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MopesibHasi CMHXPOHM3MPOBAHHAs padoyasi mporpaMma
0a30BOT0 U yr1y0JéHHOI0 U3y4YeHHU NpeaMeTa
MATEMATHKA
(10 — 11 kmaccei)

[Iporpamma pazpaborana Ha ocHOBe DeepanbHOM pabodeii mporpaMMbl CPEIHETO
obmero obpazoBanus npeamera «Maremaruka» 6a30Boro ypoBHs U Paboueit
IPOrpaMMBbl CPETHETO 00I1Iero 00pa3oBanus npeamera «MarteMaTrukay
yray0néaHoro ypoBHs (B coorBeTcTBHM ¢ [Ipukazom Munnpocsemenus Poccun
ot 09.10.2024 Ne 704 «O BHEceHUU U3MEHEHUI B HEKOTOPHIE MPUKA3bI
MununctepcerBa npocsenienus: Poccuiickon denepaiuu, Kkacarmmecs
denepanbHbIX 00pa30BaTENbHBIX MPOTPAMM HAYaJIBHOTO 0011IeT0 00pa3oBaHus,
OCHOBHOT'0 001I1eT0 00pa30BaHUS U CPEIHETO OOIIET0 00pa30BaHUs»)



MogenbHasi CHHXpOHM3MpOBaHHAs pabodas mporpaMma 0a30BOTO M yriIyOJIEHHOTO
usyueHust npeamera «Maremarukay (10 — 11 kmacesl) (npeamerHast oOmacth «MaTeMaTuka u
nH(pOpMaTHKay») (Jaee COOTBETCTBEHHO — MPOTrpaMMa 10 MaTeMaTuke, MaTeMaTrKa) BKIIOYAeT
MOSICHUTENBHYIO 3allUCKY, COJepXkKaHue OOydeHus, IJIaHUPYyEeMble pe3yJabTaTbl OCBOEHUS
IporpaMMbl 10 MaTeMaTWKe, TEMaTHYeCKoe IUIAaHUpOBaHME, TIepeueHb (KoaudukaTop)
MPOBEPSIEMBIX TPEOOBAHMI K pe3yJibTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTENIbHOM MPOTPaMMBbI
cpeanero o0riero o0pa3oBaHus U JIEMEHTOB COICPYKAHHS [0 MaTeMaTHKE.

[losicHuTenpHas 3amMcka OTpakaeT OOIIMe LEeaM U 3aJauyd W3YYEHHUsS MAaTEeMaTUKH,
XapaKTEPUCTUKY TMCUXOJOIMUYECKUX MPEANOChIIOK K €€ HM3yYeHHMIO 00ydarollMMHCS, MECTO B
CTPYKType ydeOHOro IUIaHa, a TaKKe MOAXOAbl K OTOOpYy coepXkaHHs, K ONPEIeSICHUIO
IUTAHUPYEMBIX PE3YJBTATOB U K CTPYKTYpE TEMATHUECKOTO IJIAHUPOBAHUSI.

Copnepxanne 00y4eHHUs PacKpbIBaeT COJIEp)KaTelIbHbIE JIMHUU, KOTOPBIE IMpeaIaraiorcs
JUTst 00513aTENIHHOTO U3YyYEHHUS B KaXKJIOM KJIacCE€ Ha YPOBHE CpeHEro 00IIero oopa3oBaHus.

[Inanupyemble pe3ynbTaThl OCBOEHHS MPOTpaMMbl IO MaTeMaTUKe BKJIIOYAIOT
JUYHOCTHBIE, METalpeIMEeTHbIE pe3yJlbTaThl 32 BECh MEPHO] O0OyueHHUs Ha YPOBHE CpPEIHEro
oOmiero o0pazoBaHHs, a TaKXKe MpPeIMETHbIE IOCTIXKEHUsS OOy4arollerocs 3a KaxAbli roJ
0oOy4eHwHs.

HOACHUTEJIBHASA 3AIINCKA

MogenbHas CHHXpPOHH3WpOBaHHAs pabodvas mporpamMma o maTemaTuke (0a30BBIM U
yIIyOJIeHHBIH YpoBHH) Jutsi oOydaronuxcst 10-11 kimaccoB cocTaBieHa Ha OCHOBE CIICIYIOIIHX
HOPMAaTHUBHO-TIPABOBBIX JOKYMEHTOB:

1. ®enepanbubiii 3akoH oT 29.12.2012r. Ne273-®3 «O6 obpazoBanuu B Poccuiickoit
denepanun»

2. denepaybHBIA TOCYAAPCTBEHHBIM 00pa30BaTENbHBIA CTaHAAPT CPEIHEro OOIIero
ob6pazoBanus (IIpukaz MunucTepcTBa 0Opa3zoBanus u Hayku Poccuiickoit @eaeparuu ot 17 mas
2012 1. Ne413y).

3. ®epgepanbHas pabouas mOporpamma cCpegHero oOmiero o0pa3oBaHus MpeaMeTa
«Marematuka» (mis 10-11 kmaccoB oOpaszoBaTenbHBIX OpraHusanuii). ba3oBblii ypoBeHb. —
Mocksa, UCMO. - 2025.

4. ®DepnepanbHas pabouas mporpaMma cpenHero oOmiero oOpa3oBaHHs MpeAMeTa
«Martematukay (st 10-11 x1accoB oOpa3oBaTeNbHBIX OpraHU3aluil). YTiyOlIeHHbIH yPOBEHb. —
Mocksa, UCMO. — 2025.

¢ yuérom DenepanbHoi paboueii mporpaMmbl BOCIIUTAHUS.

Peanuzanusi mporpammbl  0oOecrieurMBaeT OBIAJCHHE KIIOYEBBIMU KOMIIETCHIIHSIMH,
COCTaBIISIOIIMMU OCHOBY JJISi CaMOPAa3BUTHS U HEMPEPHIBHOTO 00pa3oBaHUSs, IIEIOCTHOCTh
0OIIEKyIBTYPHOTO, TUYHOCTHOTO U TIO3HABATENLHOTO PA3BUTHS JTMYHOCTH OOYUAOLTUXCS.

B pabGoueit mnporpamme yuTeHbl wuaen u TonoxkeHus «KoHIenmmu pa3BUTHSA
MaTemMaTHdeckoro obpazoBanusi B Poccuiickoit @enepanum». B cooTBeTcTBUM ¢ Ha3BaHHEM
KOHIIETIIIUN MaTeMaTH4eckoe 00pa3oBaHue JOJDKHO, B YACTHOCTH, pellaTh 3a/auy oOecredeHus
HE0OXO0IMMOTO CTpaHE YKCiIa BBIMTYCKHUKOB, MaTeMaTHYeCcKas TIOJITOTOBKA KOTOPBIX JOCTATOYHA
JUIA TIPOJOJDKEHHUS OOpa30BaHUS IO Pa3MYHBIM HampaBleHUSAM, BKIOYas TpErNoiaBaHue
MaTeMaTHKH, MaTeMaTUYecKhe HCCleA0BaHus, paboTy B cdepe MHOOPMAIMOHHBIX TEXHOJIOTUI
U JIp., a Takke oOecrmeueHus Uig KaxJA0ro OOydYaromerocs BO3MOXKHOCTH JIOCTHIKEHUS



MaTeMaTU4YeCKOH MOATOTOBKM B COOTBETCTBHHM C HEOOXOJMMBIM €My ypoBHeM. MmenHo Ha
pellIeHNE ITUX 3ajjad OHA HalleJIeHa.

B osnoxy mmdpoBoii TpaHchopmanmuu Bcex cdep UETOBEUYECKOW IESITENLHOCTH
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YeJIOBEKOM 0e3 XOopolei MareMaTHUeCKOU
MOATOTOBKU. OJTO OOYCJIOBJIEHO TEM, 4YTO B HAllM JTHU PacTET YUCIO CHEIUATIbHOCTEH,
CBS3aHHBIX C HEMOCPEJICTBEHHBIM NPUMEHEHHUEM MaTeMaTUKH: U B cepe 3KOHOMUKH, U B
Ou3Hece, M B TEXHOJIOTHYECKUX OOJIACTSAX, M JaXe B TYMaHUTapHBIX cdepax. Takum obOpazom,
Kpyr oOOydJalommxcsi, JUIE KOTOPBIX MaTeMaTWKa CTAaHOBUTCS 3HAYUMBIM TIPEAMETOM,
¢dbyngameHnToM 00pa3oBaHUs, CYHNIECTBEHHO pacumiupsieTcs. B HEro BXOIIT HE TOJIBKO
oOydJaromiecsi, TUIAHUPYIONIUE 3aHUMAThCSl TBOPYECKOW M HCCIEAOBATENBCKON paboTod B
o0nacTu MaTeMaTuku, MHPOPMATUKH, PU3NKH, SKOHOMHUKH U B IPYTHX 00JACTSIX, HO U T€, KOMY
MaTeMaTHKa HyKHa JUIsl HCTIOJIb30BaHUs B MPO(eccHsiX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C HEll.

[IpuknanHas 3HAUUMOCTh MaTeMAaTHUKH OOYCIIOBJIEHA TEM, UYTO €€ MPEIMETOM SIBIIIOTCS
(yHIaMeHTaJIbHbIE CTPYKTYpPbI HAIlIEr0 MHUpa: MPOCTPAHCTBEHHbIE (POPMBI U KOJUYECTBEHHBIE
OTHOIIECHHUS, PYHKIIMOHAJIbHBIE 3aBUCUMOCTH M KaTETOPUU HEONPEAEIEHHOCTH, OT MPOCTEUIINX,
YCBaMBaeMBbIX B HEMOCPEJCTBEHHOM OIBITE, /O JOCTAaTOYHO CIIOKHBIX, HEOOXOIUMBIX MJIsi
pa3BUTHUSL HAyYHBIX W TEXHOJOTMYECKUX HJed. be3 KOHKpPEeTHbIX MaTeMaTH4eCKUX 3HaHUN
3aTpyJHEHO TNOHHMMaHUE MPHUHIMIIOB YCTPOICTBA M HCIIOJIb30BaHUS COBPEMEHHOW TEXHUKH,
BOCIIPUSTHE U WHTEpPIIpEeTaIs pa3HOoOOpa3HON COIMANIbHON, SKOHOMUYECKOH, MOJUTHYECKON
uHpopmanuy, ManodddekTuBHA MOBCEJAHEBHAsI MpaKTUYeCKas JeATeNbHOCTh. Bo MHoOrmx
cdepax npodhecCHOHATBEHOMN NesITeIbHOCTH TPEOYIOTCS YMEHUS BBITIOJIHATH PAcy€Thl, COCTaBIATh
QITOPUTMBI, TMPUMEHATH (POPMYIBI, MPOBOJUTH T€OMETPUUYECKHUE H3MEpPEHHUS U TMOCTPOECHUS,
YuTaTh, 00pabaThIBaTh, WHTEPIPETUPOBATH M MPEACTABIATHL WHGOPMAIUIO B BUIE TaOIHII,
TUarpaMm M rpauKoB, IOHUMATh BEPOSTHOCTHBIA XapaKTep CAydailHbIX COOBITHIA.

OpHOBpeMEHHO ¢ pacmupeHueM cdep NPUMEHEHUsS MAaTeMaTUKd B COBPEMEHHOM
oOurecTBe BcE 0oJiee BaXKHBIM CTAHOBUTCSI MATEMAaTUYECKUI CTHIIb MBILIUICHUS, TPOSBIISIOUIUICS
B ONpEeICIEHHBIX YMCTBEHHBIX HaBbIKaxX. B mpoiiecce n3yueHus MaTeMaTHKU B apceHasl NpuéMoB
Y METOJIOB MBIIUICHUS YEJIOBEKa €CTECTBEHHBIM 00pa3oM BKIIIOYAIOTCA MHIAYKLUUSA U JEAYyKIUS,
0000IIeHNe W KOHKpETH3allus, aHalu3 M CHHTE3, KilaccuuKalus M CcHCTeMaTH3alus,
abctparupoBanue u aHajorus. OOBEKTHl MaTeMaTHYECKHX YMO3aKIIOUEHUU, MpaBHiia HUX
KOHCTPYHPOBAHUS PACKPBIBAIOT MEXaHU3M JIOTHYECKUX MOCTPOCHHM, CIIOCOOCTBYIOT BBHIPAOOTKE
yMeHust (popMylnupoBaTh, 0OOCHOBBIBATH M JOKa3bIBaTh CYKICHHS, TEM CaMbIM (OPMHUPYIOT
JIOTUYECKUI CTWJIb MbIIUIeHUS. Benymas pons MpUHAIIEKUT MaTeMaTHke B (OPMUPOBAHUU
QITOPUTMUYECKONW KOMIIOHEHTHI MBIIIJICHUS ¥ BOCIUTAHUM YMEHUU JEMCTBOBAThH IO 33/JaHHBIM
aIITOpPUTMaM, COBEPIIEHCTBOBATh M3BECTHBIE U KOHCTPYHPOBATh HOBbIE. B mpoiiecce perneHus
3alad — OCHOBBI JUIsl OpraHu3aly y4eOHOW NesSTeNbHOCTH Ha ypOKaX MaTeMaTUKH —
pa3BHUBAIOTCS TBOPYECKAs U MIPUKJIAIHAS CTOPOHBI MBIIIICHUS.

OOyuenne MmareMaTHKe Ja€T BO3MOXKHOCTh pa3BUBAaTh Yy yyalllUXcsi TOYHYIO,
panMoHaNbHYI0 U HH(GOPMATUBHYIO peUb, YMEHUE OTOMpPATh HanboJee NOIXOAIINE S3bIKOBBIE,
CHUMBOJIMUECKHE, TpadUyuecKue CpelcTBa Uil BBIPAKEHUS CYXKICHHH M HarjlsgHOTO HX
IIPEJCTaBIICHHUS.

Heo0xoauMbIM KOMIIOHEHTOM OOIIeH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAHUU SIBIISIETCS
oO11ee 3HAKOMCTBO C METOJIaMH IMO3HAHUA JCHCTBUTENBHOCTH, MPEJCTABICHUE O MpeaAMeTe U
METOJIe MaTeMaTUKH, €ro OTIMYUSAX OT METOJOB E€CTECTBEHHbIX M T'yMaHHMTapHbIX HayK, 00
0COOEHHOCTSX MPUMEHEHHsI MaTeMaTHKH /ISl pellieHUs] HayYHbIX W MPUKIAJHBIX 3a/1a4. Takum
o0pa3omMm, MaremaTuyeckoe o0pa3oBaHHe BHOCUT CBOU BKJIaJ B (hopMUpOBaHUE OOIIEH KYIbTYpHI



YEJI0BEKA.

N3yuenne MaremaTukd CIOCOOCTBYET 3CTETMUECKOMY BOCIHMTAHHMIO  YEJIOBEKA,
MIOHMMAHUID  KpacoTbl M  H3ALIECTBA MATEMATHYECKUX  PACCYKICHUH, BOCIPHUSITHIO
TEOMETPUYECKUX POPM, YCBOCHHIO HJICH CUMMETPHH.

