1
Tena BpameHus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpEHuUe, 06o6meHIfe u 17 )
CUCTeMaTH3aIusl 3HAaHUH
8* Pezepn 8*
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102/108* 8 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KosnuecTBo yacos
Ne Hara DJIeKTpOoHHbIe HU(pPOBbIE

Tema ypoka Kontpoabnubie IIpakTunyeckue
n/n Bcero H3y4eHusi  00pa3oBaTeJbHBIC PeCypPChI

padoThI padoThI

OcHoBHbIE TIpaBUIIA
U300paKeHUs Ha PUCYHKE bubnnoreka [JOK

1 MJIOCKOCTH, MapaJijIeIbHbIX 1 https://resh.edu.ru/subject/17/10/
HPSIMBIX (OTPE3KOB),

CepeuHbl OTpe3Ka

ITonsTus CTCPCOMCTpPUHA:
TO4YKa, IIpsAMasd, MIOCKOCTb,

npoctpancTBO. OCHOBHBIE
bubmuorexa [JOK

[IpaBWIa N300pakeHNS Ha
p p 1 https://resh.edu.ru/subject/17/10/

PHUCYHKE TIJIOCKOCTH,
napajaCJIbHBIX MPAMBIX
(OTpe3KoB), cepeHBI
oTpe3Ka

[TonaTus: nepecekaromuecs

TJIOCKOCTH, bu6mmoreka [IOK
3 TepeceKaronmecs mpamas u 1 https://resh.edu.ru/subject/17/10/

IJIOCKOCTB;
MOJIYIIPOCTPAHCTBO

[TonsTHs: nepecekaronmecs

IJIOCKOCTH, bu6mmorexa [IOK
4 IepeceKaroImecs npsamas u 1 https://resh.edu.ru/subject/17/10/

IJIOCKOCTB;
MOJIYIIPOCTPAHCTBO




MHOrorpaHHuKH,
n300pakeHre MPOCTEUIIINX

bu6mmoreka [IOK

5 IPOCTPAHCTBEHHBIX (DUTYD, https://resh.edu.ru/subject/17/10/
HECYUIECTBYIOIIUX
00BEKTOB
MHOrorpaHHuKH,
n300pakeHre MPOCTEUIIINX bubnunorexa [IOK
6 MIPOCTPAHCTBEHHBIX (QUTYD, https://resh.edu.ru/subject/17/10/
HECYUIECTBYIOIIUX
00BEKTOB
AKCHOMBI CTEPEOMETPUHN U bubmmorexa [IOK _
7 https://resh.edu.ru/subject/17/10/
NIEPBbBIE CJIECJCTBUS U3 HUX
AKCHOMBI CTEPEOMETPUHN U bubmorexa LIOK _
8 https://resh.edu.ru/subject/17/10/
NIEPBBIE CIEICTBUS U3 HUX
AKCHOMBI CTEPEOMETPUHN U
NIEPBBIE CIICJCTBUS U3 HUX.
Crioco0bI 3a1aHUS IPSIMBIX bubnnoreka [JOK
9 U IIJIOCKOCTEN B https://resh.edu.ru/subject/17/10/
IIPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U
IIJIOCKOCTEMN
N3o6pakenune ceueHmit
MUPAMHUJIBL, Ky0a U IPU3MBI,
Kofopme npozoL[ﬂT qI::pe3 nx bubmmorexa [IOK
10 https://resh.edu.ru/subject/17/10/

pEbpa. N3o0pakeHue
NEPECCUCHU MOJTYIYCHHBIX
MJIOCKOCTEM.




11

PackpaimBanue
MMOCTPOEHHBIX CEUCHUM
pa3HBIMH LIBETAMU

N3o0pakeHune ceueHnit
MUpPaMUJIbI, KyOa U IPU3MBI,
KOTOPBIE MPOXOIAT Yepe3 uxX
pé€bpa. M3obpakenue
MIePEeCCUCHUS TTOTYICHHBIX
IIJIOCKOCTEM.
PackpammBanue
MOCTPOCHHBIX CCUCHHH
pa3HBIMU [IBETAMH

bu6mmoreka [IOK
https://resh.edu.ru/subject/17/10/

12

13

M3obpaxenue ceueHuit
UpaMUIbl, Ky0a U IpU3MBI,
KOTOpBIE ITPOXOJIAT YEPE3 UX
pEbpa. N3o0paxkenue
NIEPECEYECHUS MOTYUEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHUH
pa3HBIMH IIBETAMU

H3o0paxeHne cedeHuit
MUPAMHUJIBL, KyOa U IPU3MBI,
KOTOPBIE MTPOXOJIAT Yepe3 UX
pé6pa. N3obpaxenue
MepPeCeUCHHUS TOTYICHHBIX
IIJIOCKOCTEM.
PackpammBanue

bu6mmoreka [IOK
https://resh.edu.ru/subject/17/10/

bubmuorexa [JOK
https://resh.edu.ru/subject/17/10/




14

15

16

17

18

19

IMOCTPOCHHBIX ceueHH I
Pa3sHbBIMH IBETAMU

MeTto ciienoB i
MOCTPOCHUS CeUECHUN

MeTto ciienoB i
HOCTPOECHUS CEUEHUI.
CaolicTBa nepeceyeHuit
IPSAMBIX U IIJIOCKOCTEMN

Merton cienoB Juist
MOCTPOCHUS CEYCHUIA.
CBoiicTBa epecevyeHUit
IPSIMBIX U IIJIOCKOCTEN

[TocTpoenue ceuenuii B
nupamue, Kyoe rmno Tpém
TOYKaM Ha pEOpax.
Co3ztanne BEIHOCHBIX
YEpTEKEN U 3aIUCh 11aroB
MIOCTPOCHHS

ITocTpoeHune ceueHui B
nupamue, Kyoe rmno Tpém
TOYKaM Ha pEOpax.
Coznianue BRIHOCHBIX
YepTEeXKEN U 3aIUCh I1aroB
TIOCTPOCHHSI

[Toctpoenue ceuenuii B
nupamme, Kyoe rmo Tpém
TOYKaM Ha pEOpax.
Coznianue BRIHOCHBIX

bu6mmoreka [IOK
https://resh.edu.ru/subject/17/10/

bu6mmoreka [IOK
https://resh.edu.ru/subject/17/10/

bubmuorexa [JOK
https://resh.edu.ru/subject/17/10/

bu6mmoreka [JOK
https://resh.edu.ru/subject/17/10/

bu6mmoreka [JOK
https://resh.edu.ru/subject/17/10/

bubmuoreka [JOK
https://resh.edu.ru/subject/17/10/




20

21

22

23

24

YyepTexel U 3amuch aroB
MOCTPOCHUS

[TocTpoenue ceueHuii B
nupamujie, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Coznianue BRIHOCHBIX
YEPTEIKEH U 3aIIUCh 11aroB
IIOCTPOCHUS

[ToBTOpEHUE TITAHUMETPUH:
Teopema o
HPOTOPIIMOHATIBHBIX
orpeskax. [Tomobue
TPEYrOJIbHUKOB

[loBTOpEHME MIIAHUMETPUU:
Teopema Menenas. Pacuerst
B CEUCHMAX HA BBIHOCHBIX
yeprexax. Mcropus
Ppa3BUTHS IJITAHUMETPUHU U
CTEpPEOMETpUN

KonrponbHas pabora
"AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

B3aumnoe pacnionoxenue
IPSIMBIX B IIPOCTPAHCTBE.
CkpenuBaronmecs npsiMele.
[Ipusnaku
CKPEIIHUBAIOIINUXCS TPSIMBbIX.
[TapannenbHble psMBIE B
IIPOCTPAHCTBE

bu6mmoreka [IOK
https://resh.edu.ru/subject/17/10/

bubmuorexa [JOK
https://resh.edu.ru/subject/17/10/

bu6mmoreka [JOK
https://resh.edu.ru/subject/17/10/

bubmuorexa [JOK
https://resh.edu.ru/subject/17/10/




25

26

27

28

29

Teopema o cyliecTBOBaHUH
Y €IMHCTBEHHOCTH MPSIMOM
NapajuieIbHOM JaHHOU
IIPSIMOM, IPOXOIAIIEN Yepes
TOYKY MPOCTPAHCTBA U HE
JIe)Kalley Ha JaHHOU
npsmoit. Jlemma o
nepeceyeHu
napauIeTbHBIX MPSIMbIX
IJIOCKOCTBIO

[TapamnenbHOCTB Tpex
npsiMbeix. Teopema o TpEx
napajieIbHbIX MPSMBIX.
Teopema o
CKPEIIMBAIOIINXCS MTPSAMBIX

[TapannensHoe
MIPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA
napauieaTbHOTO
MIPOCKTUPOBAHUSI.
N3obpaxenue pa3Hbix
¢buryp B napauieabHON
MPOEKITUN

LenTpanpHast IpOEKIIHSI.
VYroi ¢ coHanpaBIeHHBIMA
CTOpPOHaMH. YTOJI MEXAY
TPSIMBIMU

3az[aq1/1 Ha JOKa3aTCJIbCTBO
N UCCIICAOBAHUEC, CBA3aHHBIC

bubmuorexa [JOK
https://resh.edu.ru/subject/17/10/

bu6mmoreka [IOK
https://resh.edu.ru/subject/17/10/

bu6mmoreka [JOK
https://resh.edu.ru/subject/17/10/

bubmuorexa [JOK
https://resh.edu.ru/subject/17/10/

bu6mmoreka [JOK
https://resh.edu.ru/subject/17/10/




30

31

C PacroJIOKEHUEM MPSIMBIX
B IIPOCTPAHCTBE

[TonsiTHs: MapaIeNbHOCTh
IIPSIMOM U TUIOCKOCTH B
npocrtpasctse. [Ipusnax
[apAJUIEIbHOCTH MIPSIMOU U
iockocTH. CBolicTBa
[IapaJUIEIbHOCTH IPSIMOU U
IIJIOCKOCTH