[IpuoputerHbiMu nensmu o0ydenus maremaruke B 10—11 kimaccax kak Ha 6a30BOM, Tak

Y Ha yrIIyOJICHHOM YPOBHSIX SIBJISIFOTCS:

— (QopmupoBaHHME  LEHTPAIBHBIX  MaTEMaTHYECKHX  TMOHATHA  (YMCIO,  BEJIMYMHA,
reoMeTpudeckasi (¢Gurypa, IepeMeHHas, BEPOSTHOCTb, (QYHKIHUSA), O0O0ECIeUYNBAIOIINX
MIPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MAaTEMaTHYECKOTO 00Pa30BaHUs 00YyJaIOIIIXCS;

— TOABENEHHWE YYalIMXCsl Ha JOCTYITHOM Ui HHUX YPOBHE K OCO3HAHHIO B3aMMOCBSI3U
MaTeMaTUKU U OKPYKAIOIIET0 MUPa, TOHUMAHUIO MAaTEMATHKH KaK 4YacTH OOIIeH KyabTyphI
4eJI0BEUECTBaA;

— pa3BUTHE HHTEIUICKTYAJIBHBIX M TBOPYECKHX CIIOCOOHOCTEW yYalIuxcs, IMMO3HaBaTEIbHOU
AKTUBHOCTH, UCCIIEZIOBATEIbCKAX YMEHUH, KPUTUIHOCTH MBIIIUICHHSI, HHTEpEca K U3yICHHUIO
MaTeMAaTHKH;

— QopmupoBanue (HyHKIMOHATBFHOW MaTEeMaTHYECKON T'PaMOTHOCTH: YMEHHs Pacro3HaBaTh
MaTeMaTU9YEeCKHE aCIEeKThl B PEATbHBIX YKH3HCHHBIX CHUTYAIlUSX W MPH H3YUYECHUH IPYTUX
YUeOHBIX TPEMETOB, MPOSBICHUS 3aBHCUMOCTEH U 3aKOHOMEPHOCTEH, (OPMYITUPOBATH HX
Ha S3BIKE MAaTEMAaTHKH M CO3/IaBaTh MaTEMAaTHYECKHE MOJIENH, TPHUMEHSATh OCBOCHHBIN
MaTeMaTU4eCKUi  ammapar Uil pelleHus  NPaKTHUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATh U OLICHUBATH MOy4YEHHBIE PE3yIbTATHI.

OcHOBHBIE JMHU coJAepkaHus Kypca wMarematuku B 10—I11 kmaccax: «Yucna wu
BBIUUCIICHU», «Anredpa» («AnreOpandecKue BBIPAKCHUS», «YPABHEHUS W HEPABCHCTBAY),
«Hayana wmartemaruueckoro anammza», «l'eomerpusi» («l'eomerpuueckue QUIyppl U HX
CBOMCTBa», «/I3MepeHne TeOMEeTPUYECKUX BEIUYUHY), «BepoATHOCTh U cTaTUCTHKa». JlaHHBIE
JIUHUY Pa3BUBAIOTCS MapalljieNIbHO, KaXK/1asi B COOTBETCTBUM C COOCTBEHHOM JIOTMKOMN, OJJHAKO HE
HE3aBHCHMO OJIHA OT JAPYroil, a B TECHOM KOHTakTe M B3aumojeictBuu. Kpome storo, ux
oOBeMHSIET JIOTWUYECKas  COCTAaBIISIIONIAs, TPAJAULMOHHO TpUCylIas MaTeMaTuke W
MIPOHU3BIBAIOIIASl BCE MAaTEMaTUUYECKHE KYPChl M cojepkarenbHble JUHUU. ChopMyTupoBaHHOE
Bo ®I'OC COO TtpeboBaHHE «yMEHHUE OMNEPUPOBATH MOHATHSAMH: OIpEAENCHHE, aKCHOMa,
TeopeMa, CJEJICTBUE, CBOWMCTBO, MpPH3HAK, J0KA3aTE€IbCTBO, PaBHOCHIIbHBIE (POPMYIHPOBKH,
yMmeHue (HopMylIupoBaTh 00paTHOE M MPOTUBOIOJIOKHOE YTBEPKACHHUE, TPUBOJUTH IIPUMEPHI U
KOHTPIPUMEPDI, UCTOIH30BaTh METOJ MAaTEMaTHUYECKON MHAYKIUHU, TPOBOJUTDH JI0Ka3aTeIbHbIC
paccyXJeHUs TpPH PEUICHUH 3a/1ady, OICHUBATh JIOTUYECKYIO MPAaBUIBHOCTh PACCYXKICHUIA »
OTHOCHUTCSI KO BCEM Kypcam, a (JOpMHUPOBAHUE JIOTUYECKUX YMEHUU pacIpenessieTcsl Mo BCEM
rojiaM oOy4eHHs Ha YpOBHE CpEeTHEro 00IIero 00pa3oBaHusl.

B cootBerctBun ¢ ®I'OC COO maremaTuka sBIseTCs 00sS3aTENbHBIM MPEAMETOM Ha
JAaHHOM ypoBHeE oOpa3oBaHus. Hactosieit paboueil mporpamMmoii npeaycMaTpruBaeTcs U3y4eHue
yuebHOro mpeamera «MaremaTHka» B paMKaxX TpEX y4eOHBIX KypcoB: «AnreOpa W Hadaa
MaTeMaThudeckoro aHanusza», «l'eomerpus», «BeposTHOCTh M cratucTtukay. PopmHpoOBaHHE
JIOTUYECKUX YMEHUHN OCYIIECTBIISIETCS Ha MPOTSHKEHUH BCEX JIET OOydeHHUsS Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHus, a IEMEHTHI JIOTUKH BKIIIOYAIOTCS B COJEpKaHNE BCEX Ha3BAaHHBIX BBIIIE



KYpCOB.

B yueOHOM mnaHe Ha u3ydeHue mMaremaTuku B 10—11 xmaccax oTBOIUTCS 5 y4eOHBIX
4acoB B HEAENIO Ha 0a30BOM YpOBHE B TE€UEHHE KaXKIOro roga oOyueHwus, Bcero 340 yueOHBIX
4acoB, U § y4eOHBIX YacOB B HENENO0 Ha YriyOJIEHHOM YpPOBHE B TEUYEHHE KaXKJIOro Toja
oOyuenus, Bcero 544 ydeOHbIX Jaca.

Bo3moxHa KOppeKTHpOBKa OOIIEro 4YMcia 4YacoB, PEKOMEHJIOBAHHBIX Ul H3YUYECHMUS
npeaMera, € y4eToM HMHAMBHIYAIIbHOTO TMOJX0Ja 00pa3oBaTeNbHBIX OpraHuM3aluil K
YIIIyOJIEHHOMY HM3YYEHUIO MaTeMaTHKH, B PaMKax COOJIOACHUS TMTHEHHMYECKHX HOPMATHBOB K
HEJIEIbHOM 00pa30BaTEIbHOM HArpy3Ke.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
MATEMATHUKE HA YPOBHE CPEJHEI'O OGHIEI'O OBPA3OBAHUA

N3yueHne MaTeMaTUKM Ha YPOBHE OCHOBHOIO OOHIEro 0oOpa30BaHUs HANpPABJIEHO Ha
JOCTHXKEHHE 00yJaroIIMMHUCS JTUYHOCTHBIX, METAIPEMETHBIX M PEIMETHBIX 00pa30BaTEeIbHbIX
pe3yabTaTOB OCBOCHUS Y4€OHOIO IIPEMETA.

JIMUHOCTHBIE PE3YJIBTATHI

B pesynpTare u3ydeHus MaTeMaTHMKHd Ha YpPOBHE CpEIHEro ooOuero oOpa3oBaHUs Yy
obOyyarorierocst OyayT chopMUPOBaHBI CIEAYIONTNE TUIHOCTHBIE PE3yIbTaThI:
1) rpakIaHCKOro BOCHUTAHMA:

COPMHUPOBAHHOCTh ~ TPAKIAHCKOH  TMO3WUIMH  OOyJaromerocss Kak akTHBHOTO |
OTBETCTBEHHOTO YJICHA POCCHICKOTO OOIIECTBa, MPEICTABICHUE O MAaTEMAaTUYECKUX OCHOBaX
(YHKIIMOHUPOBAHUSI PA3JIMYHBIX CTPYKTYp, SIBJICHHUH, NpPOLEAYp TPaKIaHCKOTO oOO0IIecTBa
(BBIOODBI, OMPOCHI U JPYroe), YMEHHUE B3aMMOJICHCTBOBATH C COLMAIBLHBIMA HHCTHUTYTAaMHU B
COOTBETCTBUU C UX (YHKIUSMHU ¥ Ha3HAYCHUEM;

2) NMATPUOTHYECKOT0 BOCITUTAHUS:

chOopMUPOBAHHOCTh poccuiickoi rpaXKIaHCKOM UJCHTUYHOCTH, yYBa)KEHUS
K TMpOLUIOMY M  HACTOSIIIEMY pPOCCUHMCKOW MaTeMaTUKH, I[EHHOCTHOE OTHOLIEHHUE
K JOCTIDKEHHUSM POCCHICKMX MaTeMaTMKOB M POCCHMCKOW MaTeMaTHYeCKON IIKOJIbI,
WCIO0JI30BAHUE ATHUX JIOCTHKEHUM B IPYTUX HayKax, TEXHOJOTHUSAX, chepax IKOHOMUKH;

3) MyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HAaHHE  JyXOBHBIX  IIEHHOCTEH  poCCHiickoro  Hapoaa, CHOPMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHHS, CBSI3aHHOTO C MPAKTHYCCKUM MPUMEHEHHEM
JOCTHDKCHUH HAyKW W JCATEIBHOCTBIO YYCHOTO, OCO3HAHME JIMYHOTO BKJAJla B TOCTPOCHUE
YCTOWYHMBOTO OYIYIIETO;

4) 3CTeTHYeCKOro BOCIUTAHMA:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIFOYAS 3CTETUKY MATEMAaTHUECKUX 3aKOHOMEPHOCTENH,
00BEKTOB, 3aJay, PEIICHUM, PacCy:KIACHHH, BOCIPHUMYMBOCTh K MAaT€MaTHYECKUM acCIEKTam
Pa3IMYHBIX BUJIOB HCKYCCTBA;

5) ¢pu3HYecKoro BOCIUTAHNA:
cOpPMUPOBAHHOCTh YMEHHSI IPUMEHITh MaTeMaTUYECKHE 3HaHUsI B HHTEpPecax 3I0pPOBOTO U



OezomacHoro oOpa3a >KU3HM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3I0POBBIO (310pOBOE
NUTaHue, cOATaHCUPOBAHHBIN PEXKUM 3aHATUI U OT/AbIXa, PEryIsipHas (PU3NUECKasi aKTUBHOCTH),
¢u3nvIecKoe COBEPUICHCTBOBAHNE TIPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM IEATETHLHOCTHIO;

6) TPY0BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYIOJIOOUS, MHTEpPEC K pa3IudHbIM chepam
podecCHOHAILHON JIEATEIILHOCTH, CBS3aHHBIM C MAaTEMAaTHKOW M €€ TMPUJIOKEHUSIMHU, YMCHUC
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccur ¥ PEaM30BBIBATE COOCTBEHHBIC
KU3HCHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MATeMaTHYECKOMY OOpa3oBaHUIO H
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH )KM3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHUX 33J1a4 MaTEeMaTUYeCKOW HaNpPaBIEHHOCTH;

7) IKOJOTHYECKOT0 BOCTIUTAHUS:

c(OpMHUPOBAHHOCTh AKOJIOTUYECKOM KYJIbTYPBI, MOHMMaHUE BIIUSTHUS
COLIMAJIbHOPKOHOMHMUYECKHUX IPOLIECCOB HAa COCTOSHUE MPHPOJHONM U COLMAIbHOW Cpeapl,
OCO3HaHHE TJ00AIBHOTO XapakTepa HSKOJIOIMYECKHUX MpoOJieM, OpHEeHTalus Ha IpHUMEHEHHue
MaTeMaTHYeCKUX 3HAHUU JUIsl pelieHus 3ajad B o0JacTh OKpYXKarollel cpeipl, MIaHuPOBaHUE
MTOCTYIKOB U OLIEHKH WX BO3MOXHBIX MOCJEICTBUMN JJIsl OKPYKaIOIEeH Cpeibl;

8) IEeHHOCTH HAYYHOTO MO3HAHMA:

chOopMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
HayKH U OOIIECTBEHHOW TPAKTHKHM, I[OHAMAaHHE MaTeMaTHYeCKO HayKu Kak CQepbl
YEJIOBEYECKON JICSITEILHOCTH, ITAIOB €€ Pa3sBUTHS M 3HAYMMOCTH ISl Pa3BHUTHs [IUBHJIM3AIHH,
OBJIaJICHHE A3BIKOM MAaTEeMaTHKU ¥ MaTeMaTHYECKOU KyJIbTYPOH KaK CPECTBOM MO3HAHUS MHpa,
TOTOBHOCTH OCYIIECTBIIAITH MIPOEKTHYIO U UCCIIEA0BATEBCKYIO JAEATEIbHOCTh HHANBHIYAIBHO H

B IpyIIie.

METAIIPEIMETHBIE PE3YJIbTATbBI

B pesynbTare u3ydeHus MaTeMaTHKH Ha YpOBHE CpeqHero ooOiero oOpa3oBaHus y
oOyuaromierocss Oynyr chopMHpOBaHbI MMO3HABATEIbHbIE YHUBEpCAJbHbIE y4eOHbIE HCWCTBUS,
KOMMYHHKATHBHBIC YHHBEpCajbHble YueOHbIC JIEHCTBHUS, PETyISTUBHbIE YHHBEpCaIbHbIC
yueOHbIe AeWCTBUSI, COBMECTHASI IEATEIBHOCTb.

ITo3naBaTenbHBIC YHHBEPCAAbHbIC Y4eOHbIC JCHCTBUSA

Ba3oBble 1orn4yeckue geicTBUs:

— BBIBIATh M XapaKTepPH30BaTh CYIIECTBEHHbIE NPU3HAKM MAaTEMaTHYeCKUX OOBEKTOB,
MOHATUHM, OTHOUIEHHH MEXJy TMOHATUAMU; (QOPMYIUPOBATH OIpEACTCHUs] MOHATHI;
yCTaHaBJIMBaTh CYIIECTBEHHBIH NpU3HAK KiaccU(UKAlMU, OCHOBAHUA JUId OOOOMIEHUS U
CPaBHEHUs1, KPUTEPUU IIPOBOIMMOIO aHAJIN3A;

— BOCIpPUHUMATh, (QOPMYIUPOBAaTH U MPeoOpPa3OBBIBATh CYXKACHUS: YTBEpAMUTENbHbIE U
OTpHIIATENIbHbIE, €IMHUYHbIE, YACTHBIE U 00IKE; YCIOBHBIE;

— BBIABIATh MaTeMaTUYeCKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M IMPOTHUBOpeuns B (hakTax,
JAHHBIX, HAOMIONEHUSIX W YTBEPXKICHUSX; IMpe/ylaraTb KPUTEpUM JUIS  BBISBJICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEUUIL;



JIeNIaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKM, JAECAYKTHBHBIX W HHJIYKTHBHBIX
YMO3aKIIIOYE€HUH, YMO3aKIIOYEHUH 110 aHAJIOTUH;

IIPOBOJUTH CAaMOCTOSITENIBHO J0Ka3aTeIbCTBA MAaTEMAaTUUECKUX YTBEPKACHUHN (IIPSAMBIE U OT
IIPOTUBHOIO), BEICTPAUBATh apryMEHTALUIO, IPUBOAUTH IPUMEPBI U KOHTPIIPUMEDHI;
000CHOBBIBAaTh COOCTBEHHBIE CYXKACHUS M BHIBOJIBL;

BBIOMpATH CIIOCO0 penieHust yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHUS,
BBIOMpATh HaHOOJIEe MOIXOAAUINHA ¢ YIETOM CaMOCTOSITEIIFHO BBIJICIICHHBIX KPUTEPHEB).

ba3oBble nccienoBareibcKue AeiicTBUS:

WCIIOJIb30BaTh BOIMPOCHI KAK MCCIIENOBATEIBCKUI MHCTPYMEHT MO3HAHUA, (POpMYyIUpOBaTh
BOIIPOCHI, (PUKCUPYIOIINE MPOTHBOpPEUHE, MPOOJIEeMy, YCTaHABIMBATh MCKOMOE MU JIaHHOE,
(hopMupOBaTH TUIIOTE3Y, APT'YMEHTUPOBATH CBOIO TTO3UIINI0, MHCHHE;

MPOBOJUTH  CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIM  AKCIIEPUMEHT,  HCCIIEJOBAaHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHUeCKOro 00BEKTa, SBJICHUS, TIPOIIECCa, BHISIBJICHUIO
3aBUCUMOCTEN MEXIy 0OBEKTaMU, SIBJICHUSMHU, TTPOIIECCAMH;

CaMOCTOSITENIFHO (POPMYTUpPOBaTh O0OOIIEHUS W BBIBOJBI TIO pE3yibTaTaM IMPOBEAEHHOTO
HaONIOACHUS, WCCIEOBAaHUsA, OIEHUBATh JOCTOBEPHOCTHh IMOJTYYCHHBIX PE3YIbTATOB,
BBIBOJIOB U 000OIICHHIA;

MMPOTHO3MPOBATh BO3MOKHOE PAa3BUTHE IPOIECCa, a TAKKE BBIIBUTATh MPEANOJIOKECHUS O
€ro Pa3BUTHHU B HOBBIX YCIOBHUSIX.

Pa6ora ¢ undopmanmeii:

BBISBIIATh NEPUIMTH HHPOPMAIMH, TaHHBIX, HEOOXOJIUMBIX JJISI OTBETa HAa BONPOC M IS
peleH s 3a/1a9H;

BBIOMpaTh  HMH(POpPMANMI0 W3  HCTOYHUKOB  PA3JIMYHBIX  THUIOB, AaHAJIM3HPOBATH,
CHCTEMATH3UpPOBATh M HWHTEPIPETUPOBATh WH(POPMAIMIO PA3IUYHBIX BUIOB H (HOPM
MIPEICTABIICHHSI,

CTPYKTYpUPOBaTh HH(MOPMAIIHIO, PEICTABIATE €€ B pa3IHUHBIX (OpMax, WILTIOCTPUPOBATH
rpapuvecKu;

OIICHUBATh HAA&KHOCTh HMHPOPMAIMK TI0  CaMOCTOSITEIbHO  C(HOPMYITHPOBAHHBIM
KPUTEPHSIM.

KoMMyHHKaTHUBHBIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Oo0menne:

BOCIPUHMMATh U (HOpMYIMpPOBaATh CYKICHHS B COOTBETCTBHUHM C YCIOBUSIMH M ILIENISAMHU
oOI1eHus; SICHO, TOYHO, TPAMOTHO BBIP@)XKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M MUCbMEHHBIX
TEKCTaX, /1aBaTh IIOSCHEHUS IO XOAY pEIICHUs 3aJadd, KOMMEHTHPOBATh MOJYyYEHHBIN
pe3yabTart;

B XoJe OOCYyXJeHHs 3a/JaBaThb BOIPOCHl MO CYIIECTBY OOCYXJaeMOH TeMbl, MPOOJIEeMBI,
pelaeMoi 3ajayM, BBICKA3bIBATh MJIEH, HALIEJICHHBIE HA IOUCK PEIICHUS; CONOCTABIIATH
CBOM CYXJCHUS C CYXJEHHUSAMH JAPYrMX YYAaCTHMKOB JMANOra, oOHapyKMBaTh pa3iindyue U
CXOJICTBO MO3UIIMIA; B KOPPEKTHOU hopme PopMyTupoBaTh pa3HOIIIACHUS, CBOM BO3PaKEHUS;
MIPEICTABIATh PE3YJIbTaThl PELICHUs 3aladyd, SKCIEPUMEHTA, HCCIEJOBaHMs, IPOEKTa;
CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS C Y4€TOM 3a7ad Mpe3eHTAlMH |



0COOEHHOCTEH ayJUTOPUH.

PeryasiTuBHbIe yHHBepcaJbHble Y4eOHbIe JeiicTBUSA

Camoopranuszanus:

— COCTaBIIATH IUJIAH, AJITOPUTM pEIIEHUS 3a/1add, BBIOMpPATh CHOCOO pEHIeHHs C Y4ETOM
UMEIOIINUXCS ~ PECypcoB M COOCTBEHHBIX  BO3MOJKHOCTEH, apryMeHTHpOBAaTh U
KOPPEKTHPOBATh BAPHAHTHI PEHICHUH ¢ y4ETOM HOBOM MH(pOpPMALIHH.

CaMOKOHTPOJIb, SMOUMOHAIbHbII MHTEJIEKT:

— BIIQJIETh HABBIKAMH TO3HABATEILHOW pe(IeKCHU KaK OCO3HAHMS COBEpPIIACMBIX NEHCTBUN U
MBICTIUTEIBHBIX TIPOLIECCOB, HX pe3ylIbTaTOB; BIAJECTh CIOCO0AMH CaMOIPOBEPKH,
CaMOKOHTPOJIS TIPOIIECCa U pe3ybTaTa PEeHICHNs MaTeMaTHUECKOH 3aJauu;

— TpenBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh TNPH PEIICHWH 33/]a4d, BHOCHUTH
KOPPEKTHBBI B JIEITEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, MAHHBIX, HAWICHHBIX
OIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

— OIIEHMBATh COOTBETCTBHE PE3YNIbTaTa IENN M YCIOBHIM, OOBSICHATH MPUYUHBI JTOCTHKCHUS
WIH HEIOCTW)KEHHUS PE3YyJbTAaTOB JEATEIFHOCTH, HAXOIUTh OMHMOKY, JaBaTh OIEHKY
MIPUOOPETEHHOMY OIIBITY.

CoBMecTHaA 1€ATEJILHOCTD:

— TIOHMMAaTh W WCIOJB30BAaTh MPEUMYIIECTBA KOMaHIHON M WHAWBUAYAJIBbHOW pabOTHI TpH
pemeHnr y4eOHBIX 3ajad, TMPUHUMATh Iellb COBMECTHOW JEATEIbHOCTH, IUIAHUPOBAThH
OpraHM3alMi0 COBMECTHOM paboThl, pachpenensTh BHAbI paboT, JI0TOBAapUBATHCH,
00CYX1aTh MPOIECC U Pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIFO/ICH;

— yd4acTBOBaTh B TPYMIOBBIX (popMax paboTel (0OCYXKIeHUS, OOMEH MHEHH, «MO3TOBBIC
UITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YacTh padOThl M KOOPAMHHPOBATH CBOM JEHCTBUS C
JPYTMMH 4JI€HaMH KOMaH]bl, OLIEHWBATh KayeCTBO CBOEro BKJIaJa B OOMIMH MPOAYKT IO
KpUTEpUsIM, cHOpMyJIHPOBAHHBIM YYACTHUKAMH B3aUMOIEUCTBUSI.

INPEIMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS paboyeil mporpamMmbl MO MaTeMaTHUKE IMPEACTaBICHBI 110
rojaM OOydeHHs B paMKax OTAEIbHBIX KypCOB B COOTBETCTBYIOIIMX pa3feliax HacTosIen
[Iporpammsl.

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

IHHOACHUTEJIBHASA 3AIIMCKA

VYuebHblil Kypc «Anrebpa M Hayajlla MaTeMaTU4YeCKOTO aHAJIM3a» SIBJISIETCS OJHUM U3
HauboJyiee 3HAUYMMBIX B IpOrpamMMe CTapulied MIKOJbI, MOCKOJIbKY, C OJHOH CTOPOHBI, OH
o0ecreunBaeT HHCTPYMEHTAIbHYIO 0a3y JJs U3y4eHUs BCEX €CTECTBEHHOHAYYHBIX KYypCOB, a C
Jpyroil CTOPOHBI, (POPMUPYET JIOTHUYECKOE M aOCTPAKTHOE MBIIUICHHE y4allluxcs Ha YpOBHE,
HE00X0AMMOM JUIs OCBOEHHSI HH(OPMATHKH, OOIIECTBO3HAHMS, HICTOPUH, CJIOBECHOCTH U JAPYrUX
JUCIMIUIMH. B paMmkax JaHHOrO Kypca ydaluecs OBIJIAJIEBAIOT YHHMBEPCAIbHBIM S3BIKOM
COBPEMEHHOM HayKH, KOTOpasi GOPMYIUPYET CBOU TOCTHXKEHHUSI B MaTeMaTUYeCKol Gopme.

VYuebHbIil Kypc anredpsl U Hayall MaTeMAaTUYECKOTO aHAJIM3a 3aKJIaJbIBa€T OCHOBY IS
YCIEIIHOTO OBJIQJCHUS 3aKOHaMU (PU3MKM, XUMUHU, OWOJIOTUH, TOHMMAHUS OCHOBHBIX
TEHJICHIIMH Pa3BUTUS HKOHOMHMKH M OOILIECTBEHHOM >XM3HH, MO3BOJIIET OPUEHTHPOBATHCS B



COBPEMEHHBIX IU(MPOBBIX U KOMITLIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HCIOIL30BaTh UX JJIs
JabHEHIIer0 00pa30BaHMsI U B TOBCEIHEBHOM XKM3HU. B TOke BpeMs oBia/iecHUE aOCTPaKTHRIMU
U JIOTHYECKHA CTPOTUMHU KOHCTPYKIHMSIMH anreOpbl M MaTeMaTHYeCKOTO aHalli3a pPa3BUBACT
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTH, JOKA3bIBATh YTBEPIKICHUS C
MTOMOIIBI0 HHIYKIIMH U PACCYKIaTh JETYKTUBHO, UCTIOJIL30BaTh 0000IEHNE U KOHKPETH3AIHIO,
abcTparupoBaHHe U aHAIOTHIO, (POPMHUPYET KPEATHBHOE U KPUTHIECKOE MBITIICHUE.

B xone m3yuyenusi kypca «AnreOpa ¥ Hadaja MaTeMaTHYECKOTO aHAIM3a» Ydallluecs
MOJY4YarOT HOBBIM OMNBIT pEHICHUS NPUKIAAHBIX 3a7ad, CaMOCTOSITEIIBHOTO IOCTPOCHHUS
MaTeMaTHYEeCKUX MOJEJICH pealbHbIX CHUTYyalluid, WHTEPHPETALUU TOJYYCHHBIX pEIICHUH,
3HAKOMSATCS C MPUMEpPaMU MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE, HAYKE M UCKYCCTBE, C
BBIJIAIOIIUMHUCS MATEMATHIECKUMU OTKPBITHSMHU M KX aBTOPaMH.

VY4eOHbIl Kypc 00JIaJa€T BOCTHMTATENIbHBIM MOTEHIIUAIOM, KOTOPBIA peaTu3yeTcss Kak
yepe3 y4eOHbIH MaTepHall, ClIOCOOCTBYIOMIMI (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U
yepe3 crnerupuKky ydyeOHOW MesTeTbHOCTH, TPEeOyIoUeH MPOJOKUTEIFHON KOHIIEHTpAluU
BHUMAaHUsI, CAMOCTOSATEIbHOCTH, aKKyPATHOCTH M OTBETCTBEHHOCTH 3a MOJy4YE€HHBIN pe3ybTar.

B ocnoBe meroauku oOydeHusi anreOpe M HadajlaM MaTEMaTHUYECKOTO aHAJIM3a JIEKUT
JeSITeNIbHOCTHBIN MPUHIUI 00y4YeHHUS.
B cTtpykType yueGHOro kypca «Anredpa v Hadaiga MaTeMaTHUYECKOTO aHAIM3a» MOXHO

BBIJICNIUTh CJEAYIOIIHME COJIep’KaTelbHO-METOAUUeCKUe JIMHUK: «Yucaa W BBIYMCICHUS,
«DyHKIMU U Tpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hauama maremaTuyeckoro aHanusay,
«MHoecTBa U Joruka». Bce ocHOBHBIE COJEpKaTENbHO-METOIMUECKHUE JIMHUU HU3Y4aloTCsl Ha
MPOTSHKEHUU JIBYX JIeT OOydeHHsl B CTapIlied IIKOJe, €CTECTBEHHO AOMOJHSAA APYr Jpyra u
MOCTETIEHHO HACHIIIAsACh HOBBIMU TEMaMH U pa3zenamMu. MOKHO C YBEpPEHHOCTBIO CKa3aTh, YTO
JaHHBIA KypC SBJISIETCSl WHTETPaTHBHBIM, IIOCKOJIbKY OObequHseT B cebe cojaepikaHue
HECKOJIbKUX  MaTeMaTU4YeCKUX JUCHUIUIMH, TaKUX Kak anrebpa, TpUTOHOMETpHS,
MaTeMaTHYeCKU aHaJIu3, TEOPUSI MHOXKECTB, MaTeMaTudeckas joruka u ap. Ilo mepe Toro, kak
yuyaiecsi OBJAAEBalOT Bc€ 0Oojee MIMPOKMM MaTeMaTHYeCKUM  almaparoM, Y HHX
MOCJIEIOBATEIbHO (POPMHUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTh MaTeMaTHYECKYIO
MOJIENIb pealbHOM CHUTyallud, MPUMEHATb 3HAHUS, IOJIyY€HHbIE IMPH H3YYEHUU Kypca, s
pelIeHHUs  CaMOCTOATENbHO  C(HOPMYIMPOBAHHON  MaTeMaTH4YecKoW 3ajadyd, a 3areM
HMHTEPIPETUPOBATH CBOM OTBET.

CopepxarenpHo-MeToAnueckass  JuHUS  «Yucma U BBIUMCICHHS»  3aBepIlIacT
(dbopMHUpOBaHHE HABBIKOB HCIIOJIb30BAHUSA JIEHCTBUTENBHBIX YHCEN, KOTOpOoe OBbLIO HAayaTo B
OCHOBHO# mmikone. B crapmeil mkone Ha 6a30BOM YpOBHe 0cO0O€ BHUMAaHHUE YaAEISETCS
(hOpMHUPOBAHUIO MPOYHBIX BBIUMCIUTEIBHBIX HABBIKOB, BKIIOYAIOMIMX B CeOs HCIOIb30BAHUE
pa3nu4HbIX (GOpPM 3alKCH ACUCTBUTEIHHOTO YHCIA, YMEHUE PAIlMOHAIBHO BBIMOJIHSITH ACHCTBUS
C HHUMHM, JeNaTh NPUKHUIKY, OIEHUBATh pe3ynpTaT. OOydarommuecs TMOJYy4aloT HaBBIKU
MpUOTHKEHHBIX BRIYMCIICHUH, BBITIOJIHEHUS IEHCTBHUI C YMCIIaMHU, 3aMCaHHBIMH B CTaHAPTHOM
(dbopmMe, UCTIOTB30BAHUS MATEMATUYECKIX KOHCTAHT, OI[CHUBAHUS YUCIIOBBIX BHIPAKEHUH.

Ha yray6aesHom ypoBHe oco0oe BHHUMaHHME yJenseTcss (OPMHPOBAHUIO HaBBIKOB
paIMoOHaIbHBIX BBIYMCIICHUH, BKIIOUAIONIUX B ce0s MCIOJB30BAaHUE PA3MUYHBIX (HOPM 3arucu
4uclia, YMEHHE JellaTh NPUKHUIKY, BBIMOJHATE NPUOMKEHHBIC BBIUUCICHUS, OIEHUBATH
YHCIIOBBIE BBIPAXKEHUSI, padOTaTh ¢ MATEeMAaTUYECKMMH KOHCTAaHTAMU. 3HAKOMBIC YYaIlUMCS
MHOKE€CTBA HATypaJbHBIX, IENBIX, PAMOHAIBHBIX U JNEHCTBUTENBHBIX YHCET IOTIOIHSIIOTCS
MHO>KECTBOM KOMIUIEKCHBIX 4YMCEl. B KaXJoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My CcCIelU(pHUECKHe 3aJauyd M OIEepaluu: JelieHHe Hallelo, OlepHUpoBaHue



OCTaTKaMH Ha MHOXECTBE IIEJIBIX YUCEIN; 0COOBIC CBOWCTBA PAIIMOHAIBHBIX U HUPPAIIHOHATHHBIX
qucel; apuMETHUECKUE OMNEpaluy, a TAKKE H3BJICUCHHE KOPHS HATYPAITBHOW CTENEHW Ha
MHO>KECTBE KOMILJIEKCHBIX 4Hcel. brarogaps mociieoBaTelbHOMY pPacIIUpPEHHMIO Kpyra
WCIIOJIb3YeMbIX YHCET U 3HAKOMCTBY C BO3MOXHOCTSIMH HX MPUMEHEHHUS [Jsl pelIeHUs
pa3IUYHBIX 3a/1a4 (POPMUPYETCS IPEACTABICHUE O UHCTBE MATEMAaTHUKU KaK HAyKH U €€ pOoJu B
MOCTPOSHUH MOJIENICH pealbHOTO MUPA; IUPOKO UCTIIOIB3YIOTCSI 0000IIeHNE U KOHKPETH3aLHSI.