['eomerpuueckue 3a1aun Ha
BBIYHUCIICHUE U
JI0Ka3aTeIbCTBO, CBA3aHHBIE
C MapajuIeIbHOCTBIO
IPSMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE

bu6mmoreka [IOK
https://resh.edu.ru/subject/17/10/

bubmuorexa [JOK
https://resh.edu.ru/subject/17/10/

32

ITocTpoeHue ceuenus,
IIPOXOSIIETO Yepes
JAHHYIO TIPSIMYIO Ha
YEepTEKE U MapajuIeITbHOTO
Ipyroi npsmon. Pacuér
OTHOULIEHUU

bu6mmoreka [JOK
https://resh.edu.ru/subject/17/10/

33

[TapamiensHas npoeknus,
pUMEHEHHUE Is
MOCTPOCHHUS CEYeHU KyOa U
napajenenunesa.
CaolicTBa napasuienenunena
Y TIPU3MBI

bu6mmorexa [IOK
https://resh.edu.ru/subject/17/10/




34

35

[TapaenpHbIC MIOCKOCTH.
[Ipu3Haku napamuieabHOCTH
JIBYX IIJIOCKOCTEM

Teopema o nmapajIenbHOCTH
Y €JUHCTBEHHOCTHU
IIJIOCKOCTH, MPOXOAAIIEH
yepes TOUKY, HE
MIPUHAJICIKALLYIO TAHHOMN
IJIOCKOCTH U CJIEICTBUS U3
HEE

bu6mmoreka [IOK
https://resh.edu.ru/subject/17/10/

bu6mmoreka [IOK
https://resh.edu.ru/subject/17/10/

36

CBoiicTBa napayyieIbHbIX
IIJIOCKOCTEN: O
napauieIbHOCTH MPSIMBIX
MepeCeUCHUs pU
MEPECCUCHUH IBYX
napajiedbHbIX MIIOCKOCTEN
TpeTben

bubmuorexa [JOK
https://resh.edu.ru/subject/17/10/

37

38

CaolicTBa napamieabHbIX
IUIOCKOCTEH: 00 oTpe3Kkax
napajuIeNbHBIX MPSMBIX,
3aKJIFOYEHHBIX MEXITY
napaieIbHbIMU
IUIOCKOCTSIMH; O
[IEPECCUCHNUH NIPSMOU €
JBYMSI TIApaJIJIeTbHBIMU
TUTOCKOCTSIMU

IToBTOpeHue: TeopeMa
[Tugaropa Ha mI0CKOCTU

bu6mmoreka [IOK
https://resh.edu.ru/subject/17/10/

bubmuoreka [JOK
https://resh.edu.ru/subject/17/10/




IToBTOpEHME:

bu6mmoreka [IOK
39 TPHTOHOMETPIA https://resh.edu.ru/subject/17/10/
IPSIMOYTOJIBHOT'O
TpeyrojbHUKa
CgoiicTBa KyOa u bubnunoreka [JOK
40 MPSAMOYTOJIBHOTO https://resh.edu.ru/subject/17/10/
napajuiejenumneia
Brrunciienue 1iMH 0Tpe3KoB bubnuorexa [JOK
41 B KyO€ U IIPsIMOYTOJIbBHOM https://resh.edu.ru/subject/17/10/
napasuieNienurne e
[IepnieHAUKYIAPHOCTD
IPSIMOM U TJIOCKOCTH. bubnnorexa [HOK
42 [Ipusnak https://resh.edu.ru/subject/17/10/
NEPIEeHIUKYIIPHOCTU
IPSIMOM U TNIOCKOCTH
[IeprieHAMKyYIAPHOCTH
HPSIMOMN U TJIOCKOCTH. bubnnoreka [JOK
43 ITpusnax https://resh.edu.ru/subject/17/10/
NEepPHEHANKYIIPHOCTH
IPSIMOM U TNIOCKOCTH
Teopema o CyleCTBOBAaHUU
Y €IMHCTBEHHOCTH MPSIMOH,
IPOXOJALIEH uepes Tl?)‘-IKy bubmmorexa LIOK ,
44 https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBA U
NEePHEHANKYIISIPHOHN K
IJIOCKOCTH
IInockocTtu u bu6mmoreka [IOK
45 MEPIECHAUKYIISIPHBIE UM https://resh.edu.ru/subject/17/10/

MMpsAMbIC B MHOT'OI'paHHUKAX




IIimockoctu u

bu6mmoreka [IOK

46 MIEPUEHIUKYISPHBIE UM https://resh.edu.ru/subject/17/10/
MpsIMbIE B MHOTOI'PaHHHUKAX
[lepnenaukynsp u
HaIE)J‘IOHIfaSI B;_IO](;J) OCHUE bubmmorexa LOK

47 ' P https://resh.edu.ru/subject/17/10/
NEePIEeHIUKYIIApa U3 TOUKU
Ha TPSIMYIO
Ilepienaukynsap u
HaIz'IOHIfaH yHof:)T OCHHUE bubmmorexa HOK

48 ' P https://resh.edu.ru/subject/17/10/
NEPIEeHIUKYIIApa U3 TOYKU
Ha MPAMYIO
Teopema o Tpéx bubnnorexa [HOK

49 NepIeHIuKyIsIpax (mpsmast https://resh.edu.ru/subject/17/10/
u oOpartHas)
Teopema o Tpéx bubnnoreka [JOK

50 NepHeHANKYIIsIpax (mpsmas https://resh.edu.ru/subject/17/10/
u oOpartHas)
VYron mexay bubnuoreka [IOK

51 CKPEITUBAIOIINMUCS https://resh.edu.ru/subject/17/10/
PSIMBIMU
[Touck neprneHIuKyIsIpHBIX
MPSIMBIX cpn0M§ L}I]O ’ Bubmmorera LIOK

52 P B https://resh.edu.ru/subject/17/10/
MePIEHINKYIISIPHBIX
IIJIOCKOCTEMN
OPTOrOHATLHOE bubnmoreka [JOK

53 P https://resh.edu.ru/subject/17/10/
MIPOEKTUPOBAHUE

54 [Toctpoenue ceuenuii kyoa, bubnuorexa [IOK

IIPU3MBI, TPABUIBHOU

https://resh.edu.ru/subject/17/10/




MIUPAMUJIBI C TOMOULIBIO
OPTOrOHAJILHON IIPOEKIIUU

[TocTpoenue ceuenuit kyoa,
MIPU3MBI, TPABHIILHOM

bubmuorexa [JOK

55 https://resh.edu.ru/subject/17/10/
MAPaAMUIBI C TIOMOIIIBIO
OPTOTOHAJILHOW MPOEKIUU
CHuMMeTpHS B IIPOCTPAHCTBE
P PocTP bu6mmoreka [IOK
OTHOCHUTEJIBHO IIIOCKOCTH. _
56 . https://resh.edu.ru/subject/17/10/
[TnockocTH cCHMMETpHIA B
MHOTOI'PaHHHKAX
ITpu3nak
Hep MEHIUKYJISIPHOCTH bubmorexa LIOK
57 p . y1Ap https://resh.edu.ru/subject/17/10/
MPSIMOM M TNIOCKOCTH KaK
CJICICTBHE CUMMETPHUH
ITpaBunabHBIE
P N bubnuotexa [JOK
MHOTOrpaHHUKH. Pacuér .
58 N https://resh.edu.ru/subject/17/10/
paccTOsTHUM OT TOYKH JI0
IUIOCKOCTH
ITpaBunabHBIE
P N bubmuorexa [JOK
MHOTOrpaHHUKH. Pacuér .
59 N https://resh.edu.ru/subject/17/10/
pacCTOSTHUM OT TOYKHU JI0
IUIOCKOCTH
Cr1ocoOFBI OITYCTHTH
S z;[ . bubnmoreka [JOK
60 PHCHAIYJAPEL: https://resh.edu.ru/subject/17/10/
CUMMETpPHSI, CABUT TOYKH T10
napaJuIeIbHON NPSIMON
CnBur no HenapajieabHOU bu6nmoreka [JOK
61 IPSAMOM, U3MEHEHHE https://resh.edu.ru/subject/17/10/

paccTosHu




KonTponbnas pabota
"B3aumHOe pacmnosioxxeHue

62 IPSMBIX U IIJIOCKOCTEH B
npocTtpaHcTae”
[ToBTOpEHME: YroI MEXIY
MPSIMBIMH Ha TUIOCKOCTH,
bu6mmoreka [IOK
63 TPUTOHOMETPHA B https://resh.edu.ru/subject/17/10/
MIPOU3BOJIHLHOM
TPEYroJIbHUKE, TEOpeMa
KOCHHYCOB
IToBTOpEHME: YrOI MEXAY bubnuoreka [IOK
64 CKPEIIMBAIOIINMUCS https://resh.edu.ru/subject/17/10/
MPSIMBIMHU B TIPOCTPAHCTBE
['eomeTpryecKkre METOIbI
BBIYHCIICHHS YTJIa MEXKIY Bubmmorexa LIOK
65 https://resh.edu.ru/subject/17/10/
pSIMBIMU B
MHOTOT'PaHHHUKAX
JIByrpaHHBIN yroI. bubnnoreka [JOK
66 CBOICTBO TMHEWHBIX YTIIOB https://resh.edu.ru/subject/17/10/
JIBYTPaHHOIO yTIjia
[IepnieHauKynsIpHBIE
mockocTh. CBOMCTBA bu6mmoreka [IOK
67 B3aMMHO https://resh.edu.ru/subject/17/10/
NepHEHANKYISIPHBIX
IJIOCKOCTEN
[Tpu3nak
HeppHeH}II/IKYJBIpHOCTI/I bubmmorexa LIOK ,
68 https://resh.edu.ru/subject/17/10/

IUIOCKOCTEH; Teopema o
IPSIMOM NIEPECEUEHUSI IBYX




69

70

71

72

73

IUIOCKOCTEHN
NepHEHINKYISIPHBIX
TPEThEH IIIOCKOCTH

[IpsamoyronbHbIH
napajuiesenumnes; Kyo;
U3MEpEHMs], CBOMCTBA
PSIMOYTOJIBHOTO
napajuiesenunena

Teopema o AuaroHayiu
MPSIMOYTOJIBHOTO
napasuiesienuiena u
CJIEICTBHUE U3 HEE

CrepeoMeTpuueckue u
MPUKIIATHBIC 33/]a4H,
CBSI3aHHBIE CO B3aUMHBIM
pacnoIoKEHUEM NPSIMBIX U
IJIOCKOCTH

IToBTOpEHMUE:
CKPELIUBAOIINECS MPSIMBIE,
napajuieabHbIC INIOCKOCTH B
CTaHJAPTHBIX
MHOTI'OIrpaHHHUKax

[Tapa mapaymnenbHbIX
IJIOCKOCTEH Ha
CKPEIIMBAIOIINXCS MPAMBIX,
PaCCTOSIHUE MEXIY
CKPEIIMBAOIIUMHUCS
MPSMBIMH B TTPOCTHIX
CUTYalHSIX

bu6mmoreka [IOK
https://resh.edu.ru/subject/17/10/

bubmuorexa [JOK
https://resh.edu.ru/subject/17/10/

bubmuorexa [JOK
https://resh.edu.ru/subject/17/10/

bu6mmoreka [JOK
https://resh.edu.ru/subject/17/10/

bubmuorexa [JOK
https://resh.edu.ru/subject/17/10/




PaccTosiHME OT TOUKH a0

bu6mmoreka [IOK

74 IUIOCKOCTH, PACCTOSIHUE OT https://resh.edu.ru/subject/17/10/
IIPSIMOM 10 IIJIOCKOCTH
Brruncnenue paccTosiHui
MEXK]1y CKPEIIUBAIOIIMMUCS bubnunoreka [JOK