Jlunusa «YpaBHEHUST M HEPABEHCTBA» PEATU3YETCS Ha MPOTSHKEHUM BCEro OOy4YeHUS B
CTapuieil ImIKoJie, IOCKOJbKY B KaXIOM paszene llporpaMmbl OpeayCMOTPEHO pELIeHHE
COOTBETCTBYIOIIMX 3anady. B pe3ynbrare ywamuecs Ha 0a30BOM M YIJIyOJIeHHOM YpPOBHe
OBJQJICBAIOT  PA3JIMYHBIMM  METOJIAMH  PEIIEHUs  paAlMOHAIBHBIX, HPPALHUOHATLHBIX,
MOKa3aTeIbHBIX, JIOTAPU(PMHUUECKIX U TPUTOHOMETPUUYECKUX YPaBHEHUN, HEPABEHCTB M CHUCTEM,
a TaKXKe 3a7ad, CoJepKalux mapametpbl. [losiydeHHBIE YMEHUS MIMPOKO HCIOJIB3YIOTCS TPHU
rccaeaoBaHuM (QYHKIIUNA C TTOMOIIBIO MMPOU3BOTHOM, MIPU PEIICHUH MPUKIATHBIX 3314 U 3a/1a4
Ha HaxXOXJCHUE HauOOJIBIINX W HAaUMEHBIIUX 3HaueHWW GyHKiuU. J[aHHas coaepkaTenbHas
JUHUS BKIIOYaeT B ce0sa Takxke (GopMuUpoBaHHE YMEHHMM BBIMIOJHATH PAcUEThl MO (PopMyliaM,
npeoOpa3oBaHUsl PANMOHATBHBIX, HWPPANMOHATBLHBIX W TPUTOHOMETPHUYECKHUX BBIPOKCHHUH, a
TaKke BBIPAKEHUH, COAEpXKAIMX CTeneHW U Jorapudmel. bmaromaps u3ydeHHIo
anreOpandeckoro Marepuajga TPOUCXOJWT JajbHEHIee pa3BUTHE aJITOPUTMHYECKOTO |
a0CTPaKTHOTO MBIIIUICHHUS y4Yaliuxcsi, (HOPMHUPYIOTCS HABBIKM JICTYKTHUBHBIX DPACCYXKICHUH,
paboTHl ¢ CUMBOJIBHBIMH (hOpMaMH, MPEACTABICHUS 3aKOHOMEPHOCTEN M 3aBUCHMOCTEH B BHJIC
paBEeHCTB U HepaBeHCTB. Aurebpa mnpemiaraet 3()(eKTHUBHbIE WHCTPYMEHTHI JI pelIeHus
MPAKTUYECKUX W €CTECTBEHHOHAYYHBIX 3aJay, HArJIAIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTHU
KaK sI3bIKa HAYKH.

CopepxarenbHo-MeToAnYecKas TUHUA «OYHKIUHU U TpaQUKU» TECHO IMEperuieTaeTcs ¢
IPYTMMHU JIMHUSMU Kypca, TOCKOJIbKY B KakOM-TO CMbICNE 3a/aéT MOCJIeJ0BATEIbHOCTD
W3ydeHuss Marepuayna. V3yueHue CTEnmeHHOH, IOKa3aTeNbHOM, JiorapuPMUYECKO U
TPUTOHOMETPUYECKUX (PYHKUMNA, MX CBOMCTB M TIpadUKOB, HCHOJb30BaHWE (QYHKUUNA s
pelieHus 3aJad U3 APYruxX Y4eOHBIX NPEIMETOB M pealbHOM >KM3HH TECHO CBS3aHO Kak C
MaTeMaTHYeCKUM aHaJIM30M, TaK M C pelIeHUeM ypaBHEHUU U HepaBeHCTB. [Ipu 3Tom Gombioe
BHUMaHUE yjensercs (GOpMUPOBAHUIO YMEHHUS BbIpakaTh (OpMylaMu 3aBUCUMOCTH MEXKIY
pPa3IMYHBIMU BEJIMYMHAMH, HCCIENOBAaTh IOJy4YeHHbIE (QYHKIUHU, CTPOUTh HUX TIpaduKH.
Martepuan »5TOi cojepaTelbHON JMHUM HAleJIeH Ha pa3BUTHE YMEHHH U HAaBBIKOB,
MO3BOJISIIOIIMX ~ BBIPAXKaTh 3aBUCHMOCTHM MEXKAY BEIUYMHAMHU B  pa3inuHOi  (opme:
aHAJIMTUYECKOUW, rpaduueckod u crnoBecHOW. Ero wusydeHue crnocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIHOCOOHOCTH K  OOOOIIEHHIO U KOHKpETHU3alluH,
MCIOJIb30BAHUIO aHAJIOTHIA.

ConepxarenbHas nuHus «Hadana MmaTeMaTnyeckoro aHajin3a MO3BOJISET CYLIECTBEHHO
pacIMpUTh KPYr KaK MaTeMAaTUYECKHUX, TaK U MPUKIAIHBIX 3a7a4, TOCTYIHBIX IKOJIbHUKAM, TaK
KaK y HHUX MOSBISETCS BO3MOXXHOCTh CTPOUTH TpadUKU CIOXKHBIX (QYHKIUH, ONpEeAesTh WX
HauOOJbIINE U HAUMEHBIINE 3HAUCHUS, BRIYUCIATH MIoMaan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTH U YCKOpEHHs TpoleccoB. JlaHHas colepkareibHasl JIMHUAS OTKPBIBAET HOBBIE
BO3MOKHOCTH TIOCTPOCHMSI MAaTEMaTUYECKHX MOJIEJEH pealbHbIX CUTYyalldd, [03BOJISET
HaxoJIUTh HAWJTyylllee peUIeHHWE B MPUKIATHBIX, B TOM YHUCJIE COLUAIbHO-PKOHOMHUYECKHUX,
3aayax. 3HAKOMCTBO C OCHOBaMHM MaTEMaTHYECKOTO aHaju3a CHOCOOCTBYET pa3BUTHIO
abcTpakTHOTO, (HOPMATBHO-IOTHYECKOTO U KPEaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUI
pacmo3HaBaTh MPOSBJICHHS 3aKOHOB MAaTeMAaTUKH B HAayKe, TEXHUKE U UCKyccTBe. O0ydarommuecs



Y3HAIOT O BBIJAIOIINXCS Pe3yJIbTaTax, MOJyUYEHHBIX B XOJI€ Pa3BUTHS MAaTEeMATUKH KaK HAyKH, U
00 uX aBTOpax.

CopnepxxaTenpHO-MeTOAMYECKas JHUHUA «MHOKECTBAa M JIOTMKa» BKJIIOYAET B ceOs
JJIEMEHTHI TEOPUM MHOXKECTB M MATEMAaTHYECKOW JIOTHKH. TeopeTHKO-MHOKECTBEHHBIC
IIPE/ICTaBICHHS] MIPOHU3BIBAIOT BECh KypC ULIKOJILHOM MaTeMaTHKH M IpejulararoT Haunbosiee
VHUBEPCATBHBIA S3bIK, OOBEIUHSIONIUN BCE paslelibl MaTeMaTHKA M € TPHUIIOKCHUH, OHH
CBSI3BIBAIOT Pa3HbIE MAaTEMATUUECKHUE AUCIUIUIMHBI U UX TPUWIOKEHHS B equHoe 1enoe. [loaromy
BOKHO JaTh BO3MOJXKHOCTh IIKOJBHHKY ITOHUMAaTh TEOPETHKO-MHOXKCECTBCHHBIA  SI3BIK
COBPEMEHHOW MAaTEeMaTUKA W HWCIIOJB30BAaTh €ro Ui BBIPAKCHHS CBOMX MbICHCH. Jpyrum
BOKHBIM MPU3HAKOM MAaTEMaTHUKW KaK HAyKH CJICAyeT MPU3HATH CBOWCTBEHHYIO €l CTPOTOCTh
000OCHOBAaHMH M  CJI€IOBaHHE OINpEAEIEHHBIM IpaBUjaM IOCTPOEHHUS J0Ka3aTeIbCTB.
3HaKOMCTBO C JJIEMEHTAaMH MaTeMaTUYEeCKOM JIOTMKU CIIOCOOCTBYET Pa3BUTHIO JIOTMUYECKOTO
MBIIIJICHUS] yYaIlIUXCsl, MO3BOJSET UM CTPOUTH CBOM PACCYKIEHHS Ha OCHOBE JIOTMYECKHUX
paBwiI, (GOPMUPYET HABBIKK KPUTHYECKOTO MBIILICHUS.

B yuebHOM Kypce «Auredbpa M Hadajga MaTreMaTHYeCKOrO aHAJINW3a» MIPUCYTCTBYIOT
OCHOBbI ~ MAaT€MaTH4YEeCKOrO0  MOJEIMpPOBAaHUS, KOTOpbIE  TPHU3BAHBI  CIIOCOOCTBOBATH
(OpPMHPOBAHHIO HABBIKOB ITOCTPOCHHS MOJICNIC PEeaTbHBIX CHUTYAI[Mi, HCCICAOBAHHS ITUX
MoJefiell C TOMOINbIO ammapaTa ajiredppl M MaTeMaTH4YeCKOro aHajiu3a, WHTEepIpeTaluu
MOJIYYECHHBIX PE3yJabTaTOB. TakuWe 3aJaHus BIUICTEHBI B Kb W3 pa3jieioB [Iporpamwel,
MIOCKOJIbKY BECh MaTepual Kypca MIHPOKO UCTIOIb3YeTCs JUIsl peleHus MPUKIaIHbIX 3a1a4d. [lpu
pELICHUH peabHbIX MPAKTUYECKUX 3a7ay y4allhecs pa3BUBAIOT HAOIIOATEIbHOCTh, YMEHUE
HaxOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HWCMOJIB30BaTh aHAJOTHIO, 0000maTh U
KOHKpPETH3UpOBaTh mpobsemy. JlesTenpHOCTh MO0 (OPMHUPOBAHUIO HABBIKOB pEILICHUs
MPUKJIAIHBIX 33]a4 OpPraHu3yeTcs B IMpoLlecce M3y4eHHUs BceX TeM Kypca «Ainrebpa v Hadana
MaTeMaTHYECKOTO aHAIH3a.

OO1ee yKcno 4acoB, PEKOMEHJOBAHHBIX JUIsI M3ydeHUs yueOHOro kKypca «Anrebpa u
Hayajia MaTeMaTUYeCKOro aHajiu3a», Ha 0azoBom ypoBHe — 170 dacoB: B 10 kinacce — 68 yacoB
(2 yaca B Henenmo), B 11 kmacce —102 yaca (3 yaca B HEZICIIO).

OO1ee yKcno 4acoB, PEKOMEHJOBAHHBIX JUIsI M3ydeHUs yueOHOro kypca «Anrebpa u
Hayaja MaTEeMaTHYECKOTO aHajIu3a» Ha yrjayoJéHHom ypoBHe, — 272 4daca: B 10 kiacce — 136
yacoB (4 waca B Hemenmo), B 11 kmacce — 136 wvacoB (4 waca B Henemoo). Bo3mokHa
KOPPEKTUPOBKa OOIIEro 4Yrclia 4acoB, PEKOMEHIOBAHHBIX AJS M3y4eHHs y4eOHOro Kypca, ¢
y4eTOM HHIUBUIYATbHOTO TOJAXOJa OO0pa3oBaTeNbHBIX OpraHu3aluil K yrIyOJIeHHOMY
M3YYEHHUIO alreOphl M Haual MaTeMaTUYECKOTo aHalu3a, B paMKax COOJIOJICHUS] TUTUEHUYECKIX
HOPMAaTHBOB K HE/IeTbHOM 00pa30BaTEIbHOI HAarpy3Ke.

NPEJMETHBIE PE3YJIbTATbBI
K koHIy 00y4eHus: o0yqaronuiics moJyqyuT ciaelyolue NpeIMeTHbIE Pe3yIbTaThl:

10 kaace
ba3oBelil ypoBeHb
Yucaa v BLIYUCIEHUA:

OTIEpUPOBATh TMOHATHAMH: pPAalMOHAIBHOE M JCHCTBUTEIHHOE YHCIIO, OOBIKHOBEHHAS
U JecaTuyHas 1poOb, IPOIICHTHI;

BBITIONHATE apuU(METHYECKUE OINEepalud C PalUOHAIBHBIMU U JEHCTBUTEIbHBIMH
YHCIIaMU;



BBITIOJIHATh TPUOTMKCHHBIC BBIYMCICHUS, WCIOJB3Ys MpaBWIa OKPYTJICHUsS, JeaTh
MPUKUAKY U OIICHKY Pe3yIbTaTa BEIYHCICHUI;

OTICpUPOBATh TMOHSATHUSMHU: CTENEHb C LEJIBIM IOKa3aTelieM, CTaHaapTHas ¢dopMma
3alUCU JEHCTBUTEIBLHOTO YHCIIA, KOPEHb HATYPaJbHOM CTENEHU, UCIOJIb30BATH MMOIAXOSIIYIO
dbopMy 3amucH JIEHCTBUTEIBHBIX YHCEN JJIS PEIICHHS MPAKTHYECKUX 33734 M TPEICTABIICHUS
JTAHHBIX;

ONEPUPOBATh TMOHATUAMH: CHHYC, KOCHMHYC W TaHIE€HC IPOU3BOJILHOTO YIJIa,
MCII0JIb30BATh 3aIKUCh TPOU3BOJIBLHOTO yIJIa Yepe3 0OpaTHbIC TPUTOHOMETPUUYECKUE (DYHKITUH.
YpaBHeHuUs1 U HEPaABEHCTBA:

OnepupoBaTh MOHATUSIMH: TOXKACCTBO, YPABHEHHE, HEPABEHCTBO; 1IE€JI0€, PAIlMOHAIIBHOE,
HppaIMOHAIbHOE YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPAaBHEHHE,

BeImoyHATE  TIpeoOpa3oBaHUs ~ TPUTOHOMETPHUYECKUX  BBIPOKCHHA W peliaTh
TPUTOHOMETPUYECKHE YPABHEHHUSI.

BrImostHATE IpeoOpazoBaHust IEINbIX, PAIMOHATBHBIX U UPPAMOHAIBHBIX BRIPAKECHUN H
pelraTh OCHOBHBIC THITHI IIEJIBIX, PAIIHOHATBHBIX W UPPAITMOHATLHBIX YPABHCHHU W HEPABCHCTB.

[IpuMeHsTh ypaBHEHHSI M HEPABEHCTBA ISl PEIICHHS MaTEeMAaTHYECKUX 3a/1ad U 3a7a4 U3
Pa3IMYHbIX 00J1aCTe HAYKH U peaIbHOM JKU3HH.

MogenupoBaTh peanbHbIE CUTYallMM Ha SI3bIKE areOpbhl, COCTABISATH BBIPAKEHUS,
YpaBHEHHs, HEpaBEHCTBA [0 YCIOBUIO 3a/layM, WCCIENOBaTh IOCTPOEHHbIE MOJEIH C
MCIO0JIb30BAHMEM ammapara ajareOpsl.

DOyHKUUM U rpaduku

OmnepupoBaTh MOHATUSAMHU: (QYHKITUS, CIIOCOOBI 3aMaHus PYHKIIMH, 00J1aCTh ONpEACICHUS
Y MHOXECTBO 3HaueHUU QyHKIMH, rpaduK PyHKIINU, B3aUMHO 0OpaTHbIE (Q)YHKIIUH.

OnepupoBaTh MOHATUAMU: UYETHOCTh U HEUYETHOCTh (YHKIUH, HYIH QYHKIHUH,
MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonws3oBath rpaduku GyHKIUH )1 pEIICHUST YpaBHEHUH.

Crpouth ¥ 4uTaTh TPAPUKUA JTUHEHHOW (YHKIIUHU, KBaJIPATHYHON (DYHKIIMH, CTEIIEHHOMN
(YHKIHH C LeIbIM OKa3aTEeJIEeM.

Hcnonb3oBare rpaduku GyHKIMA UIS UCCIEIOBAHUS MPOLIECCOB U 3aBUCUMOCTEH MpuU
pElIeHUH 3a/la4 U3 APYruxX Y4eOHBIX MPEIMETOB U pealibHOM >KU3HHU; BBIpaKaTh (opMyaaMu
3aBUCHUMOCTHU MEX]ly BETUYUHAMHU.

Hauyana maTemMaTH4ecKkoro anajamnsa

OnepupoBaTh MOHATHSAMU: MOCIEIO0BATEIBHOCTD, apu(MeTHUecKass U reoMeTpudeckas
MIPOrPECCHUH.

OnepupoBaTh MOHATHUSMHU: OECKOHEYHO YOBIBAaIOIIas TeOMETpPUYECKas MpOrpeccus,
cyMMa OECKOHEYHO YOBIBAIOIIECH reoOMeTpUYeCKON MPOrPeCcCU.

3amaBaTh MOCIEA0BATEIHLHOCTH PA3IMYHBIMU CIIOCOOAMHU

Hcnonb3oBaTh CBOMCTBA MOCIEIOBATENBHOCTEN U MPOTPECCUi ISl PElIEHUs] pealbHbIX
3a/1a4 MPUKJIAJHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

OnepupoBaTh MOHATHUSIMHI: MHOXECTBO, OTIEpPAIH HAJ MHOKECTBaMH.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIN — ammapaT s ONHMCAHUSA  PeaTbHBIX
MIPOLIECCOB U SBJICHUH, PU PEIICHUH 3a/1a4 U3 IPYTUX YU4COHBIX MPEAMETOB.

OnepupoBaTh NOHATUSMU: ONPEEICHUE, TEOPEMA, CIIEJICTBUE, JOKA3ATEIbCTBO.

Yriay0aeHHbI ypOBeHb



Yucsia 1 BBIYUCIECHUS

CBoOomHO  omepupoBaTh  MOHATUSMH:  PAallMOHAJIBHOE  YUCIO,  OECKOHEeuHas
nepuoandeckas JpoOb, MPOLEHTHI; WPpAIMOHAILHOE YHCIO; MHOXECTBA PALMOHAIBHBIX M
JIEMCTBUTEIBbHBIX YUCEN; MOIYJIb IEUCTBUTEIIBHOTO YUCIIA.

[IpumensaTs OpoOM W TPOIEHTH JUIS pPEUICHWsS] TPUKIATHBIX 337ad W3 Pa3IMIHbIX
OTpaciiel 3HAHUM U pealbHOU KU3HMU.

[IpuMeHsTh NPUOMKEHHBIE BBIUMUCICHUSA, MPAaBUIA OKPYTJEHUS, MPUKUIKY U OLCHKY
pe3yJbTara BBIYUCICHUM.

CB0OOOJIHO omepupoBaTh MOHATUEM: CTENEHb C ILEJIbIM IOKa3aTejeM; HCIHOJIb30BaTh
NOAXOAUIYI0 (OpPMY 3alUCH JIEHCTBUTENBHBIX YMCEN JUIsl PEHICHMs] MPAKTHUYECKUX 33734y U
MIpE/ICTaBICHUS] TaHHBIX.

CB00OIHO onIEepUpOBaTh MOHATHEM: apU(PMETUUECKUI KOPEHb HATYpaIbHOU CTENEHH.

CB00OIHO ONIEPUPOBATH MOHITHEM: CTENEHb C PAlIIOHATIBLHBIM MTOKA3aTENIEM.

CB0oOOIHO omepHpoBaTh MOHATUSAMU: Jorapudm yucia; AECATUYHBIE U HaTypaJbHbIE
JoTapuQMBbI.

CB0OOOJIHO omepupoBaTh MOHATUSMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC YHCIIOBOIO
apryMeHra.

OnepupoBaTh NOHATUSAMH: aPKCUHYC, aPKKOCUHYC U apKTaHT€HC YHUCIIOBOTO apryMeHTa.
YpaBHeHHUsS] U HEPABEHCTBA

CBoOOHO  omepupoBaTh  MOHATUSAMU:  TOXKIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PaBHOCUJIBHBIE YPABHEHUS U YPABHEHUS -CIIEACTBUS; PAaBHOCUIIbHbIE HEPABEHCTBA.

[IpuMeHsTh pa3TuyHbIE METOAbl PEUICHHUS PalMOHAIBHBIX M JIPOOHO-pallMOHAIBHBIX
YPaBHEHUI; IPUMEHATh METOJ UHTEPBAJIOB JIJIsl PELLICHHUS] HEPABEHCTB.

CB00OOHO OTMEpUpPOBATH MOHATHIMH: MHOTOWIEH OT OJHOM MEepPEMEHHOMN; MHOTOYJIEH C
uenbiMd - KodpduIueHTaMi, KOPHH MHOTOWIEHA; MPUMEHATh JeJIeHHe MHOro4YlIeHa Ha
MHOT'OYJIEH C OCTAaTKOM, TeopeMy be3y u reopemy Buera nns pemenus 3agad.

CBOoOOIHO omepupoBaTh MOHATUSMU: CHCTEMa JIMHEMHBIX YpaBHEHUW, MaTpHIIa,
ONpeeaUTeNb MATPULBl 2 X 2 W €ro reoOMETPUYECKHl CMBICI; HCIOJIb30BAaTh CBOMCTBA
omnpenenuTens 2 X 2 g BIYUCIEHUS €r0 3HAYEHUs, IPUMEHSTh ONPEACIUTENN JUIS PEIICHUS
CUCTEMBbI JIMHEMHBIX YpPaBHEHHWI; MOJEIMPOBATh PEAIbHBIE CHUTyallUd C IMOMOILBK) CHUCTEMBI
JIMHEWHBIX YpPaBHEHUM, MCCIEN0BATh IOCTPOCHHBIE MOJEIM C I[OMOIIBID MATpULl H
OIpe/IeTUTENEN, UHTEPIPETUPOBATH MOTYYEHHBIN pe3ysbTarT.

Hcnonb3oBath CBOCTBA IEHCTBUI C KOPHSAMU 7Sl peoOpa30BaHUs BBIPAKCHUI.

BoimonHaTe mpeoOpa3oBaHUs YHCIOBBIX BBIPAXKEHHH, COJEp)KAIIMX CTENEHH C
palMOHAIbHBIM IIOKAa3aTEJIEM.

Hcnonb3oBatk cBoiicTBa JorapudmMoB [uis MpeoOpa3oBaHHs  JOTapUIMUUYECKUX
BBIPAXKCHUM.

CBoOOHO  omepupoBaTh  MOHATUSMHU:  HMPPALMOHAIBHBIE,  TOKa3aTeNbHBIE U
norapu(MUUecKUe yYpaBHEHHsI; HAXOJUTh MX PEIIEHUsS C MOMOIIBI0 PAaBHOCHIBHBIX MEPEX0/I0B
WJIU OCYILIECTBIISISI TPOBEPKY KOPHEH.

[IpuMeHsITh  OCHOBHBIE TpPUTOHOMETpUYEeckwe (opMmynbl Ans  mpeoOpa3oBaHUS
TPUTOHOMETPUYECKUX BBIPAKEHUN.

CB00OHO oOmEpUpoOBaTh TMOHATHEM: TPUIOHOMETPUYECKOE YpPaBHEHHUE; NPUMEHSThH
Heo0xoIuMBbIe (HOPMYITBI ISl PEIICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPaBHEHUH.

MonennpoBaTh pealibHbIE CHTYallUM Ha S3bIKE anreOpbl, COCTaBJISATh BBIPAKEHUS,



ypaBHEHHs, HEPABEHCTBA 10 YCIOBHIO 3aJlaud, MCCIEJOBAaTh IOCTPOCHHBIE MOJACIH C
WCTIOJIb30BAHMEM allllapata ajareOpsl.
DyYyHKUUH U TPAaPUKHU

CB00OHO OmepupoBaTh MOHATHAMU: (DYHKUUS, CIOCOOBI 3amaHus (PyHKIHMH; B3aMMHO
oOpaTHbple (QYHKIMH, KOMIIO3UIMA (GYHKIUH; TpaduK (QYHKIWHU; BBIIOIHATH 3JIEMEHTapHBIC
npeoOpa3oBaHus TpaPuKOB (HYHKINH.

CB00OHO OmepupoBaTh MOHITHAMHU: OOJIACTH ONPEICTCHHS M MHOXKECTBO 3HAYCHUIA
GbyHKIMY, HYTH QYHKIIUH, TPOMEKYTKH 3HAKOMIOCTOSIHCTBA.

CB00OHO OTEpUPOBATH MOHATHSAMH: YETHBIC M HEUETHBIC (YHKIMH, TEPUOTHMUECKUE
GYHKIMH, TPOMEXKYTKHM MOHOTOHHOCTH (YHKIIUM, MAaKCHMyMbl W MHHHUMYMBI (YHKITUH,
HanOoJIbIIee U HAaNMEHbIIIee 3HaYCHNE (PYHKIIUU Ha TIPOMEKYTKE.

CB00OHO omepUpoBaTh MOHATHUSMH: CTENCHHAs (YHKIUS C HATYpaJIbHBIM M LEJIBIM
mokaszatenieM, rpaduk cTeneHHON (YHKIMU C HATYpaIbHBIM W LEJIBIM TOKa3areneM; rpaduk
KOPHS N-O¥ CTETeH! KaK (QYHKIIUK OOpaTHOM CTENEHU C HaTypaJbHBIM TIOKa3aTEeIeM.

OmnepupoBaTh TOHATHSAMH: JHMHEHHAs, KBaJpaTHYHAs W JIPOOHO-IWHEHHAs (YHKIUH;
BBITIOJTHATH DJIEMEHTAPHOE UCCIIEIOBAHHE U TIOCTPOCHUE UX TPa(UKOB.

CB0OOIHO omepupoBaTh MOHATUSAMU: TOKa3aTeNbHas U Jorapudmuyeckas QyHKIIUH, UX
CBOWCTBA ¥ TpaMKH; MCIIOJIH30BATh UX TPadUKH JUIsl pEIICHHUS] YPaBHEHHH.

CB00OIHO OTepUpPOBATh MOHATUSMHU: TPHUTOHOMETPHYECKAss OKPY)KHOCTb, OIpEeIICHUE
TPUTOHOMETPHUYECKUX (PYHKIIUH YHACIOBOTO apryMEHTA.

Hcnonws3oBarh rpadukn GyHKIHUHA TSI UCCICIOBAHUS MPOILIECCOB M 3aBUCHUMOCTEH TIPH
pelIeHNH 3ajad U3 JPYrux ydyeOHBIX NPEIMETOB M PEaJIbHOW KM3HM; BBIpaXaTh (HOpMYIaMu
3aBHCUMOCTHU MEX 1y BEIMUNHAMH.

Hauana maTeMaTH4ecKoro aHajJm3a

CB00OAHO ONEpUPOBATH MOHATUAMU: apU(MeTHUecKas U TeoOMeTpHUecKas Iporpeccus,
0eCKOHEYHO YOBbIBAIOIIAs T€OMETPUUECKas IPOrPECcCHsl; JIMHEHHBINH U SKCIIOHEHIMAIBHBIA POCT,
(bopMyIna CII0KHBIX IPOLICHTOB; UMETh ITPECTaBIEHUE O KOHCTAHTE €.

Hcnonbs30BaTh Iporpeccuu Ui pellieHusl peaibHbIX 3a/1a4 IPUKIAIHOTO XapaKkTepa.

CB0oOOHO omepupoBaTh IMOHATUSAMHU: IOCJIEAOBATENBHOCTb, CIOCOOBI  3aJaHMs
[I0CJIeI0BATEIbHOCTEH, MOHOTOHHBIE U OIPaHUYEHHBIE [10CIEI0BATEIbHOCTH; TIOHUMATh OCHOBBI
3apOXKIEHUS MAaTEMaTUYECKOI'0 aHAJIN3a KaK aHanu3a OECKOHEYHO MaJlbIX.

CB0060HO onepupoBaTh MOHIATHUAMU: HENPEpbIBHbIE (DYHKLMHU; TOUYKU paspbliBa rpaduka
(GyHKIHMH; acCUMIITOTHI Tpaduka QyHKIUY.

CB060HO omepupoBaTh MOHATHEM: (DYHKIMS, HENpepbIBHAs HAa OTpPe3Ke; MPUMEHATh
CBOMCTBA HENIPEPBIBHBIX (PYHKIMH U1 peLIeHus 3a1ad.

CB060OHO oOmepupoBaTh MOHATHSAMM: II€pBas M BTOpas MPOM3BOJHBIE (YHKLUH,
KacaTenbHast K rpaduky QyHKIUH.

Bbruncnare mpou3BOJHBIE CYMMBI, HPOM3BEAEHHs, YacTHOTO W KOMIIO3UIMHM JBYX
(GyHKUMI; 3HATh TPOU3BOAHBIE AIEMEHTAPHBIX ()YHKIIHUH.

Hcnonb3oBaTh reoMeTpUuecKUil W (U3NYECKUH CMBICT MPOU3BOAHOM Ui pELIeHUs
3ajau.

MHoKecTBa M JIOTHKA

CB00601HO ONIEpUPOBATh MOHATUSMHI: MHOKECTBO, ONIEPAIIUM HAJ MHOXKECTBAMHU.

Hcnonb3oBaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar s ONHCAHUS — PeaIbHBIX
MIPOILIECCOB U SBJICHUH, P PEILICHUH 33a]a4 U3 IPYTUX YU€OHBIX MPEIMETOB.

CB000OHO omepupoBaTh MOHATUSAMH: ONpEIETICHHE, TEOpeMa, ypaBHEHHE-CIEICTBHE,



CBOIMCTBO MAaT€MaTU4YEeCKOro OOBEKTa, JI0KA3aTelbCTBO, PABHOCUJIbHBIE YpaBHEHUA W
HEPaBEHCTBA.

11 kaace
Ba3oBblii ypoBeHb

Yucsia 1 BBIYUCTEHUS:

OIICpUPOBATh IOHATHUAMHU: HATYPAJIbHOC, ICJI0OC 4YHCIO, HCIOJb30BATh MPU3HAKU
JEJIMMOCTH IIEJIBIX YUCEI, PA3JI0KCHUE YMCIIa Ha IPOCThIE MHOKUTEIH JJIs PEIICHUS 3a]1a4;

ONICPpUPOBATH NOHATUEM: CTCIICHD C PAlMOHAJIbHBIM ITOKA3aTCIJIEM

OTIepUPOBATh NOHATUAMU: JOrapudm yucia, 1eCITUYHbIE U HaTypaJIbHbIE Jorapu(msbl.
YpaBHeHUs1 U HEPaABEHCTBA:

MPUMEHATh CBOMCTBA CTENEHU JUIsl TpeoOpa3oBaHMsl BBIPAKEHUH, ONEPUPOBATh
IIOHATUAMMU: IIOKa3aTCJIbHOC YpaBHCHHUC u HCEPaBCHCTBO, peuaTtb OCHOBHBIC THUIIBI
II0Ka3aTCJIbHBIX ypaBHeHI/Iﬁ N HCPABCHCTB;,

BBITIOJTHATE TIPEOOPA30BaHUsI BBIPAKECHHUM, COJCpXKAIIUX JorapudMbl, OIEpUpPOBaTh
IIOHATUAMMU: norapnq)MquCKoe YpaBHCHUEC HW HCEPABCHCTBO, pCIIaTb OCHOBHBIC THUIIBL
Jorapu(pMUUECKUX YpaBHEHHUI U HEPABEHCTB;

HAaxOJIUTh PEUIEHUS MPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

ONIEPUPOBATH MOHATUAMHU: CUCTEMA JINHEWHBIX YPABHEHUH U €€ PELICHHE,

WCII0JIb30BATh CUCTEMY JINHEHHBIX YpaBHEHUI A7 pelIeHUs MPAKTUYECKUX 3a/]a4;

HAXOJUTh PEIICHUSI MPOCTEUIINX CUCTEM M COBOKYITHOCTEN PAllUOHAJIBHBIX YPABHEHUN U
HEPaBEHCTB;

MOJENTUPOBAThH PeabHbIe CUTYAIMH Ha SI3bIKE alreOpbl, COCTABIISITH BHIPAKEHUS,

ypaBHEHUS, HEPABEHCTBA U CHUCTEMBbI MO YCIOBHUIO 3aJaud, UCCIEN0BaTh MOCTPOCHHbBIE
MOJIENU C UCIIOJIb30BAHUEM arapara anreOpsl.