75 MNPSIMBIMH C TTOMOIIIBIO https://resh.edu.ru/subject/17/10/
NEePIEHAUKYIIAPHON
IJIOCKOCTH
TpéxrpanHslii yrom,
HEpaBEHCTBA IS
TPEXIPAHHBIX YIJIOB. bubnnoreka [JOK

76 Teopema [Iudaropa, https://resh.edu.ru/subject/17/10/
TEOPEMbI KOCUHYCOB U
CUHYCOB JJIsl TPEXTPAHHOIO
yria
OeMeHThI cheprudecKoi bubnuoreka [IOK

77 T€OMETPHH: T€OAC3NYECKHE https://resh.edu.ru/subject/17/10/
JUHUU Ha 3emiie

73 Konrtponsnas padota "Yribl
U pacCTOSIHUS"
CucreMaru3amus 3HaHUH bu6mmoreka [IOK

79 "MHOrOrpaHHHK U €ro https://resh.edu.ru/subject/17/10/
DJIEMEHTHI"
[Tupamuga. Bunasl nupamu. bubmorexa LIOK )

80 https://resh.edu.ru/subject/17/10/
[IpaBunbHas nupamua
[Tpusma. [Ipsimas u bubnnorexka [JOK

81 HAKJIOHHAs [IPU3MBI. https://resh.edu.ru/subject/17/10/

[IpaBunbHas mpusma




[Ipsamoii napauienenunes,

bu6mmoreka [IOK

82 MPSMOYTOJIbHBII https://resh.edu.ru/subject/17/10/
napajuienienumnes, Kyo
Brinykiible MHOTOTpaHHUKHT bubmmorexa LOK
83 K . P ' https://resh.edu.ru/subject/17/10/
Teopema Ditnepa
Boinmykiible MHOTOTPaHHUKH.
Teopema Ditnepa. bubnuoreka [IOK
84 IIpaBunbHbIE U https://resh.edu.ru/subject/17/10/
MOJTYITPaBUJIbHBIE
MHOTOTPaHHUKH
KonTponbHnas pabora
85 " n
MHororpasHuku
[TonsTne BexkTOpa Ha bubmmoreka [IOK
86 MJIOCKOCTH U B https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE
bu6mmoreka [IOK
87 CyMMa BEKTOpPOB https://resh.edu.ru/subject/17/10/
bu6mmoreka [JOK
88 Pa3nocTh BekTOpOB https://resh.edu.ru/subject/17/10/
bubmuorexa [JOK
89 [IpaBuno napamnenenunena https://resh.edu.ru/subject/17/10/
YMHOXK€EHNE BEKTOpa Ha bubmmorexa LOK
90 P https://resh.edu.ru/subject/17/10/

YHUCIIO




Paznoxxenue BexkTopa 1o
0a3ucy Tpéx BEKTOPOB, HE

bu6mmoreka [IOK

91 . https://resh.edu.ru/subject/17/10/
JIEXKAINX B OHOH
IUIOCKOCTH

bu6mmoreka [IOK

92 CkansipHO€ NMpOU3BEICHHE https://resh.edu.ru/subject/17/10/
Briuncnenne yria Mexn buGnuorexa LIOK

93 yr Y https://resh.edu.ru/subject/17/10/
BEKTOpPAaMHU B MPOCTPAHCTBE
IIpocreiimmue 3amauu ¢ buGnuorexa LIOK

94 p a https://resh.edu.ru/subject/17/10/
BEKTOpaMHU
IIpocreiimmue 3amauu ¢ buGnuorexa LIOK

95 p https://resh.edu.ru/subject/17/10/
BEKTOpaMHU
IIpocreiimmue 3amayu ¢ Bubmorexa IIOK

96 p https://resh.edu.ru/subject/17/10/
BEKTOpaMHU
IIpocrenimue 3agaqu ¢ bubmnorexa LIOK

97 P A https://resh.edu.ru/subject/17/10/
BEKTOpaMHU

bu6mmorexa [IOK

0O00011eHne n

98 = . https://resh.edu.ru/subject/17/10/
CHUCTEMAaTH3allHsl 3HAHUH

99 0O00011eHne n
cUCTeMaTH3alus 3HaHuH
Hrorosas xoHTpOIbHAA

100 P

paborta




HToroBasi KOHTpOJIbHAS

101 1
pabora
102 0O0001EeHue 1 ) |
cUCTeMaTH3aIHs 3HAHUH
103-
*
108 Peseps. [loBTOopenue 6
OBUIEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME 102/108*




11 KJIACC

KoaudecTBO 9acoB

DJIeKTpOoHHbIe HU(POBbIE

Ne n/m Tema ypoka Konrtpoabusbie IlpakTuueckue
Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI

[ToBTOopenue Tembl "KoopanHaTel Euborexa LIOK
! E;I;z(;iz;jTE:fCKOCTH ne ! https://resh.e]c;[u.ru/subiect/17/11/
) [ToBTOpenue temsl "CkansgpHoe | bubnnorexa [JOK

IIPOU3BEICHNE BEKTOPOB" https://resh.edu.ru/subject/17/11/
3 [ToBTOpeHue TeMsl "Brruncinenue yria | bubnuoreka [IOK

MEX/1y BEKTOpaMu B IPOCTpaHcTBE" https://resh.edu.ru/subject/17/11/
4 [ToBTrOpenue Temsl "YpaBHeHUE 1 bubnnoreka [JOK

NPAMOM, MPOXOAsIIEH Yepe3 1Be TOUKH" https://resh.edu.ru/subject/17/11/
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, | bubnuotexa [JOK

YpaBHEHUE IIIIOCKOCTHU B OTPE3KAX https://resh.edu.ru/subject/17/11/
6 VYpaBHEHHUE MIIOCKOCTH, HOPMaJb, | bubnnoreka [JOK

YpaBHEHUE IIIIOCKOCTHU B OTPE3KaAX https://resh.edu.ru/subject/17/11/
7 BekropHoe nmpousseneHue 1 Eﬁgfi/ﬁ:ﬁiiﬂlj Jsubject/17/11/
2 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1 bubnnoreka [JOK

MIPOrpaMMHUPOBAHKE https://resh.edu.ru/subject/17/11/
9 JInHeliHbIe HEpaBEHCTBA, TMHEMTHOE 1 bu6mmorexa [IOK

IIPOrpaMMHUPOBAHUE https://resh.edu.ru/subject/17/11/
10 AHanUTHUYECKHE METO/IbI pacuéTa yria | bubnuoreka [IOK

MCKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

https://resh.edu.ru/subject/17/11/




AHanuTUyecKue MEeTObl pacuéTa yria

bu6mmoreka [IOK

1 MEHALY TUTOCKOCTAMH B https://resh.edu.ru/subject/17/11/
MHOTOTpaHHUKAX
12 ®opMya pacCTOSIHUSA OT TOUKH J10 bubmuorexa [JOK
IUIOCKOCTH B KOOPJIMHATAX https://resh.edu.ru/subject/17/11/
13 HaxoxzaeHue paccTossHUI OT TOYKHU 10 bubmumorexa [IOK
IJIOCKOCTH B KyOe https://resh.edu.ru/subject/17/11/
14 HaxoxneHue pacCTosIHUM OT TOYKHU 10 bubnuorexa [IOK
IIJIOCKOCTH B IIPABUJIBHOW ITMPAMHUJIE https://resh.edu.ru/subject/17/11/
15 KontponbHas pabota "AHamuTuyeckas
reomerpus"
16 CeueHurss MHOTOTPaHHUKOB: bubnuorexa [JOK
CTaHapTHbIE MHOTOI'PAHHUKHU https://resh.edu.ru/subject/17/11/
CeueHurst MHOTOTPAHHUKOB: METO/[T bubnnoreka [HOK
17 .
CIEI0B https://resh.edu.ru/subject/17/11/
CeueHnst MHOTOIPaHHUKOB:
18 CTaHJIapTHbIE HJ'I(I))CKOCTI/I, NIEPECEUCHMS Bubmiorexa LIOK
. https://resh.edu.ru/subject/17/11/
HPSIMBIX U IIJIOCKOCTEN
19 [TapamtenpHble NpsIMBbIE U MIJIOCKOCTH: bubnnoreka [JOK
[apaijieabHbIe CEYEHUS https://resh.edu.ru/subject/17/11/
20 [TapamtenpHble NpsIMBIE U MIJIOCKOCTH: bubnuoreka [IOK
pacy€r OTHOIIEHUM https://resh.edu.ru/subject/17/11/
[TapannenpHble MpsMBbIE U TUIOCKOCTH:
21 erIPLI MEXIY CKp:H_II/IBaIOIHI/IMI/IC}I bubmorexa [IOK .
https://resh.edu.ru/subject/17/11/
MPSIMBIMU
2 [IepnenqukynspHbIE TPSMBIE U bubnnoreka [JOK

IIOCKOCTH: CTAaHAAPTHBIC ITaphbl

https://resh.edu.ru/subject/17/11/




MEPIEeHIUKYJIAPHBIX TUIOCKOCTEH U

MMpsAMBIX, CUMMETPHUHU MHOT'OI'PAaHHUKOB

[leprnieniuKynspHBIE IPSIMbIE U

23 IJIOCKOCTH: TEOpEMaA O TPEX bubmorexa LIOK
' p P https://resh.edu.ru/subject/17/11/
MePIEHIUKYISIpax
[NeprnieH UK YIISIPHBIE IIPSIMBIE U
24 HJISCKOCTI/I'}];LIEI/ICJIGHEH JIUH B bubmorexa LIOK
' A https://resh.edu.ru/subject/17/11/
MHOT'OTPaHHUKAX
IloBTOpEeHue: miomagn
25 MHorop OJILHUKOB, ()OPMYIIBI JUISI bubmmoreia LIOK
yr N » OPMYIIRLA https://resh.edu.ru/subject/17/11/
TIomaaen, COoOpakxeHHs MO00MS
[ToBTOpEHuE: wIoanU
26 o op o 0B, (o bubmuorexa [JOK
MHOT JIBHUKOB, MYJIBI IS .
yr N PMYJIBL AL https://resh.edu.ru/subject/17/11/
Iomaaen, COOOpakeHHs TO00MS
IToBTOpEeHue: mIomagn
27 MHorop OJILHUKOB, ()OPMYIIBI JUIS bubmmorexa [IOK
r N » POPMYITIRI A https://resh.edu.ru/subject/17/11/
ionaaen, cooopakxeHust moao0ous
IImomaan ceueHnii MHOIOI'PaHHUKOB:
28 IJIOMIAAU IIOBEPXHOCTEHU r§3 €3aHUs Ha bubmorexa [TOK
s p - Pa3p https://resh.edu.ru/subject/17/11/
4acTu, COOOpaKeHUsI MOA00HS
IImomaan ceueHnii MHOIOI'PaHHUKOB:
29 IUTOIIAAN IIOBEPXHOCTEN r§3 €3aHus Ha bubmorexa LOK
man p - Pasp https://resh.edu.ru/subject/17/11/
4aCcTH, COOOpaKEHUS MOI00US
KonTponbnas pabota "[loBTopenue:
30 MHOT'OTPaHHUKH, CEYEHUS
MHOTI'OTPaHHUKOB"
31 O6béM Tena. O6beM IPSIMOYTOJIBHOTO bubnmoreka [JOK

Iapajiiejacnuicaa

https://resh.edu.ru/subject/17/11/




3amaun 06 yaBoeHUH Kyda, O

bu6mmoreka [JOK

32
KBaJIpaType Ky0a; O TPUCEKIUH yTiia https://resh.edu.ru/subject/17/11/
CrepeoMeTpHUUeCKUEe 3aa4H, CBI3aHHEIC
33 C 06iéM0MI:1 SIMOYT'OJIbHOT'O bubmorexa LIOK
P yr https://resh.edu.ru/subject/17/11/
napajiesenunena
IIpuknannbie 3a1a4u, CBI3aHHbBIE C
34 BBI:I)‘-II/ICJICHI/ICM 00BEMa IPAMOYTOILHOIO bubmorexa LIOK
p yr https://resh.edu.ru/subject/17/11/
napasiesnenunena
bu6mmoreka [IOK
35 O0BEM IIPSIMON ITPU3MBI
P P https://resh.edu.ru/subject/17/11/
CrepeoMeTpHUUECKHE 3aa4H, CBSI3aHHbIE
36 . P . ep e OBLE ;I oi bu6mmoreka [IOK
BEIUHCIIEHHEM 00BEMOB IIPSAMON
p https://resh.edu.ru/subject/17/11/
MIPU3MBI
37 IIpukinagneie 3a1a4u, CBA3aHHBIE C bu6mmoreka [IOK
00BEMOM TIPSAMOIA TPU3MBI https://resh.edu.ru/subject/17/11/
Brraucienne 00bEMOB TEJI C IIOMOIIBIO
38 omnpeaenéHuoro nuarerpaita. O0nLém bubmorexa [OK
e . pana. https://resh.edu.ru/subject/17/11/
HaKJIOHHOHM MpPU3MBbI
Brraucienne 00bEMOB TEJ C IIOMOIIBIO
39 onpenenéHuoro narerpaia. O0nLeEM bubmorexa LOK
ped paja. https://resh.edu.ru/subject/17/11/
MTAPAMU/IBI
dopmyna 00bEMa TUPAMUIEL.
40 O po ye e 00beMo , a c Bubmiorexa LIOK
THOIIIEH! 'HEMOB ITUPAMU,
P . https://resh.edu.ru/subject/17/11/
00IIUM yTIIOM
dopmyna 00bEMa TUPAMUIEL.
Py P bubnmoreka [JOK
41 OTtHolieHNEe 00BEMOB TUPAMU] C

00IIUM yTIIOM

https://resh.edu.ru/subject/17/11/




CTepeOMeTpI/I‘IeCKI/Ie 3aga4u, CBA3aHHBIC

bu6mmoreka [JOK

42 ¢ 00bEMaMU HAKJIOHHOM NPU3MBbI https://resh.edu.ru/subject/17/11/
43 CrepeomeTpuuecKkue 3aJ1auu, CBSI3aHHbIC bubnmoreka [JOK
¢ 00BEMaMHU MUPAMUTBI https://resh.edu.ru/subject/17/11/
[Mpuknanueie 3ana4n mo Teme "OOBEMBI
44 TCIJ)I" CBfI[3aHHLIeH ¢ 00bEMOM HAKIIOHHOH Bu6mnorexa LIOK
’ https://resh.edu.ru/subject/17/11/
MIPU3MBI
45 [Ipuknagueie 3agaun mo Teme "OO0bEMBI bu6mmoreka [IOK
Ten", CBA3aHHBIE C 00BEMOM MTUPAMUJIBI https://resh.edu.ru/subject/17/11/
46 [Ipumenenune 00bEMOB. BeruncieHue bubnnoreka [JOK
pacCTOAHUS 10 TIIOCKOCTH https://resh.edu.ru/subject/17/11/
47 KonTponbras padota "O0béM
MHOrorpaHHuka"
WIIMHIpHUYECKasi IOBEPXHOCTD,
48 §6pa3y10pmne HHHHH}IpE‘IeCKOﬁ bubmorexa [OK )
https://resh.edu.ru/subject/17/11/
MMOBEPXHOCTH
49 Humnap. [pssmoit KpyroBOM LHUIAUHADP. bubnmnoreka [JOK
[Imomaae MOBEpXHOCTH HWJIMHAPA https://resh.edu.ru/subject/17/11/
Konnueckas moBepXHOCTb,
50 oOpa3ymoiue KOHquCKoﬁ bubmmoreia LIOK ,
https://resh.edu.ru/subject/17/11/
nosepxHocTu. Konyc
51 CeueHune KOHYyca TIOCKOCTHIO, bubnuorexa [JOK
MapaieIbHOM MJIOCKOCTH OCHOBAHUSA https://resh.edu.ru/subject/17/11/
59 Yceuénnslii konyc. M3o0pakeHue bubnmoreka [JOK
KOHYCOB M YCEUEHHBIX KOHYCOB https://resh.edu.ru/subject/17/11/
53 [Tnomanp 60KOBOM MOBEPXHOCTH U bubnnoreka [JOK

MMOJTHOH IMOBCPXHOCTHU KOHYCA

https://resh.edu.ru/subject/17/11/




[Tnomaae 60KOBOM MOBEPXHOCTH H

bu6mmoreka [JOK

54
IIOJIHOW ITOBEPXHOCTU KOHYCa https://resh.edu.ru/subject/17/11/
CrepeoMeTpuuecKue 3ajauu Ha
55 JI0Ka3aTeJbCTBO U BEIUMCIICHUE, bu6mmoreka [IOK
MOCTPOEHUEM CEUCHUH LUIIMHIPA, https://resh.edu.ru/subject/17/11/
KOHYca
CrepeomeTpuueckue 3aauu Ha
56 JI0Ka3aTeJbCTBO U BEIUMCIICHHE, bu6mmoreka [IOK
MOCTPOCHUEM CEUCHUH LUIIMHIPA, https://resh.edu.ru/subject/17/11/
KOHYyca
57 [IpukitagHele 3a1a4m, CBsI3aHHbBIE C bubnnorexa [HOK
LWINHIPOM https://resh.edu.ru/subject/17/11/
53 [Ipukitaguele 3a1a4m, CBsI3aHHbBIE C bubnuoreka [IOK
LWINHIPOM https://resh.edu.ru/subject/17/11/
bu6mmoreka [JOK
59 Cdepa u ma
Pep P https://resh.edu.ru/subject/17/11/
[Iepeceuenue cepsl 1 mapa ¢
60 HJ'I(I))CKOCTLIO K(EII)CEFI)HI/IG ma pa u cepsl Bubmiorexa LIOK
' P p https://resh.edu.ru/subject/17/11/
IJI0CKOCTBIO. Buj u n3o0paxenue mapa
[Tepeceuenne chepsl 1 mapa ¢
61 HJI(I))CKOCTLIO Ki)cfmle ma pa u chepbl bubnuorexa LIOK
' P p https://resh.edu.ru/subject/17/11/
IJIOCKOCTBIO. Bu 1 n300paxenue mapa
& VYpasuenue chepsl. [Lnomans chepst u bubnmoreka [JOK
e€ yacrtei https://resh.edu.ru/subject/17/11/
bubmuorexa [JOK
63 CummeTtpus cdepsl U mapa
p bep P https://resh.edu.ru/subject/17/11/
64 CrepeomeTpuueckue 3a1a4u Ha bubnmnoreka [JOK

A0Ka3aTCJIbCTBO U BBIYUCIICHUC,

https://resh.edu.ru/subject/17/11/




CBSI3aHHBIE CO CEpot U Mapom,
IMOCTPOEHUEM UX CEUEHUH IIIOCKOCTBIO

CTepeOMeTpI/I‘IeCKI/Ie 3aJa4M Ha
J0Ka3aTcJIbCTBO U BBIYUCIICHUC,

bu6mmoreka [IOK

65 .
CBsI3aHHBIE CO c(hepoil U mapom, https://resh.edu.ru/subject/17/11/
MIOCTPOCHUEM UX CEYEHHI MII0CKOCTHIO
66 [IpuxnanHele 3a1a4u, CBI3aHHBIE CO bubmumoreka [IOK
cdhepoii u mapom https://resh.edu.ru/subject/17/11/
[ToBTOpEHME: OKPYKHOCTDH HA
67 HJIOCK(I;)CTI/I BI)I‘{II/:ZJ)IKeHI/ISI B OKPY>KHOCTHU Bubnuorexa LIOK
’ Py ’ https://resh.edu.ru/subject/17/11/
CTaHJIaPTHBIE TIOJJO0US
63 Paznuunple KOMOMHAIIMY TEJ BPAIICHUS bubnnoreka [HOK
Y MHOTOI'PAHHUKOB https://resh.edu.ru/subject/17/11/
69 3anauu o teme "Tena v MOBEPXHOCTH bubnnorexa [JOK
BpaieHus" https://resh.edu.ru/subject/17/11/
70 3amauu o Teme "Terna u MOBEpPXHOCTH bubnuotexa [JOK
BparieHus" https://resh.edu.ru/subject/17/11/
71 KontponbHas padora "Tena u bubnuoreka [IOK
MIOBEPXHOCTHU BpaleHus" https://resh.edu.ru/subject/17/11/
7 O6béM mumuHapa. Teopema 06 00bEMe bubmmoreka [JOK
MPSAMOTr0 HUJIMHIpA https://resh.edu.ru/subject/17/11/
Boruncnenne 06bEMOB Tell ¢ TOMOIIbIO
73 oTpeAeNIEHHOT0 HHTEerpaia O6Lé1\iu bubmmorexa LIOK
pel rpaja. https://resh.edu.ru/subject/17/11/
KOHYca
74 ITnomanu 6OKOBOI U MOJTHON bubmuorexa [JOK