DOYyHKUUM U TPAaPUKH:

OTepUPOBaTh MOHATHSAMH: TMepUoANYEcKas (YHKIHS, NPOMEKYTKH MOHOTOHHOCTH
(GYHKIMH, TOYKH IKCTpeMyMa (YHKIHMH, HauOOJbIIee U HAauMEHbIlee 3HaueHUs (QYHKIUU Ha
MIPOMEXKYTKE, UCIOJIb30BATh UX VI UCCIe0BaHus GYHKIINH, 3alaHHON rpaduKom;

ONepupoBaTh  MOHATUSMH: TpadUKd  MOKA3aTENbHOM,  JIOTapUPMUUYECKOH |
TPUTOHOMETPUYECKUX (PYHKUIUN, N300pakaTh UX HAa KOOPIAUHATHON MIIOCKOCTH U MCHOJIB30BaTh
JUIS PEIlIeHUs YPaBHEHUN U HEPABEHCTB;

n300paxaTb Ha KOOPAWHATHOW TMJIOCKOCTH TrpaduKd JUHEHHBIX YpaBHEHUH W
MCIOJIb30BATh UX ISl PEIICHUS CUCTEMBI JIMHEWHBIX ypaBHEHU;

UCIO0JIb30BaTh Tpaduku (YHKIUI [UIs MCCIEIOBAaHUS MPOIECCOB U 3aBUCUMOCTEH W3
JIPYTUX y4eOHBIX AUCIUILINH.

Hauvana maTtemMaTn4eckoro aHajamsa:

OTIEpUPOBATh OHATUSMHU: HEMPEePhIBHAS (PYHKIIUS, TPOU3BOAHAS (PYHKIINH,

WCIOJIb30BaTh T€OMETPUUECKUN U PUZUUYECKUI CMBICI MPOU3BOIHOM JIJIsl pEIICHUS

3a/1ay;

HaXOJHUTh MPOU3BOJHBIE DJIEMEHTAPHBIX (DYHKIUI, BBIYUCIATH MPOU3BOJIHBIE CYMMBI,
MIPOU3BEACHUS, YACTHOTO (PYHKIIUK;

WCIOJIb30BaTh TPOU3BOJHYIO JJsi HCCIeAOBaHUA (YHKIIMM Ha MOHOTOHHOCTh U
AKCTPEMYMBI, IPUMEHSITH PE3yIbTaThl UCCIEIOBAHUS K TOCTPOCHUIO I'PpapUKOB;

WCIIOJIb30BATh MPOU3BOIHYIO JJIsi HAXO0XK/ICHUSI HAMIYYILEero PelieHUs B MPUKIAJHbIX, B



TOM YHCJI€ COIMANTBHO-3KOHOMUYECKUX, 3aa4ax;

OTIepHPOBATH MOHATHUSAMU: MEpPBOOOpa3HAas M WHTErpajl, MOHUMATh T'€OMETPUYECKHNA WU
¢bu3nvecKuil CMBICI UHTETPAIa;

HAXOJUTh NEPBOOOpA3HBIC AIIEMEHTAPHBIX (DYHKIIMIA, BEIYUCIATH UHTErpal 1Mo (GopmyIie
Herorona—JleiiOuma;

pemaTh NPUKIAIHBIE 33Ja9d, B TOM YHCIIE COIUATBLHO-IKOHOMHYECKOTO U (PH3UUECKOTO
XapakTepa, CpeJICTBAMH MaTEeMAaTHIECKOTO aHAIIN3a

Yruy01éHHblil ypoBeHb

Yucsia ¥ BBIYUCTCHHUS:

CBOOOJHO ONEpUPOBATh MOHATUSIMM: HATypalbHOE U IL€JI0€ YHUCIO, MHOKECTBa
HaTypaJIbHbIX M LIEJBIX YHCEJl, UCIOJb30BaTh NMpU3Haku Aeaumocty nensix yucen, HOJ[ u HOK
HAaTypaJbHbIX YUCEN IS PEIICHUS 3a]1a4, IPUMEHATh aropuTt™ EBKnnaa;

CBOOOHO ONEpUPOBATH NOHIATHEM OCTAaTKa 110 MOJYJIIO, 3alUChIBAaTh HATypalbHbIEC YUCIIA
B Pa3JINYHBIX [TO3UIMOHHBIX CHCTEMAaX CUUCIICHHUS;

CBOOOJHO OIEPUPOBATH MOHATHSAMHU: KOMIUIEKCHOE YHCIIO U MHOMXECTBO KOMILIEKCHBIX
qucesl, MPeJICTaBIsATh KOMIUIEKCHbIE YHCIia B alre0panyeckoil U TpUroHOMeTpudeckoi ¢opme,
BBITIOJIHATH apU(PMeTHUECKUe onepauy ¢ HUMH U U300pa)kaTh Ha KOOPIMHATHON TJIOCKOCTH.
YpaBHeHUsS] M HEPABEHCTBA:

CBOOOJTHO ~ ONEpUpOBaTh  MOHATHUAMHU:  MppAlOHAJIbHBIE,  IOKa3aTelIbHbIE U
norapu(pMUUECKUe HEPABEHCTBA, HAXOAUTh UX PELICHHUs C TOMOIIbIO PAaBHOCHIIBHBIX IIEPEXOJI0B;

OCYILECTBIISATH OTOOP KOPHEH MpH peIIeHNH TPUTOHOMETPUYECKOTO YPaBHEHUS;

CBOOOJITHO OIEPUPOBaTh MOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IHPHUMEHSATh
Heo0xoauMble (OPMYIIbI I PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

cBOOOJIHO ONEPHPOBATH NOHATUSAMM: CUCTEMA U COBOKYITHOCTb YPABHEHUH U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIICJCTBUS, HAXOJUTh PELICHUS

CUCTEMBl M COBOKYINHOCTEH pAalMOHAIbHBIX, HPPALUOHAIBHBIX, IIOKA3aTCIBHBIX MU
norapu(MUUECKUX YPaBHEHUH 1 HEPABEHCTB;

pelmaTh palUOHANbHbIE, HWpPpALMOHAIbHBIC, II0KA3aTelIbHbIE, JIOTapUPMHUUECKHE U
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COACPKAILNE MOYJIN U IIapaMeTpBbI;

IPUMEHATh Ipaduyeckue METOAbl s pElIeHUs YpaBHEHMH MW HEpaBeHCTB, a TaKKe
3aJ1a4 ¢ apaMeTpamy;

MOJICIUPOBATh peajibHbIe CUTyallUd Ha s3bIKe aireOpbl, COCTABJIATh BbIPAXKEHUS,
YPaBHEHUS, HEPAaBEHCTBA U MX CHCTEMbI II0 YCIOBHIO 3a/ayM, HCCIIENOBaTh IIOCTPOCHHBIE
MO/IEJIH C MCIIOJIb30BAaHUEM allapara ajireopbl, HHTEPIPETUPOBATh MOTYUYEHHBINH pe3yibTaT.
DOyHKUUH U TPapuUKU:

CTPOUTH T'padUKU KOMIO3UIUHN (YHKIMHA C MOMOIIBIO 3JIEMEHTApPHOTO HCCIEIO0BaHUS U
CBOMCTB KOMITO3UIMU JBYX (DYHKIIMA;

CTPOMTh TeOMEeTpUUYecKHe oOoOpa3bl YpaBHEHMH W HEpPaBEeHCTB Ha KOOPAWHATHOM
IIJIOCKOCTH;

cBOOOJTHO OTIEPHPOBATH MOHATHAMHU: TPAPUKH TPUTOHOMETPUUECKUX (QYHKIIHI;

NPUMEHATH PYHKIMU [T MOJCITMPOBAHUS U UCCIEJOBAHUS PEABbHBIX MPOLIECCOB.
Hayana maTteMaTH4ecKoro aHajmsa:

UCIOJb30BaTh IPOU3BOAHYIO Uil HCCIEIOBaHUS (QYHKIMM Ha MOHOTOHHOCTh H
JKCTPEMYMBI;



HaXOJUTh HAMOOJIbIIICE U HANMEHbIIIee 3HAYCHHS (DYHKIIUU HETIPEPHIBHON Ha OTPE3KE;

WCIIOJIb30BATh MPOU3BOIHYIO /Il HAXO0XK/ICHUSI HAMIYYILEro PElICHUs B MPUKJIAJAHBIX, B
TOM YHCJIE€ COLMATIbHO-DPKOHOMHYECKHUX, 3aJauax, JUIsl ONPEICICHHUs] CKOPOCTH M YCKOpPEHHUS
mpolecca, 3a1aHHOTO GOPMYIIOH UITH TPaPUKOM;

CBOOOHO OTIEPUPOBATH MOHATHUSAMU: TIEPBOOOpa3Has, ONPEICICHHBIA HHTErPall,

HaXOJHUTh MIEPBOOOPA3HBIC AIIEMEHTAPHBIX (DYHKITUI M BBIYUCIIATH HHTETPAI 110 (GopMyIIe

Herorona—Jleiibnua;

HaxOJIUTh IUIOIIA]IU TJIOCKUX PUTYp U 0OBEMBI TEJ C TIOMOIIIBI0 HHTETPaJIa;

WMETh TPEACTABJICHHE O MAaTEMaTUYECKOM MOJICTMPOBAHUU HA TPHUMEPE COCTABIICHUS
muddepeHnanbHbIX YpaBHEHUIM;

pemaTh TpUKJIaJAHbIC 33]a4H, B TOM YHCJIE COIUATHHO-2KOHOMHYECKOTO U (PU3UYECKOTO
XapakTepa, cpejl.

COJAEP)KAHUE YYEBHOT'O KYPCA (1O TOAAM OBYYEHMUA)

10 k1acc
ba3oBblii ypoBeHb

Yucia v BIYUCTIEHUSA

Pannonanbubie yncna. OObIKHOBEHHBIE U JECSITUYHBIE POOU, MPOLEHTHI, OECKOHEUHbIE
nepuoguueckue  Apoou. Apudmernyeckue Omepalud C  palMOHAJbHBIMU  YHCJIaMH,
npeoOpa3oBaHUsl YUCIOBBIX BhIpakeHUH. [IpuMeHeHune aApoOel W MPOIEHTOB I PEHICHUS
MPUKIAJAHBIX 3a7a49 U3 PA3IMYHBIX OTPACIICH 3HAHUI U PeaibHOM KU3HMU.

JlelicTBuTenbHBIE YKclia. ParmoHanbHBIE W MppalMOHAIbHBIC Yuciaa. ApupMETUYECKHE
orepanuy ¢ ACUCTBUTEIbHBIMU yuciaMu. [IpuOmkE€HHbIE BBIYUCICHUS, IPABUIIa OKPYTJICHUS,
MPUKHJIKA U OLIEHKA PE3yJIbTaTa BHIYMCICHUI.

Crenens ¢ uenbiM nokasareneMm. CrannapTtHas gopma 3amucu JeMCTBUTEIBHOIO YHUCIA.
Hcnonb3oBanue mnoaxonsmiel ¢Gopmbl 3amucd  JCHCTBUTENBHBIX YHCEN I pelleHus
MPAKTUYECKUX 3a/1a4 U MIPEACTABICHUS JAHHbIX.

Apudmernueckuil KopeHb HaTypaibHOW creneHu. JleiictBus ¢ apudMeTHYeCKUMHU
KOPHSIMHU HATYpaJIbHOW CTEIEHHU.

CuHyC, KOCUHYC M TAHT€HC YUCJIOBOIO apryMeHTa. ApKCUHYC, ApKKOCUHYC, apKTaHI€HC
YHUCJIOBOI'O apryMEHTA.

YpaBHeHUs 1 HEPABEHCTBA

ToxxnecTBa 1 TOKIECTBEHHBIE TTPEOOPA30BAHUSI.

[IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BhIpaxeHH. OCHOBHBIE TPUTOHOMETPHUYECKHE
(bopMyIbI.

VYpaBHeHue, kopeHb ypaBHeHHs. HepaBeHCTBO, pelieHHe HepaBeHCTBA. Meron
HWHTEPBAJIOB.

Pemenue nensix u IpoOHO-pAlIMOHANBHBIX YPaBHEHUH U HEPABEHCTB.

Peutenne mppanMoHanbHBIX YpaBHEHUN M HEPABEHCTB. PellleHre TPUTOHOMETPUUECKUX
YPaBHEHUH.

[IpuMeHeHre ypaBHEHUI U HEPABEHCTB K PEHICHUI0 MAaTeMAaTHYECKUX 3aJad U 3a7ad U3
Pa3IMYHBIX 00JACTe HAYKU U peabHOM JKU3HH.



DyHKUUM U TPaPUKHU

Oynkius, cnocoObl 3amaHus QyHkuuu. ['padpuk  ¢yaknuu. B3aumHO oOpaTHBIE
GbyHKIMH.

Ob6nacte onpeneneHus 1 MHOXKeCTBO 3HadeHUH ¢yHkuuu. Hymn gyaxuun. [Ipomexyrku
3HAKOMOCTOSTHCTBA. YETHBIE M HEUETHBIC (PYHKITUH.

CrenenHasi (yHKIUS C HATYpaJIbHBIM M IENIBIM TOKa3areneM. EE cBolicTBa m rpaduk.
CBoiicTBa 1 rpaduK KOpPHS N-0¥ CTETICHU.

Tpuronomerpuveckass OKPYKHOCTb, OIpPEICICHHE TPUTOHOMETPUYECKUX (YHKIHIA
YHCJIOBOTO apryMeHTa.

Hayana maTteMaTH4ecKoro aHajaim3a

IlocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUsI IOCIEI0BATEILHOCTEN.

MOoOHOTOHHBIE TIOCTIEI0BATEIBHOCTH.

Apudmernueckas UM reomerpuueckas mporpeccud. beckoHeuHo  yObIBaromias
reoMerpuueckas nporpeccus. Cymma OeCKOHEUHO YOBIBAIOILIEH I'€OMETPHUUYECKOM MPOrpeccuu
dopmyna CI0XKHBIX MPOLEHTOB. Vcrnonb30BaHME MPOTPecCUM JUIsl PELICHUS PEeajbHBIX 3a/ad
MIPUKIIATHOTO XapakTepa.

MHokecTBa M JIOTHKA

MHokecTBO, onepanuu Haja MHOKecTBamu. [[uarpammel Ditnepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOIO ammapara Uil ONUCaHHUs peallbHbIX IMPOLIECCOB U SBJICHUH, MpPH
pELIeHNH 3aa4 U3 IPYTuX y4eOHbIX IPEIMETOB.

Omnpenenenne, Teopema, CICACTBUE, T0KA3aTEIbCTBO.

Yriay0JieHHbIH YPOBEHb.

Yucia 1 BBIYUCICHHUSA

Pannonanpubie yncna. OObIKHOBEHHBIE U JIECSITUYHBIE JPOOU, MPOLIEHTHI, OECKOHEUHbIE
nepuoauueckue apoou. [Ipumenenue npodeil 1 MpOLEHTOB IS PeleHUs MPUKIAIHBIX 3a/1a4 U3
pPa3IMYHBIX OTpaciell 3HaHUW U peaJbHOU KU3HU.

JleiictButenpHble yncia. PannoHanbHble W MppalMOHANbHBIE YHcla. ApUpMETHUYECKHe
ONEpalK C JIEUCTBUTEIBbHBIMU YHCIaMU. MOJyJb NIEHCTBUTEIBHOIO 4YKCIIAa U €ro CBOMCTBA.
[TpuOmmkE€HHbIE BBIUMCICHMS, TMpaBUiIa OKPYIJICHHs, MPUKHUIKA U OLEHKa pe3yiabTaTa
BBIUHCIICHUM.