IMOBEPXHOCTU KOHYCA

https://resh.edu.ru/subject/17/11/




CTepeOMeTpI/I‘ICCKI/IC 3aga4u, CBA3aHHBIC

75 . CHeHIEM OFLEMO . bu6mmoreka [IOK
BBIYHCIICHHEM 00BEMOB IIUINH/IPA, ,
H P https://resh.edu.ru/subject/17/11/
KOHYyca
76 [Tpuknagueie 3agaun mo Teme "OO0bEMBI bu6mmoreka [IOK
Y IUTONIau TOBepXHOCTEN Ten" https://resh.edu.ru/subject/17/11/
OO0BEM 1Iapa U mapoBOTO CEKTOpa.
Teopema 06 00béme trapa. [lnomans
77 cdepol. CTepeomeTprudecKue 3a1auu, bubnuorexa [JOK
CBSI3aHHBIC C BBIYKMCICHUEM 00HEMOB https://resh.edu.ru/subject/17/11/
mapa, mapoBOro CerMEHTa 1 IIapOBOTO
ceKTopa
[Ipuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE ¢ 00BEMOM IIapa U
78 I0HIaIbI0 cepsl COOTHOHIGHE}I bubmorexa LIOK
taa PPl . https://resh.edu.ru/subject/17/11/
MEXy IUIOIIAIIMH IIOBEPXHOCTEHN U
00BbEMaMH MMOIOOHBIX TEII
[TonoOHbIE TeNa B MPOCTPAHCTBE.
H3Menenue 00bEMa IIpH OO0 H.
79 CrepeomeTpudeckue fa a4y, CBSI3aHHbBIC Bubmmorexa LIOK
P P .. A, https://resh.edu.ru/subject/17/11/
C BBIYUCJICHHEM O0BEMOB T U
MJI011aJ1eH TOBEPXHOCTEN
20 Konrtponsnas pabdota "[Tnomanu bubnnoreka [JOK
MOBEPXHOCTU M 0OBEMBI KPYTIIbIX Tel" https://resh.edu.ru/subject/17/11/
BHJKEHHS IPOCTPAHCTBA.
A POCTP bu6mmorexa [IOK
81 OTto0pakeHusi. J|BU>keHUs 1 paBEHCTBO _
. . https://resh.edu.ru/subject/17/11/
¢uryp. O6mmue cBoiicTBa IBUKEHUI
%2 Buabl aBukeHU: napauieabHbIil bu6mmoreka [JOK

MIEPEHOC, IEHTPaIbHasl CHMMETPHS,

https://resh.edu.ru/subject/17/11/




83

3epKajibHasi CUMMETPUS, IIOBOPOT
BOKPYT IIPSIMOM

[IpeobpazoBanus nomodus. [psimas u
cdepa Diinepa

bubmuoreka [JOK
https://resh.edu.ru/subject/17/11/

84

85

86

87

88

I'eomeTpuueckue 3amaun Ha
MPUMCHCHUC IBUIKCHUS

Kontponbnas padota "Bektopsl B
npocrpaHcrae”

O6o6maromee moBropenue 11 moHsTHiA
1 MeTo/10B Kypca reomerpuun 1011
KJIACCOB, CUCTeMAaTH3aIlsl 3HAHUI:
"[TapajsienbHOCTh NPSAMBIX U
IIJIOCKOCTEH B IpocTpaHcTBe"

O6o6maromee moBropeHue 11 moHsTHiA
U METOJ0B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMATHU3aLUs 3HAHUI:
"BexTopsl B mpocTpaHcTee”

Ob6o61matomiee nopropenue 11 nonsruit
U METOJ0B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUI:
"BexTops! B mpocTpaHcTee”

bubmuorexa [JOK
https://resh.edu.ru/subject/17/11/

89

Ob6o61matomee nopropenue 11 nonsruit
1 MeTOJI0B Kypca reometrpun 10—-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUI:
"O6beM MHOTOTpaHHUKA"

90

Ob6o61matomee nopropenue 11 nonsruit
1 MeTOoJI0B Kypca reometrpun 10—11




91

92

93

KJIACCOB, CHCTEMATU3alIUs 3HAHUI:
"O6beM MHOTOTpaHHUKA"

O6o6maromee moropenue 11 moHsTHii
U METOJI0B Kypca reometrpun 10—11
KJIACCOB, CUCTeMAaTHU3allisl 3HAHU:
"[Tmomraay MOBEPXHOCTH U OOBEMBI
KpyIibIX Ten"

O6o6maromee moBropenue 11 moHsTHii
1 MeTo/10B Kypca reomerpuun 10—11
KJ1aCCOB, CUCTEMATHU3allis 3HAHUI:
"[Tmomraay MOBEPXHOCTH U OOBEMBI
KpyIibIX Ten"

HroroBas koHTpoNbHAs paboTa

94

95

HToroBast KOHTpOJIbHAS paboTa

[ToBTOpEeHuEe, 06001IIeHNE 1
cUCcTeMaTH3aIus 3HAHUH

96

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAyKU U €€ POJIb B PA3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

97

Hcrtopust pa3BUTHS CTEPEOMETPUH KaK
HAyKU U €€ POJIb B PA3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

98

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ pOJIb B PA3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




99

100

101

102

103-
108*

Hcropus pa3BUTHS CTEPEOMETPUM KAK
HAYKH U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX UHXKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HayKH U €€ poJib B pa3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEpPEOMETPHH KaK
HayKH U € poJib B Pa3BUTHH
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEpPEOMETPHH KaK
HayKH U € poJib B pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUM

Peseps. IloBTopenue

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOT'PAMME

102/108*




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

['eomeTpust (6a30BbIit U TpopuILHBIN ypoBeHb).10-11 k1., Atanacan JI.C,

byrty3oB B.®., Kagomues Cb. u np., I3gaTensctBo «lIpocBemienue.

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
['eometpusi. 10-11 knaccel. [loypounsie pa3paboTku K yueOHUKY ATaHACsSHA -

Caaxsan C.M., byty3oB B.®. k aBTopckomy YMK Atanacsana JI. C.

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bu6mmoreka IJOK

DOI'NC «Mog mkona»



PABOYAS ITPOTPAMMA
(ID 2186194)

y4eOHOro npeamera «BeposiTHOCTh U CTATHCTHKA. YTJIy0JIeHHBIA YPOBEHb»
s ooygaromuxest 10-11 kimaccoB

INOACHUTEJIBHASA 3AIIMCKA

VY4eOHblii Kypc «BeposiTHOCTb M CTaTUCTUKA YIIIYOJIEHHOTO YPOBHS SABIISIETCS
NPOJOJKEHUEM M Pa3BUTHEM OJHOMMEHHOIO YYEOHOro Kypca yriayOia€HHOro
YPOBHSI Ha YPOBHE CpeJHETo 0o01ero oopazoBanus. Y4eOHbIN Kypc npeaHa3HaueH
Uit GOPMUPOBAHUSA Y OOYYarOIIMXCS CTaTUCTUYECKOM KYJIbTYPhl M IOHHMaHUs
pOJIM TEOPUHM BEPOATHOCTEN KaK MAaTeMaTH4YE€CKOr0 MHCTPYMEHTa ISl M3Y4YEHUS
CIIy4yalHbIX COOBITHH, BEIMYMH U TiporieccoB. [Ipu n3yueHun kypca oboramarorcs
IPEACTABICHUS] OOYYaIOIUXCA O METOJaX HCCIEAOBaHUS W3MEHYMBOIO MHPA,
pa3BUBaeTCs NOHMMAHHWE 3HAYMMOCTH U OOIIHOCTHM MaTeMaTHYE€CKHX METOOB
NIO3HAHMA KaK HEOThEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAay4YHOIO
MHUPOBO33PEHUS.

CopepxaHue y4eOHOro Kypca HalpaBiI€HO Ha 3aKpelyieHue 3HaHWi,
MOJIyYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OOLIEro o0pa3oBaHus, U
Ha pa3BUTHE NPEACTABICHUNA O CIIy4alHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXKIY
HUMH Ha BaXHBIX IIPUMEpPAX, CIOKEThl KOTOPBIX MOYEPHHYTHI U3 OKPY’KAIOIIETO
Mmupa. B pesynbrare y o0ydarommxcsi J0JKHO cpOPMUPOBATHCS MPEACTABICHUE O
HanOoJiee ynoTpeOUTEIbHBIX U OOIIMX MAaTEMaTHUYECKUX MOJEIISAX, UCIOIb3yEMBbIX
JUISL OTTMCAHUS aHTPOIIOMETPUUECKHX U IEMOTpapUUECKUX BETUUKH, TOTPEIIHOCTEN
B pa3IMUHBIC POJAa U3MEPEHUSX, NITUTEIIBHOCTH 0€30TKa3HOM pabOThl TEXHUUYECKHUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUI U TIPOLIECCOB B OOLIECTBE. Y YeOHBIN
Kypc sBisieTcsi 0a30il 11 OCBOEHHMSI BEPOSTHOCTHO-CTATHCTUYECKHX METOJIOB,
HEOOXOJAMMBIX CHEIUAINCTAM HE TOJIbKO MHKEHEPHBIX CHEIMAIbHOCTEN, HO TaKXKe
COLIMAJIBHBIX U TICUXOJIOTUYECKUX, TOCKOJIBKY COBPEMEHHBIE O0I1IECTBEHHBIE HAYKH
B 3HAYUTENIbHOM Mepe UCHOJB3YIOT amnmapaT aHajdu3a OOJbIIMX JIaHHBIX.
[lenTpanbHyl0 4YacTh y4eOHOTO Kypca 3aHMMAaeT OOCYXIEHHE 3aKOHA OOJIbIINUX
yucen — (PyHIAMEHTaJIbHOTO 3aKOHA MPUPOJbI, HMMEIOUIEr0 MaTeMaTHYECKYIO
dbopmanuzanuro.

B cooTBeTcTBHM C yKa3aHHBIMHU IIEJISIMH B CTPYKType ydeOHOro Kypca
«BeposTHOCTP M CTaTUCTUKa» Ha YIIyOJEHHOM YPOBHE BBIIEICHBI OCHOBHBIE
coziepkatenibubie TMHUM: «CiyyaiiHble COOBITHS U BEpOSITHOCTU» U «CilyyaliHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEID.