Crenens ¢ uenbM nokasareneMm. bunom Herotona. Mcnonb3oBanue moaxoasiieit opMel
3alUCHU ACUCTBUTEIbHBIX YHCEIT JUISl pELIECHUs] PAKTUUYECKUX 3a]1a4 U IIPEJICTABIICHUS IaHHBIX.

Apudmernueckuil KOpeHb HATYPAIbHON CTETNICHHU U €r0 CBOMCTRA.

Crenenb ¢ palMOHAJIBHBIM IOKa3aTelleM U €€ CBOICTBA; CTENEHb C JACUCTBUTEIbHBIM
[IOKa3aTeseM.

Jlorapugm uucna. Coiicta gorapudma. JlecaTHUHbIE U HaTypaibHbIE JTOTapU(MBI.

CuHyc, KOCHHYC, TAHT€HC, KOTAHI€HC YMCIIOBOTO apryMEHTA.

ApKCUHYC, apDKKOCHHYC M apKTaHT'€HC YUCIIOBOTO apryMEHTA.

YpaBHEHMS U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHBbIE MNpPeoOpa3oBaHMsA. YpaBHEHHE, KOPEHb YPaBHEHUS.
PaBHOCUIIBHBIE YpaBHEHUSI U ypaBHEHUA-CIIEACTBUSA. HepaBeHCTBO, pellleHne HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1ETBIX U JPOOHO-pallMOHATIBHBIX YPAaBHEHUN U HEPaBEHCTB.
MHorouneHsl OT OJHOM IEepeMEHHOH. JleleHre MHOrouwieHa Ha MHOTOUWIEH C OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu ko3 dunuenramu. Teopema Buera.



[IpeoOpazoBaHus YUCIOBBIX BBIPAKECHHIA, COACPIKAIINX CTENICHU U KOPHH.

Wppannonanehpie  ypaBHeHUs. (OCHOBHBIE METOJbl PELIEHUS HUPPALUOHAIBHBIX
YPaBHEHUH.

[Toka3zarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIIEHHUS [10KA3aTEIbHBIX YPABHEHUM.

[IpeoOpa3oBanue  BbIpaKE€HUH, conepxamux  Jorapupmsel.  Jlorapudmuyeckue
ypaBHeHHsE. OCHOBHBIE METO/IBI PEIICHHS JIOTapU(PMUUECKUX YPaBHEHHH.

OcHoBHble TpUroHomeTpuueckue ¢Gopmyisl. [IpeoOpazoBaHuE TPUTOHOMETPUUECKUX
BBIpaXKEHUI. Perienue TpuroHoMeTpuyeCcKnX ypaBHEHUH.

Pemrenne cucrem JIMHEHWHBIX ypaBHEHMM. Marpuia CHCTEMbl JIMHEWHBIX YpPaBHEHHH.
Onpenenurenb MaTpuibl 2 X 2, €r0 F€OMETPUYECKUI CMBICI U CBOWCTBA; BBIUMCIIEHHE €rO
3HAYeHUs, IPUMEHEHHUE ONPENEIUTENS JUIsl PEIIEHUs] CUCTEMBbl JIMHEHHBIX YpaBHEHUN. Pemienue
MIPUKIIAJHBIX 3a/1a4 C ITOMOIBI0 CHCTEMBI JIMHEMHBIX ypaBHEHMI. VccnenoBanne nocTpoeHHON
MOJIENH C IIOMOIIBIO MAaTPUIL] U ONIPEAEIIUTEIEH.

[TocTpoenne mMaTeMaTHYECKUX MOJENIEN PEATbHOM CHUTyallMd ¢ IMOMOLIBIO YPaBHEHHU U
HepaBeHCTB. [IpumeHeHHe ypaBHEHUN U HEPAaBEHCTB K PEIIECHUI0 MaTeMaTHMYeCKuX 3ajgad U
3a/1a4 U3 pa3IMYHbIX 00J1aCTe HayKH U pealbHOM JKU3HMU.

DyHKIUHN U TPadUKH

Oynkuus, crnocobbl 3amanus ¢GyHKUUH. B3anMmHO obOpaTHble QyHKIMu. Kommosuius
¢byukuuil. I'padux pynkunn. DnemeHTapHble peodpazoBaHus rpagukoB GyHKIUI.

Ob6nacTh onpezeneHuss U MHOKecTBO 3HaueHui ¢yHkuuu. Hymu ¢dynkuun. [pomexyrku
3HakonocTostHcTBa. UETHble M Heu€THble QyHKUuM. Ilepuoguueckue QyHkuuu. IIpomexyTkn
MOHOTOHHOCTH (PyHKIMH. MakcumMymbl 1 MUHMMYyMbl QyHKIMH. Hanbosbiiee 1 HauMeHbllee
3Ha4eHUs QYHKIUHN Ha IPOMEKYTKE.

Jluneiinas, KBaJgpaTudHas U ApOOHO-IMHEWHAs (PYHKIIMU. DJIEMEHTApHOE UCCIIEIOBAHUE
Y TTOCTPOCHHE X TPa(UKOB.

CreneHHas (yHKUUS C HaTypaJbHbIM M LEJIBIM MOKa3areneM. EE cBolicTBa M rpaduk.
CpoiictBa u rpaduk KOpHA n-of CTENEHH Kak (PYHKLHMH OOpaTHOM CTENeHH C HaTypajlbHBIM
II0Ka3aTeJIEM.

IToka3zaTtenpHast U gorapupmuueckas GyHKIUH, UX CBOHCTBA U rpaduku. Mcnoas3oBaHue
rpadpukoB  QYHKOMM JUIsl  pelieHus ypaBHEHMH. TpuroHoMmerpuyeckas OKpPYKHOCTb,
olpeieleHue TPUrOHOMETPUUECKUX (PYHKLUI YHCIOBOIO apryMeHTa.

OyHKIMOHANbHBIE 3aBUCHUMOCTH B peaIbHBIX IHpolieccax U sBieHUsAX. ['paduku
peaJIbHBIX 3aBUCUMOCTEH.

Havaja maTeMaTH4ecKOro aHajim3a

[locnenoBarensHOCTH, CIIOCO0bI 3aaHus HOCJIEI0BATEIbHOCTEN. Meton
MaTeMaTU4YeCKOH MHAYKIMM. MOHOTOHHBIE M OrpPaHMUYEHHBIE IOCIENOBaTeNbHOCTH. McTopus
BO3HUMKHOBEHHUS MaTeMaTHUECKOIO aHA/IN3a KaK aHaiu3a OECKOHEYHO MalbIX.

Apudpmernueckass U reoMeTpuueckas —mporpeccuu. beckoHeuHo — yObIBaromas
reomerpuueckas nporpeccus. CyMMa O€CKOHEYHO YOBIBaroOIIeH reoMeTpUYEeCKON MPOrpecCcHy.
JIMHEHHBI1 W OKCHOHEHUUAIbHBIM pocT. Ywucno e. Popmyna CIOXKHBIX IIPOLIEHTOB.
Hcnosp30BaHne IpOrpeccuy sl PELEHUs pealbHbIX 3a/1a4 IPUKJIAJHOTO XapaKTepa.

HenpepbiBHble QyHKIMM ¥ HMX cBoiicTBa. TOukM pa3pbiBa. ACHMITOTHI T'padUKOB
¢ynkuuii. CBoiicTBa (pyHKIMI HENpPEpBHIBHBIX Ha OTpe3ke. MeToJ] MHTEpBAJOB Ul pEIleHUs
HepaBeHCTB. [IprMeHeHne CBOMCTB HeNPEephIBHBIX (DYHKIUI [T peleHus 3a1ay.

IlepBas u BrOopas mnpousBoAHble (yHKuuMU. OrmnpeneneHne, TEOMETPUUECKUH U
¢bu3nUecKuil CMBICI IPOU3BOTHON. YpaBHEHHE KacaTelIbHOM K rpaduKy QyHKIHMH.



[IpousBoaHbIe Ar1eMeHTapHBIX QyHKUUH. [Ipon3BOAHAS CyMMBI, TPOU3BEACHNUS, YACTHOTO
Y KOMITO3UINH (DYHKIUH.
MHoKecTBa M JIOTHKA

MHoxecTBO, onepalMy HaJ MHOXXECTBAMHU M MX CBoOMcTBa. Jlmarpammbl Oiinepa —
Benna. IIpumeHeHue TEOPETUKO-MHOXKECTBEHHOIO ammapara Juisi ONHCAHMS  PEabHBIX
MIPOIIECCOB U SIBJICHHUH, IPH PEIICHUH 3324 U3 IPYTHX YIeOHBIX IPEIMETOB.

Omnpenenenue, TeopeMa, CBOHCTBO  MaTeMAaTU4YECKOro  OOBEKTa,  CIEICTBHE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUS.

11 kaace
ba3oBblil ypoBeHb

Yucna v BbIYUCTICHUS

Harypanenbie u nensie uncina. [Ipu3Haky AeIMMOCTH LHEIbIX YHCEIL.

Cremnenb ¢ pallMOHAIBHBIM MOKa3ateneM. CBOWMCTBA CTETICHH.

Jlorapudm yucna. JlecaTnyHblie U HaTypajibHbIE JOrapu(MBbI.
YpaBHeHHUsI M HEPABEHCTBA

[IpeoGpa3oBanue BbIpaKEHUH, COIEPIKALIUX JOTapru(MBI.

[IpeoGpa3oBanue BbIpaKEHUI, COAEPIKALINX CTENIEHH C PAllMOHAIBHBIM MTOKA3aTEIEM.

[Ipumepbl TPUTOHOMETPHUYECKUX HEPABEHCTB.

Iloxa3zarenpHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHs 1 HEPABEHCTBA.

CucrteMbl JIMHEHHBIX ypaBHEHMU. PernieHue NpuUKIagHBIX 3a7ad C MOMOIIBIO CUCTEMBbI
JINHEMHBIX YpaBHEHUH.

CucremMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHCHUN U HEPABEHCTB.

IIpumeHeHre ypaBHEHMM, CUCTEM M HEPABEHCTB K PEUICHHIO MAaTeMaTHYECKHUX 3ajad U
3aJa4 U3 pa3IMuHbIX 00JacTell HAyKH U peabHOM KU3HU.

DyHKUUM U TPAaPUKH

Oyukiusa.  I[lepuonmueckne  QyHkiuu. IIpoMexyTku MOHOTOHHOCTH — (DYHKIMH.
MakcuMymbl 1 MUHUMYMbI QyHkiuu. HauOosblniee m HauMeHbllee 3HaueHHEe (QyHKIMM Ha
IIPOMEXKYTKE.

Tpuronomerpudeckre GyHKIUU, UX CBOMCTBA U IpaUKH.

IToxa3zatenbHas u norapudmuyeckas GyHKLINHU, X CBOMCTBA U TPaPUKH.

Hcnonb3oBanue rpaukoB (GyHKIUHN ISl pellieHs] ypaBHEHUH U IMHEHHBIX CUCTEM.

Hcnons3oBanue rpadukoB (QyHKUMHA A7 MCCIEAOBAaHUS IPOLECCOB M 3aBUCUMOCTEH,
KOTOpPBI€ BO3HUKAIOT IPU PELICHNH 33/1a4 U3 JPYTrUuX y4eOHBIX MPEIMETOB U PealbHOM KU3HU.
Hayana maTreMaTH4ecKoro aHajamus3a

HenpepsiBHble QyHKIMH. METO HHTEPBAIOB /Il pellIeHHs] HEPABEHCTB.

[IpousBoanas ¢pyHkiuu. ['eomerprueckuii 1 GU3NUECKU CMBICI IPOU3BOTHOM.

IIpousBoaHbie 31neMeHTapHBIX QyHKIUH. DOpMyIbl HAX0KAEHUS TPOU3BOJHON CYMMBI,
MIPOU3BEJICHUS M YACTHOTO (DYHKIIUH.

[IpumeHeHnne mNpPOU3BOJHONM K HCcleloBaHMIO (YHKIMH Ha MOHOTOHHOCTH U
sKcTpeMyMbl. HaxosxieHne HanOoIbIero ¥ HAMMEHBIIEeTo 3HaYeHUsl (YHKIIUU Ha OTPE3Ke.

[IpuMeHeHre MPOU3BOAHOM JUIsl HAXOXKIEHUsS HAWIYYIIEro pPEIICHUS B IPUKIAIHBIX
3ajavax, JAJs OINpeesieH!s] CKOPOCTH Ipoliecca, 3aJaHHOTO (POPMYIIOi Wi IpadHKOM.



[lepBooOpa3nas. Tabnuua nepBooOpasHbIX.
Wuterpan, ero reomerpudeckuid W (pusmyeckuii cMpici. BprumcneHwe MHTErpaiga o
dbopmyne Herorona—JIeitbnua.

Yriy01éHHblil ypoBeHb

Yucsia 1 BBIYUCIEHUS

Harypaneubie u nensie uncna. [IpuMeHeHre NPU3HAKOB JEIMMOCTU IEJBIX YHCET,
Hanbospmmii ool aenurens (nanee — HOJI) m nammensiee obmee kparnoe (nanee — HOK),
OCTaTKOB TI0 MOJTYJTt0, anroput™Ma EBKimaa uist pereHus 3a/1a4 B 1EeJIbIX YUCTIax.

Kommiekcubie uymcma. AnreOpanueckass W TpUTOHOMETpUUYECKass (OpPMBI  3alUCH
KOMIUIEKCHOTO YKciia. ApuMETHIECKUE OTIepaIlii ¢ KOMIUIEKCHBIMU YHCIIAMH.

N3obpaxenne KOMIJIEKCHBIX YMCce Ha KOOpAuHATHOH mockocTu. @opmyna Myaspa.

KopHu n-o¥i creneHn u3 KOMIUIEKCHOTO 4yucia. [IpuMeHeHrne KOMIUIEKCHBIX YHMCEN IS
penieHust PU3NYECKUX U TEOMETPUIECKUX 3a1au.

YpaBHeHHUsS] U HEPABEHCTBA

CucremMa W COBOKYIMHOCTh YpaBHEHUW H HEPaBEHCTB. PaBHOCWIbHBIE CHCTEMBI U
CUCTEMBI-CJIEICTBHS. PaBHOCHIIBHBIC HEPABEHCTBA.

OTO6Op KOpHEH TPUTOHOMETPUYECKUX YPaBHEHUW C TOMOIIBIO TPUTOHOMETPHUYECKOM
OKPYXXHOCTH. PereHue TpuroHoMeTpu4ecKux HepaBeHCTB.

OCHOBHBIE METO/IbI PEILIEHUS TOKA3aTEeNbHbIX U JIOTapU(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIECHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE ~ METOJBl  pEHIEHUS CHCTEM W COBOKYNHOCTEH  palMOHAJIBbHBIX,
MppalMOHANIbHBIX, TOKA3aTeNbHBIX U JIOTapU(MUYECKUX YpaBHEHUH.

VYpaBHEHHUsI, HEPAaBEHCTBA U CUCTEMBI C TapaMETPAMH.

[IpuMeHeHne ypaBHEHMI, CUCTEM M HEPABEHCTB K PEIICHHI0 MAaTEeMaTHYECKUX 3a7ad U
3ala4 M3 pazNUYHbIX oOOnacTed HAayKM W peanbHOM >KU3HMU, HMHTEPIpETAIHs IOJTy4YEeHHBIX
pe3ynbTaTOB.

DyHKUUM U TPAaPUKH

I'paduk xomnosunuu ¢yHkuuid. ['eomerpuueckue oOpa3bl ypaBHEHH M HEPAaBEHCTB Ha
KOOPAMHATHOU MJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

I'padmyeckne MeTonwl pelieHUS ypaBHEHUH U HepaBeHCTB. [ paduueckue MeTosbl
peuieHus 3a1a4y ¢ napameTpaMu.