[ToMuUMO OCHOBHBIX JIMHUWA B y4€OHBI KypC BKJIIOYEHBI 3JEMEHTHI TEOPHH
rpagoB M TEOPUHM MHOXKECTB, HEOOXOAUMBIC Jisi TOJHOLEHHOTO OCBOCHHS
MaTepuaia JaHHOTO YyYeOHOTO Kypca M CMEXKHBIX MaTEMaTHYCCKUX YUeOHBIX
KYPCOB.

Coneprxanue muHUM «CiydaiiHble COOBITHS U BEPOSITHOCTUY CITY>KMT OCHOBOM
st (OPMUPOBAHUS TPEICTABICHUNA O PpaCHpeleICHUH BEPOSTHOCTEH MEXIY
3HAYEHHSIMH CJIyYalHBIX BEJIMYKMH. BaXkHyI0 4acTh B 3TOW COAEPKATEIBHON JIMHUN
3aHMMAeT HU3YYEHUE T'€OMETPUYECKOTO M OMHOMHAIBHOTO paclpeiesieHui |
3HAKOMCTBO C UX HENPEPHIBHBIMH AHAJIOTaMU — MOKA3aTENIbHBIM MU HOPMaJIbHBIM
pacrnpeeneHUusIMU.

TeMbl, CBsiI3aHHBIE C HENPEPHIBHBIMU  CIIy4alHBIMU BEJIMYMHAMU U
pacnpeneNeHusIMUA, aKUEHTUPYIOT BHUMaHUE OOYYalolMXCS Ha ONHCAaHUM U
U3YYCHUU CIyYalHBbIX SIBICHUN C MOMOIIBIO HEMpepbIBHBIX (QyHKIMM. OCHOBHOE
BHUMAaHHUE YAEISAETCA MOKa3aTeJIbHOMY U HOPMaIIbHOMY PaclpeAeCHUsIM.

B yueOHOM Kypce mpeaycMaTpuBaeTcs 03HAKOMHTEIbHOE HU3YyYEHHUE CBS3H
MEXJy CIy4yalHbIMU BEJIMYMHAMU W OINHKCAHWE HBTOW CBSI3M C TMOMOIIBIO
Kod(ppulIeHTa KOPPEJSIIMM W €ro BBIOOPOYHOTO aHajiora. IJTU DJIEMEHTHI
COJZIepKaHMs Pa3BUBAIOT TEMY «JlHMarpaMMbl paccenBaHUs», U3yUYCHHYIO HA YPOBHE
OCHOBHOT'0 00111ero 00pa30BaHUs, 1 BO MHOTOM OMMPAIOTCS HA CBEJICHUS U3 KypCOB
anreOpbl U TEOMETPUH.

Emé oauH dneMeHT  colepKaHus, KOTOpPBIM  Mpearaercs  Ha
O3HAKOMUTEIBHOM YPOBHE — TIOCJIEAOBATEIbHOCTh CIIyYalHbIX HE3aBUCHUMBIX
COOBITHH, HACTYNAIONIUX B €UHUILY BpeMeHU. O3HAKOMIICHHE C paclpeeieHueM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUHA HOCUT Pa3BUBAIONIUN XapakTep U
SBJISIETCSA aKTyaJbHBIM JJIsI Oyaylux aOUTypPUEHTOB, MOCTYIMAIOIIUX HAa y4eOHbIC
CHEIUATbHOCTH, CBA3aHHbIE C OOIIECTBEHHbIMM HAayKaMH, IICHUXOJIOTHEH H
yIpaBJICHUEM.

Ha u3ydenne yueOHoro kypca «BeposiTHOCTh U CTATUCTHKA» HA yTIyOJIeHHOM
ypoBHe ouHOM (hopMbI 00yueHust oTBoAUTCS 68 yacoB: B 10 kitacce — 34 vaca (1 vac
B Hegento), B 11 kiacce — 34 yaca (1 yac B Hezelno).

Ha uzydenue yueOHoro kypca «BeposiTHOCTb U CTATUCTHKa» HA yTIyOJIEHHOM
YpOBHE OYHO-3a04HOM (hopmbI 0OyueHust orBoautcs 72 4acoB: B 10 kmacce — 36
yaca (1 gac B Hegento), B 11 knacce — 36 yaca (1 yac B Heneno).



COJEPXKXAHUE OBYUYEHUA
10 KITACC

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

CrnyualiHble SKCIIEpUMEHTHI (OMBITHI) U CIy4aiiHble COOBITHS. DJIEMEHTapHBIE
coObITHsl (McX0/bl). BepodaTHocTh ciydailHOro coObITHs. biu3ocTe 4acTtoThl U
BEepOSTHOCTH COOBITHI. CydaifHbIE OIBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHSIMH.

Omnepatuu HaJ COOBITUSAMU: MepecedeHne, 00beTMHEHNE, TPOTUBOIIOIO0KHBIE
coObITHs. Jluarpammel Ditnepa. Dopmyiia ClI0KEeHUS BEPOSTHOCTEH.

VYcnoBHass BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBO CiyyallHOTrO
skcniepumenTa. Gopmyna nosHoM BeposTHocTH. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaifHbIi OMBIT (MCIBITAHKE), YCIIEX U Heyaadya. He3aBucumelie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u dakropuan. Yucno coueranuit. TpeyronpHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepust He3aBUCUMBIX UcTIbITaHUN bepHyn. CiyqaifHbil BEIOOP U3 KOHEUHOM
COBOKYITHOCTH.

CnyuvaitHas  BenunuuHa. Pacnpenenenune  BeposdtHocteil.  [{uarpamma
pacnpenenenud. Onepanuu HaJl CIIy4YalHbIMU BeJIMYMHAMU. buHapHas ciaydaiiHas
BennunHA. lIpumepsl pacnpeneneHuii, B TOM 4YHCIE TE€OMETPHUYECKOE U
OMHOMMAIILHOE.

11 KJIACC

CoBMecTHOE paclpeelieHHe ABYyX CIy4alHbIX BeauuuH. HezaBucumeie
CIIy4aliHbIE BEJIMYHHBI.

MaremaTudyeckoe OXHUJAaHUE CIy4YalHOW BEJIMYMHBI (paclpe/iesieHHs).
[Ipumepsl TpUMEHEHUsT MaTEMaTUYECKOro OXKHAAaHMs (CTpaxOBaHHE, JIOTepes).
Matematuyeckoe oxugaHue OMHAPHOM CiyyaliHOUM BelWuyuHbBI. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIIy4YalHBIX BEJIMYMH. MareMarndeckoe  OXuJaHue
reOMETPUYECKOTO 1 OMHOMUATILHOTO Pacpe/IeICHUH.

Hucnepcust W CTaHAAPTHOE  OTKJIIOHEHHWE  CIYYallHOM  BEJIWYMUHBI
(pacnpenenenus ). Jlucniepcus OMHAPHOM ClydailHON BeMMYMHBL. MaTeMaTrudeckoe
0’KMJIAHUE MPOU3BEIACHHUS U TUCIIEPCUS CYMMBI HE3aBUCUMBIX CITyYaiHBIX BEJINYHH.
Jlucepcusi W CTaHAAPTHOE OTKJIOHEHHWE OWHOMHUAJIBHOTO PpaCHpPEEeIICHUS.
Jucnepcnst M cTaHAAPTHOE OTKIIOHEHUE TEOMETPUUECKOTO PaCIIPEACIICHUS.



HepaBenctBo YeoObiméBa. Teopema UeoOniméa. Teopema bepuymu. 3akon
OonpmiMx  uucen. BwiOopounslii  MeTton — uccineAoBaHud.  Bribopounbie
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITUS IO BHIOOPOYHBIM JAHHBIM.
[IpoBepka NpOCTEUIINX TUITOTE3 C MOMOLIBIO U3YUEHHBIX pPACIPEICICHUMN.

HenpeppiBHbIE ciyyaliHble BelW4YuHBL. [Ipumeppl. DyHKIMS TUIOTHOCTH
BEPOSITHOCTH pacmpenesicHus. PaBHOMepHOe pacnpenesieHHne UM €ro CBOMCTBA.
3ajauun, NIpUBOASIINE K MTOKA3aTEIbHOMY paclpeeieHUI0. 3a1aun, NPUBOASAIINE K
HOPMAaJIbHOMY  PACHpPEACIICHHUIO. OyHKIMA IJIOTHOCTH BEPOSITHOCTHU
MOKAa3aTeJIbHOTO pacipeiesieHus, PyHKIUS MIOTHOCTU BEPOSTHOCTH HOPMAJILHOTO
pacnpenenenns. PyHKIUS ITIOTHOCTU U CBOMCTBA HOPMAJIBHOTO PACIIPEIEICHUS.

ITocaenoBaTelbHOCTh  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHMH. 3ajauw,
IIPUBOJAIINE K pacupenenennto [lyaccona.

KoBapuanusa nByx ciydaiiHeix BenuuuH. KoadduimeHt auHEHHOM
koppemsiiui.  CoBMecTHble  HAOMIOJEHMS  JABYX  BEIMYMH. BbIOOpOYHBIN
Kod(phULMEHT Koppenauuu. Paznuune Mexay JUHEWHOW CBSI3bIO U MPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



INNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSATHOCTb U CTATUCTUKA» (YTJIYBJIEHHBII YPOBEHB) HA
YPOBHE CPE/IHET'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUAX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBICHHUH, MpOLEAYp
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONpPOCHI WU JIpyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHHUEM;

2) NIaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UACHTUYHOCTH, YBAXKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTUKEHHUSIM POCCUUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJIOrusAX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOrOo Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIa/ia B IOCTPOCHHUE YCTOMUMBOrO OYIyIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHUH, pacCy>KJIeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTHUYECKHe 3HAHUS B
WHTEpecax 3I0pOBOTo M 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTJIIbIXa, peryispHas (u3uvecKas aKTUBHOCTH), (PU3NUYECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHUS:

TOTOBHOCTh K TPYydy, OCO3HAaHWE IICHHOCTU TPYAOTIOOWS, HHTEpEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeld mnpodeccnr W Ppeann30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa30BaHHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHUECKUX 3a/1a4 MAaTEMAaTHICCKON HAIIPaBICHHOCTH;

7) IKOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB HA COCTOSHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMAaTHYEeCKUX 3HAHWK JUIsl penieHus 3agad B 00JacTu
OKpY’)Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MTPAKTUKH, TOHIMAaHNE MaTeMaTHYECKON
HAYKHU Kak cepbl 4eTOBEYECKOM IeATeTbHOCTH, STANOB €€ Pa3BUTHS U 3HAUMMOCTHU
JUTSL pa3BUTHUSL IMBWIN3AINK, OBIAJCHUE SI3bIKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJIbTYPOH KaK CPEJACTBOM ITO3HAHMS MHPA, TOTOBHOCTH OCYIIECTBIISITH IPOSKTHYIO
1 UCCJICIOBATEILCKYIO IEATCILHOCTh MHANBUAYAILHO U B TPYIITIC.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBISIBJISATH M XapPaKTEPU30BaTh CYLIECTBEHHBIE INMPU3HAKA MATEMAaTHUYECKHUX
OOBEKTOB, TIOHSATHUNA, OTHOIICHUN MEXAy TMOHATUSIMU, (HOPMYIHPOBATH
OnpeieSIeHUs MOHSITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiaccU(PUKaIIy,
OCHOBaHMsI 17151 0000IIEHHS ¥ CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U MOPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMaTUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIIOJACHUSAX U YTBEPKICHUIX, MpeajiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYMN;

JIeJIaTh BBIBOABI C HCHOJIb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(OpsiMbI€ U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

BbIOMpaTh cmoco0 pelmieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BAapUAHTOB peIlEHUs, BEIOUpATh HanboJiee MOIXOIAIUN C Y4ETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BONPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT TMO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MPOoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CaMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, HCCIENOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOllecca, a TaKkKe BBIABUTATD
MPE/IIOIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBISBJIATH JeUUUTHI MHPOPMAIMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIUIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMAIMIO, MPEICTaBIATh €€ B pazIu4HbIX (opmax,
WJLTIOCTPUPOBATH TpapruecK;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY’KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUSI B YCTHBIX
M THCHbMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUS IO XOJIy PEUIEHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHns, COIOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaady
NPE3EHTALUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHble Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTABJISATH ILJIaH, AJITOPUTM PEILICHUS 3a/1a4i, BRIOUPATh CIIOCOO pelIeHUs C
y4€TOM MMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJE€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH  KakK  OCO3HAHMS
COBEPILIAEMBIX JIEHCTBUI U MBICIHUTEIbHBIX MPOLECCOB, UX PE3YJIBTATOB, BIIAJIETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yibTara peleHUs
MaTeMaTU4YECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIINUOOK, BBISIBIEHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUIKEHUSI Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMAaTh M HCIOJIb30BATh NMPEUMYIIECTBA KOMaHAHOW W MHAUBUAYAJIbHON
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenessTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yabTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CyXIeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE), BHITOJIHATH CBOIO YacTh Pa0OTHI U KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TOPOAYKT 1O KpUTEpUAM, CPOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATDBI

K konity 10 kiaacca oOyJaromuiicss HayduTCs:

CBOOOJTHO OTMEpUPOBaTh MOHATUSAMHU: Tpad, MIOCKui rpad, CBSI3HBIN Tpad,
nyTh B rpade, 1enb, LUUKI, JIEPeBO, CTENEHb BEPIIMHBI, JEPEBO CIy4allHOTO
HKCIIEPUMEHTA;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: CIYYalHBIA HKCIEPUMEHT (OIbIT),
CIIy4aitHO€ COOBITHE, DJIEMEHTAPHOE CIydaiiHOe COOBITHE (DIIEMEHTAPHBIN MUCXO.)
CIIy4alHOTO  OMbITa, HAXOJUTh BEPOATHOCTH COOBITUH B  ONBITax C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMU;

HAXOJUTh U (POpMYIHUPOBATH COOBITHS: MEpEcECUeHE, 00bEIMHEHUE TaHHbIX
COOBITHH, COOBITHE, MPOTHUBOIIOJIOKHOE JAAHHOMY, HCIIOJIb30BaTh JAUATPAMMBI
Oinepa, KOOPIAMHATHYIO MPSIMYIO JJI PELISHHUs 3a/ay, MOJIb30BaThes (HOpMyIoi
CJIO’KEHUS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIy4alHbBIX COOBITHIA;



ONEPUPOBATH MOHATUSIMU: YCIIOBHASI BEPOATHOCTh, yMHOKEHUE BEPOATHOCTEM,
HE3aBUCHUMBIE  COOBITHS, JI€PEBO  CIy4allHOrO  JKCIEPUMEHTA, HaXOIUTh
BEPOSITHOCTH COOBITUH C TOMOIIBIO TpaBWjIa YMHOXEHUS, JEpeBa CIy4ailHOTO
OTbITa, HMCIOJIL30BaTh (OpMyNy MOJHOW BeposiTHOocTH, (hopmyny baiieca mpu
pelieHun 3a7a4, OMNpENeNsTh HE3aBUCUMOCTh COOBITHMH 1O QopMysne U IO
OpraHu3aliy CIy4alHOIO SKCIIEPUMEHTA;

MPUMEHSITh M3Y4YCHHbIE KOMOMHATOPHBIE (OPMyNbl ISl TMEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4yaHOTO OIbITa, PEHICHUS
3a/1a4 [0 TEOPUHU BEPOSTHOCTEW;

CBOOOJTHO  OMEpUPOBATH TMOHATUSAMHU: OWHAPHBIM  CIy4yalWHBIA  ONBIT
(ucnipITaHuE), ycrnex M HeyJlaya, HEe3aBUCUMBIC HUCIBITAHUS, CEpUsl UCIBITAaHUH,
HaXOJUTh BEPOSITHOCTU COOBITUI: B CEpUU UCTIBITAHUM JI0 IEPBOTO ycrexa, B CEpuun
UCTIBITaHUN bepHysuH, B ONbITE, CBSI3aHHOM CO CITy4aliHBIM BEIOOPOM M3 KOHEYHOU
COBOKYITHOCTU;

CBOOOJIHO OIEpUPOBATH MOHITUSMHU: CIydailHas BEJIMYMHA, paclpeseiieHue
BEPOSTHOCTEM, JuarpamMma pacrnpeicicHus, OuHapHas CiydailHas BeJIMYWHA,
reOMETPUYECKOe, ONHOMUAIILHOE pacIpeesiCHHE.

K xoniy 11 kiacca o0yyaromuics HayquTCs:

ONEPHUPOBATH TOHSITUSIMU: COBMECTHOE paCIpeeCHUE ABYX CIy4ailHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIUILy COBMECTHOTO pacCHpe/iesieHUs] JBYX CIydalHbIX
BEJIMUMH JUIS BBIACJIICHUS PACHPEACIICHUS KaXI0W BEITUYUHBI, OIpeeIeHuUs
HE3aBHUCUMOCTH CIIyYalHbIX BEJIUYUH;

CBOOOJTHO OTEPUPOBAThH MOHSATHEM MATEMATHYECKOTO OKHJIAHUS CITy4alHOM
BEITMYMHBI (pacnpenesieHus), IPUMEHSITh CBOMCTBA MAaTeMAaTUYECKOTO OXUIAHUS
MpU PEIICHUU 3aJ]1ay, BBIUUCISITh MATEMATHUYECKOE OXKHUJIaHWUE OMHOMHAIBHOTO U
r€OMETPUYECKOTO PACIIPEEIEHUN;

CBOOOJTHO OIEPUPOBATH MOHITHSIMU: NUCIEPCHUS, CTAHIAPTHOE OTKIOHCHHE
CIIy4allHOM BEJIMYMHBI, TPUMEHSATH CBOMCTBA JUCIIEPCUU CIyYaWHOW BEJIWYWHBI
(pactpeneneHus) MpU PEIICHUM 3aJ1ay, BBIYUCISTH JUCIEPCHUIO M CTaHIApPTHOE
OTKJIOHEHUE T€OMETPUYECKOT0 1 OMHOMHUAIBHOTO pPacipeie/ICHUH;

BBIYUCIISITh BHIOOPOYHBIE XapaKTEPUCTUKH T10 TaHHOW BHIOOPKE M OLICHUBATH
XapaKTEPUCTUKNA TEHEPATbHOW COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapaktepucTiukaM. OTeHuBaTh BEPOSITHOCTU COOBITHI W MPOBEPSITH MPOCTEHUIIINE
CTATUCTUYECKHE TUTIOTE3bI, TTOJIH3YSCh U3YUCHHBIMU pacIpeacICHUSIMU.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Kontpoabnbsie IlpakTuueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 DeMeHTHI Teopuu rpados 3
’ Crny4aiiHble OIBITHI, CITy4aifHble COOBITHS U 3
BEPOSITHOCTH COOBITUM
Onepauny HaJ MHOXKECTBaMU U
3 coObITusIMH. ClI0’KEHHE U YMHOXKEHUE 5
BEPOATHOCTEU. Y CIIOBHAS BEPOSTHOCTD.
HeszaBucumsble coObITUS
4 OneMeHThl KOMOMHATOPUKU 4 1
Cepuu nocienoBaTeNbHbIX UCIIBITAHUI.
5 Ucnpiranusa beprnynnmu. CiyuaiiHblii BIOOD 5
13 KOHEYHON COBOKYITHOCTH
6 CiyuyaiiHble BEJIMUMHBI U pacIIpeeIeHUsS 14 1
7* Peszeps* 2%
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34/36%* 2 0




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/m Konrpoabnsie IIpakrnyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
3aKoH OOJBIINX YHCET
2 DJIEeMEHThl MaTEeMaTUYECKON CTaTUCTUKHU
HenpepsiBHBIE ClTydaliHbIE BETMYHHBI
3 (pactipeenienusi), oKa3aTesIbHOE U 4
HOPMAaJIbHOE pacrupeeineHus
Pacnpenenenue Ilyaccona 2
CBsi3b MEXy CIIy4ailHBIMHM BEJIMYUHAMU
O0o01IeHNEe U CHCTeMAaTU3alus 3HAHUN 11 1
7* Pezeps* 2%
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

I'pad, cBsa3HEBII rpad), mpencraBieHne
3a7a4M C MMOMOIIBIO rpada

KoauuecTBO 4acoB

Bcero

KonTpoJabHbIe
padoThI

IIpakTuyeckue
padoThI

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

CreneHb (BaJIeHTHOCTb) BepluuHbL. I1yTh B
rpade. Llenu u TUKITBI

I'padbr Ha mnockocTu. [lepeBo ciydaiiHOTO

OKCIICPUMCHTA

CrnyyaiiHble SKCIEPUMEHTHI (OIBITHI) U
ciyyaitHble cOOBITHSA. DIeMeHTapHbIe
COOBITUS (MCXOBI)

BeposiTHOCTB citydyaifHOTO COOBITHS.
BeposiTHOCTH COOBITHI B OTIBITaX C
PaBHOBO3MO>KHBIMU JJIEMEHTAPHBIMU
COOBITUSIMH

BeposiTHOCTB citydyaifHOTO COOBITHS.
BeposiTHOCTH COOBITHI B OTIBITaX C
PaBHOBO3MOKHBIMH JJIEMEHTAPHBIMU
COOBITUSMHU

[Tepeceuenue, 00beIMHEHNE MHOXKECTB U
COOBITUH, TPOTHUBOIIOIOKHBIE COOBITHS.
dopmyra cloKeHUs: BEpOITHOCTEH




YcioBHas BEpOSATHOCTh. Y MHOKEHHUE

8 BepositHOocTel. Dopmyna ycioBHOU
BEPOATHOCTH
VYcnoBHas BEPOSITHOCTb. Y MHOYKEHUE

9 BeposiTHOCTEN. Dopmyna ycilioBHOU
BEPOSATHOCTH

10 dopMyia MOJTHON BEPOATHOCTH

11 ®opwmyna baiteca. HesaBrcumbie coOBITHS

2 KomOunHaTOpHOE PaBUIIO YMHOKEHHUS.
IlepecTanoBku U paxkTOpUal

13 Yucno coueranuit. Tpeyronpnuk [lackans

14 ®opmyna bunoma HproToHa
Konrtponsnas padora Nel: "I'padsr,

15 BEPOATHOCTH, MHOKECTBA,
KoMOMHaTOpHKa"
bunapHbIii ci1y4aiiHbIN ONBIT (MCIIBITAHUE),

16 ycnex u Heygauda. HezaBucumeie
ucnelTanus. Cepusi HE3aBUCUMBIX
WCTIBITAHUH JI0 IEPBOTO ycrexa

17 Cepus HE3aBUCUMBIX MCIIBITAHUM 110
MIEepBOro ycrexa

13 Cepust HE3aBUCUMBIX MCIIBITAHUM
bepuymn

19 CrnyyaitHbiif BBIOOp U3 KOHEYHON
COBOKYITHOCTHU

20 [IpakTryeckast paboTa ¢ UCIIOIB30BaHUEM

AJIEKTPOHHBIX TaOJIHUIL




21

22

Cnyuaiinas BenuuuHa. Pacnipenenenue
BEpOATHOCTEN. J{narpamma pacnpenencHus
Onepanuu Haj CIy4aiHBIMU BEIMYUHAMH.

[Ipumepsl pactipenenenuii. bunapnas
cilydaiiHas BeJIMYMHA

23

I'eomerpuueckoe pacupenencHue.
bunomuaneHOE pacnpeneneHue

24

25

26

27

MareMaTnueckoe 0KMIaHHUE CIy4aliHON
BennuuHbl. COBMECTHOE pacIpesie/iCHHe
JIBYX CIIy4alHbIX BEJTUYHUH

HesaBucumeble ciiyyaiiHble BEJIMUMHBI.
CBoiicTBa MaTEMaTUYECKOTO 0KHMIAHMUSL.
Marematuueckoe OXkuianue OMHapHOM
CIIy4aiiHON BEJITMYUHBI

MareMatnyeckoe 0KHIaHHE
reOMEeTPHUECKOro U ONHOMHUAIBHOTO
pacrpeneeHu

Jlucniepcust M CTaHAAPTHOE OTKJIOHEHWE

28

29

30

Jlucniepcust OMHApHOM citydaitHON
BennurHbl. CBOMCTBA JUCTIEpCUU
MareMatrnueckoe 0KMIaHUE IPOU3BENCHUS
U JUCIIEPCHUS CYMMBI HE3aBUCUMBIX
CIIy4alHBIX BEJINYUH

ITpakTryeckas paboTa ¢ UCIOIB30BAaHUEM
3JIEKTPOHHBIX TAOIHUI]

31

Jucnepcusi OMHOMUAIBHOTO
pacnpenenenus. [Ipaktuueckas padora ¢
HCIOJIb30BAaHNUEM DJIEKTPOHHBIX TAOJIHUIL




32 O06001IeHrEe ¥ cucTeMaTh3alus 3HaHUH

KonTponpnas padora Ne2: "Hcnbitanus

33 bepnynnu. Ciyyalinble BETMYUHBI U 1
pacnpeneneHus"”
34 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1
35-36%* Peseps. [loBTopenue 2%
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34/36*




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJsbubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

DJIEeKTPOHHbBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

HepasenctBo YeObimena. Teopema
UYeonimena. Teopema bepuymiu. 3akon
OOJIBIITUX YHCEeTT

HepasencrBo Yebnimena. Teopema
UYeonimena. Teopema bepuymiu. 3akon
OOJIBIINX YHCEIT

Hepasencto YeOnimena. Teopema
YeoOnimeBa. Teopema bepuyminu. 3akoH
OOJBIITUX YKCET

Br16opouHbIii METO iCCIIeOBaHUM

[IpakTrueckas paboTa ¢ HCTIOIBb30BaHUEM
AJIEKTPOHHBIX TaOJIHIL

I'enepasibHast COBOKYITHOCTb U CIIy4aiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapaktepuctukamMu. OLleHKa CpeHETo U
JUCTIEPCUU TeHEPaIbHOM COBOKYITHOCTH C
MTOMOMUIbIO BEIOOPOYHBIX XapaKTEPUCTHK

I'enepasibHast COBOKYITHOCTb U CIIy4aiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapaktepuctiukamu. OlleHKa CpeHETo U
JUCTIEPCUU TeHEPaIbHOM COBOKYITHOCTH C
MTOMOUIBIO BEIOOPOYHBIX XapaKTEPUCTHK




OrneHuBaHUE BEPOSITHOCTEH COOBITUH 11O

8
BEIOOpKE
Cratucruueckas runoresa. [IpoBepka

9 MPOCTEUIINX TUIIOTE3 C [IOMOIIbIO CBOMCTB
M3Y4YEHHBIX pacripesesieHui
Craructuueckas runoresa. [IpoBepka

10 MPOCTEUIIINX TUITOTE3 C TOMOILBIO CBOMCTB
W3YYECHHBIX pacripeesieHui

1 [IpakTuueckast paboTa ¢ UCIIOJIB30BAaHUEM
AJIEKTPOHHBIX TaOJIHIL

2 [Tpumepbl HETIPEPBIBHBIX CIIy4alHbBIX
Ben4rH. OYHKINS MJIOTHOCTU BEPOSITHOCTH
PaBHoMepHOEe pactipenenenue. [Ipumepsl

13 3a/1a4, MPUBOIALINX K MOKA3aTeIbHOMY U K
HOPMAaJIbHOMY pacIpeeIeHUsIM

14 OYHKIUA IIIOTHOCTA BEPOSTHOCTH
MIOKAa3aTeIbHOIO pacrpeaeaeHus

s @yHKIUA ITIOTHOCTA BEPOSITHOCTH
HOPMAaJIBHOTO paclpeaesIeHUst
[TocnenoBarenbHOCTh OIMHOYHBIX

16 He3aBHCUMBIX coObITH. [Iprmep 3anaun,
npuBosIel Kk pacupenenenuto [lyaccona

17 [IpakTnueckast paboTa ¢ UCIOIB30BAHUEM
AJIEKTPOHHBIX TaOJIHIL

13 KoBapuanus aByx ciyyallHbIX BEJIMYUH.
Koaddunuent xoppensuuu

19 CoBmecTHBIE HAOIIOIEHUS IBYX BEIMUUH

20 Br16opounsiii kKoahGULMeHT Koppensuun




Paznuuune Mexy TMHEHHON CBS3BIO U

21 IIPUYUHHO-CIIEACTBEHHOM CBA3BIO

22 JIuueitnas perpeccust

3 [IpakTuyeckas paboTa ¢ UCIIOIB30BAaHUEM
ANEKTPOHHBIX TAOJIHIIL

24 IIpencraBneHne JaHHBIX ¢ HIOMOIIBIO TaOIHIL
U AMarpaMM, onycareabHasi CTaTUCTHKA

)5 OnbITHI ¢ paBHOBO3MOXHBIMU
3JIEMEHTAPHBIMU COOBITUAMU

2% Brruncnenue BeposiTHOCTEN COOBITUI C
pUMEHEHHEM (HOpMYIT
Beruuciienue BeposiTHOCTEH cOOBITHIA C

7 IPUMEHEHHEM TpapUUECKUX METO/I0B!
KOOpJAMHATHas NpsiMasi, IepeBo, AuarpaMmma
Ditnepa

28 CriyuaiiHble BEJIMUUHBI U PACIIPENETICHUS

29 MaremaTH4ecKoe OKHUIAHUE CITydalHOM
BEJIMYHHBI

30 MareMatrnueckoe 0KMIaHHUE CIy4allHON
BEJIMYHHBI

31 KonTponbnas padora: "BeposiTHOCTE 1
CTaTHCTHKA"
Brruncnenue BeposiTHOCTEN COOBITUI C

32 npuMeHeHueM Gopmyil U rpaduyecKux
METOJIOB
Beruucnienue BeposiTHOCTEH cOOBITHI C

33 npuMeHeHueM Gopmyil U rpaduyecKux

METOH0B




CrnyyaiiHble BeIMUMHBI U paclpeieeHus.

34 MareMatruueckoe 0KHIaHue CITydYalHOU 1
BEJTUYHUHBI
35-36%* Peseps. [loBTopenue 2%
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34/36*




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremartuka. Anrebpa 1 Hauaja MaTeMaTH4ecKkoro aHanusa, 10 kmacc/
Mep3snsk A.I'., Homuposckuit JI.A., [lonsakos B.M.; nox penakuuein
[Togonbckoro B.E., O011ecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
N3natensckuii nentp « BEHTAHA-I'PA®y; AkuinoHepHOE 00I11ECTBO
«3narensctBO «IIpocBenieHre»

* MaTeMaruka: anredpa u Hadajla MaTeMaTHYECKOTO aHaInu3a, FTEOMETPHSI.
Anre6pa v HavaJla MaTeMaTHYecKoro anaiausa, 11 kmace/ Komsirua FO.M..,
TkaueBa M.B., ®enoposa H.E. u apyrue, AkiimoHepHoe 00IIECTBO

«M3parenbctBo «lIpocBemienne»

METOANYECKHUE MATEPUAJIBI IUISA YYUTEJIA
Beposaraocts u ctatuctuka. 10-11 knaccel. [manupoBanue u NpakTUKYM -

bponckuit 1.JI., Memapkuna O.C.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET
bu6mmoreka IJOK

DOI'C «Mosg mkona»

MNoanncaHo undpoBon

ﬂ.peCBHHHWKOBa noanucoto: lpecBAHHNKOBA
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