Ucnonb3oBanue rpadukoB GYHKUUNA Ui UCCIEIOBAHMS IMPOLECCOB M 3aBUCHUMOCTEH,
KOTOpbIE BOSHUKAIOT MPHU PEUICHUH 33/1a4 U3 APYrUX Y4eOHBIX MPEIMETOB U PEAIbHOM KU3HU.
Havana maTteMaTH4ecKoro aHajamsa

[IpumeHeHre TPOM3BOAHONW K HCCIeAOBaHMI0O (YHKIMH HAa MOHOTOHHOCTH U
sKCTpeMyMbl. HaxoxaeHrne HaubobIIero 1 HAMMEHbIIIErO 3HAYSHU I HeTIPephIBHOM (QYHKIIMK Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHONM Ul HAaXOXKJEHUS HAWIYYIIErO PEIIEeHUs B IPUKIAIHBIX
3a/avyax, s OMpeeNieHUsT CKOPOCTH M YCKOpPEHHUsS Tpolecca, 3alaHHOrOo (GOopMyIol HIU
rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO mepBooOpa3HbIX. [lepBooOpa3HbIe AIEMEHTAPHBIX
¢dbyuknmii. [IpaBuina HaX0XKACHUS TEPBOOOPA3HBIX.

Wurerpain. I'eomerpryueckuii cMbIC UHTETpajia. Beruncienrue onpeaeneHHOro nHTerpana



no popmyne Hetorona—Jlelibuuna.

[Ipumenenne wuHTErpana Ui HAXOXKACHUS IUIOMAZCH IUIOCKUX (GUryp u oObBEeMOB
reOMETPUIECKUX TEJL.

[Tpumeps! pemennii qudQepeHnrnanbHbIX ypaBHeHHNA. MaTeMaTHuecKoe MOJICITUPOBaHHE
peabHBIX MPOIECCOB C MOMOIIBIO () epeHInaTbHBIX YPAaBHEHUH.



TEMATHYECKOE IINTAHUPOBAHUE YYEBHOT'O KYPCA (ITO 'OJJAM OBYUYEHUN )
10 xiaace

Ba3oBbiii ypoBens (68 yacoB)

Yray6ueHnslii ypoBenb (136

4aCOB)

Ha3zeanue paznena
(Tembl) (UncIio

OcHOBHOE cojiep)KaHne
pazaena (Tembl)

OCHOBHBIE BUABI A€ITEILHOCTH
00yJaroMxCcs

IHazBanue pazaena
(TemMslI) (4ncio yacoB)

OCHOBHOE coziepKaHue
pa3nena (Tembl)

OCHOBHBIE BUABI AEITEILHOCTH
00 yJaronmxcs

qHCIIaMU, TPE0Opa3OBaHUs

U CJIOBBIX BBIpEDKCHPIfI.
[Tpumenenue aqpodeit u
[IPOLICHTOB AJIsI pELICHUS
[IPUKJIAIHBIX 3a]a4 U3
[Pa3JIMYHBIX OTpaciiel 3HaHUN U
[peanbHON KU3HH.
JlelicTBUTENbHBIC YHCIIA.
PanirioHanbHbIE U
MppantoHaNIbHbIC YNCIIA.
ApubMeTHIECKUE OTIepaIlin C
e CTBUTEIBHBIMU YHCIIAMH.
[TpuGnnkEHHBIC BHIYNCIICHUS,
[IpaBUiIa OKPYIJICHUS,

BHIYMCIICHUMN.

ToxnecTBa U TOXAECCTBEHHBIE
rpeoOpa3zoBaHus. Y paBHEHUE,
KOpEHb ypaBHEHUSI.
Hepasencrso, perieHue
HepaBeHCTBa. MeTon
MHTEPBAJIOB.

Pemienne nensix 1 ApoOHO-
[pallMOHAJIbHBIX YPaBHEHUH U
HEpaBEHCTB

[paIiMOHAIBHOE YHUCIIO,
ITEHCTBUTEILHOE YHCIIO,
OOBIKHOBEHHAs JIPOOB,
necsTUYHAas! IpoOb, MPOLICHTHI.
BbInoTHATH apupMeTHIecKue
OIeparyy ¢ palliOHAILHBIMU 1
e CTBUTEIBHBIMY YUCIIAMU;
pUOIKEHHBIE BEIYUCIICHUS,
MCIIONIB3YsI IPAaBUIIA OKPYTJICHHUS.
JlesiaTh NPUKUIAKY U OLIEHKY
[pe3yIbTaTa BBIYMCICHAN.
OnepupoBaThb NOHATHSIMH:
TOXKIECTBO, YPaBHEHUE,
HEPaBEHCTBO; LIET0€ U

[IPUKHIKA U OLEHKA Pe3yNbTaTapalliOHAIIEHOE YPaBHEHHE,

HEpaBEHCTBO.

BbinoaHATHL Ipeodpa3oBaHus
LIEJIBIX U PALIOHAJIBHBIX
BBIPAXKEHUM.

PemiaTh OCHOBHBIE THIIBI LIEMIBIX
MppanMoOHANIbHBIX YPaBHEHUH U
HEpaBEHCTB

IpuMeHsTH paOHATEHBIE
YPaBHEHUS U HEPABEHCTBA JUIS
[pEIIeHUsT MaTEMAaTUIECKUX 3a1a4

1 3a1a4 U3 pa3/IMIHbIX obacreit

OECKOHEYHBIE TEPUOANYECKIE
mpoown. [Ipumenenne apobdeit u
MPOIICHTORB /ISl PEIICHHUS
MPUKJIATHBIX 33/1a4.
JleficTBUTEIbLHBIC YHCIIA.
[ParinoHanbHbIE U
MpparMoHaIbHBIE YHCIIA.
AprdMeTHYECKIE OTIEpaIlH C
M CTBUTEIEHBIMH YHCIIAMU.
Monyib AEACTBUTEIBLHOI O
4MCIa U ero CBOMCTBA.
[TpuOmmkEHHBIE BEIYNCIEHUS,
MpaBHIIa OKPYTIICHNUS,
MPUKUIKA U OIIEHKA
[pe3yabTaTa BHIYUCIICHUN.
OCHOBHBIE METOJIBI PEIICHUS
[ENbIX U APOOHO-
[paIliOHATBHBIX YPaBHEHHUH 1
HEepaBEeHCTB. MHOTOUIEHBI OT
OHOU nepeMeHHo. [lenenue
MHOTOYJIEHa HAa MHOTOWIEH C
octatkoM. Teopema be3y.
IMHOTOYJIEHBI C TENBIMH

ko3 durmenramu. Teopema
Buera.

Perienne cucreM JTHMHEHHBIX

YacoB)

MHoKecTBa MHOXeCTBO, onepauuu HaJ  [Mcnmoab30BaTh IMHO>eCTBO MHoxecTBO, onepanuu Hax  [McmoJib30BaTh TEOPETUKO-

[pAllIOHANBHBIX U [MHO)KECTBaMU. Jl[narpaMmMbl  [T€OpPETHKO-MHOXECTBEHHBIH IMef{CTBUTENBHBIX YUCEN. MHOKECTBAMU U UX CBOWCTBA. [MHOKECTBEHHBIN anmapar

MECTBUTENBHBIX  [Jiliepa—BeHHa. arnmnapar Uil OIUCaHUs X0a IMHOTOJIECHBI. JTuarpammsl Diinepa — 1T OTTMCAaHUS X0 PEUICHUS

rCen. PanronanpHbIE YKCIa. [pEIIEHUsT MaTEMAaTUYECKUX IPationansHbIE Benna. [Ipumenenue MaTeMaTUYeCKHX 3aj1a4,

PannonanbHbIE OOBIKHOBEHHBIE M JIECATUYHBIC 3aj1a4, a TAKKE PEaTbHBIX [YpaBHEHUS U TEOPETHKO-MHOXECTBEHHOI0 [ TAK)KE PEATbHBIX MPOIECCOB

YpaBHEHUS U Mpo0H, TTPOIIEHTEI, MIPOLIECCOB U SIBJICHUH, TPH [HEpaBEHCTBA. armapara JJIs peleHus 3a7ad. | sIBIeHui.

HEepaBEeHCTBA 0ECKOHEUHbIE IEPUOJIMUECKUE [PEHICHUH 3a]a4 U3 JIPYTUX Cucremsl TMHEHHBIX  |PanoHaNbHBIE YHCTIA. OnepupoBaTh NOHSITUSIMU:

(14 1) mpoOu. Apudmernueckue [y4€OHBIX TIPEIMETOB. lypaBHEHUI OOBIKHOBEHHBIE U IECATUYHBIEPAIMOHAIFHOE YHCIIO,
OIEpALIMH C PALIMOHAJIBHBIMY  |ONepUPOBATH MOHSTHIIMM: (24 ) IMpoOM, TIPOIIEHTHI, OeCKOHEUHAS TTePUOTUICCKAS

ITpOOB, TIPOIICHTEH;
MppaOHATHHOE U

e CTBUTEIRHOE YHCIIO;
MOZYJb IEHCTBUTEIBHOIO
YKCIIA; UCTIONB30BATh 3TH
[TOHATUS IIPU NPOBENECHNUN
[paccy>KIeHUH U JOKa3aTeNbCTB,
MPUMEHSThH APOOH U MPOICHTHI
IIs1 peLIeHUs TTPUKIaAHbIX
3aja4 U3 pa3IMyHbIX OTpacien
BHAHUM U peasbHOMN KU3ZHMU.
HcnoJsb3oBars
MpUOIDKEHHBIE BRIYMCIICHIS,
MpaBUjia OKPYTJICHUS,
MPUKUIKY U OLICHKY
[PE3yJIbTaTa BBIYUCICHUN.
IIpuMeHATHL pa3IU4HbIC
METOBI PELICHUS
[paIiOHAIBHBIX U JIPOOHO-
[pallMOHANBbHBIX YPaBHEHUH; a
TaKoKe METOJ UHTEPBAJIOB JUIs
[PEIIEHHS] HEPABEHCTB.
OnepupoBaTh NOHSITUSIMH .
MHOT'OWIEH OT OJHOU
MEepEMEHHOMU, €ro KOpHU;

IMPUMCHSATH JCIICHUC




HAYKU U peam)Hoﬁ JKHN3HHU

ypaBHeHUI. Matpuna
CHCTEMBI JINHEUHBIX
ypaBHeHUH. Onpenenurens
MaTpPHUIIBI 2X2, eTo
TeOMETPUUECKUIN CMBICI U
CBOMCTBA; BBIUUCIICHUE €TO
3HAYEHUS; IPUMEHEHUE
ONPEIEINUTENS AJIS PELLIECHUS
CHCTEMBI JINHEUHBIX
ypaBHeHUH. Pelenue
MPUKJIAJIHBIX 33/1a4 C
[MOMOIIbIO CUCTEMBI JINHENHBIX
YpaBHEHU I

MHOTO4JIEHA Ha MHOTOUJIEH C
ocTaTKoM, TeopeMy besy u
reopemy Buera s perieHust
3agad.

OnepupoBaTh NOHSITUSIMU:
crucTeMa JIMHENHBIX
YpaBHEHUH, MaTpuLa,
OTIPECITUTENh MATPHUIIBL.
HMcnoab30BaTh CBOMCTBA
ompenenutens 2 X 2 s
BBIYUCIICHUS €r0 3HAUYCHUS,
MPUMEHSITEH ONPEACTUTENH IS
[PEIIICHHS] CUCTEMBI JIMHEHHBIX
YpaBHEHUH.

MopeaupoBaTh peaibHbIe
CHUTYyaIH C IIOMOIIIHIO
CHCTEMBI JIMHEHHBIX
YpaBHEHUH, UCCIIEN0BATh
MMOCTPOSHHBIE MOJIEITH C
[TOMOILBIO MATPULL U
onpenenuTenen,
WHTEPIPETUPOBATH
MOJYYEHHBIA pe3yJbTaT

DyHKINT 1
rpaduku. CTerneHs ¢
[IEJTBIM TTOKa3aTeIeM
(6 1)

DyHKIINSA, CIIOCOOBI 3aaHus
(dhyraxmin. Bsanmao obpaTHbIe
dbyraxmun. ['paduk GyHKITIN.
O0acTb onpenencHus U
MHO>XECTBO 3HAYECHUI
dbyraxmun. Hynu pyaknmn.
IIpomexxyTKu
3HAKOMOCTOSHCTBA. YETHBIE U
HedaéTHbIe (yHKIIH CTEneHb C
LIETBIM TTIOKa3aTeleM.
CrangaptHas Gopma 3amvcu
MECTBUTEIBHOTO YNCIIA.
Mcronp30BaHue MOIXOAAIIEN
(hopMBI 3ammcu
MECTBUTEITBHBIX YHCEN JUIS
[PEIIEHUS TPAKTHYECKHUX 33124
M TIPEACTABICHUS TAaHHBIX.
Crenennas GpyHKIus ¢
HaTypaJbHBIM U TEIbIM

OnepupoBaTh NOHATHUSIMU:
(hyHKIIHS, crIOCOOBI 3a/TaHUS
(hyHKIIIH, B3aNMHO 0OpaTHBIE
(hyHKIIH, 001aCTh ONpe/eIeHus
1 MHOXECTBO 3HAUYECHUI
(dbysaky, rpaduk QyHKIHH,
"ETHOCTH U HEYETHOCTD
(byHKIIHN, HyTH QYHKIIAH,
MIPOMEXYTKH 3HAKOIOCTOSIHCTBA.
BbinoaHATHL Ipeodpa3oBaHus
CTEIEHEH C LIEIbIM [I0KA3aTeNeM.
Mcnonp30BaTh CTaHAAPTHYIO
(dhopMy 3ammcHu 1HCTBUTEIBHOTO
qHca.

DopMyJTUPOBATH U
WLTIOCTPHPOBATH IpadUuecKu
CBOMCTBa CTENIEHHOMW (DYHKLINU.
Bripa:xkats popmysiamu

BaBHUCUMOCTH MCKIAY

DyHKIMHU

m rpadukn. CrereHHas
byHKITIS

C LIEJIBIM ITOKA3aTeNeM
(12 )

DYHKITUS, CITIOCOOBI 3aIaHUs
¢yaknnn. Bzanmuo obpaTHBIE
¢dyaxmrn. Kommosutus
¢byaxomii. I'paduk pyHKIHM.
DrIeMeHTapHbBIC
mpeodpa3oBaHus rpauKoB
¢dbysakamit. O6nacTb
OIIpE/ICTICHNs] U MHOXKECTBO
sHaueHWH pyHKIun. Hymu
¢yaxmun. [TpomexyTkn
BHAKOMOCTOsIHCTBA. UETHBIC 1
HedETHBIEC (YHKITHH.
[Meproauueckue GyHKINU.
[TpoMeXyTKH MOHOTOHHOCTH
(byHKIMU. MakCHMyMBbI 1
MUHUMYMBI () YHKIIHH.
Haubonbiiee n HanMeHblIIEE
BHadeHue QYHKIUU Ha
POMEKYTKE.

OnepupoBaTb NOHATHAMM:
(hyHKIHS, ctocoOBI 3a/1aHUS
(yHKIIMH; B3aIMHO O0OpaTHBIE
(hyHKIIHH, KOMITO3UITUS
(dyHKIHH, Tpaduk QyHKIHH,
00J1aCTh ONpeneIcHUs U
MHO>XECTBO 3HAUCHU U
(yHKIMH, HyTH QYHKINH,
MPOMEKYTKH
3HAKOITOCTOSIHCTBA; JIMHEHHA,
KBaIpaTH4YHas, JPOOHO-
ITUHEWHAas! U CTeneHHas
BbINoHATH 37IeMEeHTapHbBIE
peoOpa3oBaHus rpauKoB

(O yHKITHIA.

3HATh U YMETh J0KA3bIBATh
YETHOCTD UJIM HEUETHOCTh
(yHKLIMH, IEPUOANIHOCTD
(YHKIINY, HAXOIUTh




moka3areseM. E€ cBolicTBa u
rpadux

BEIUYHHAMH.
Mcnosib3oBaTh HU(PPOBLIE
pecypcebl 1J1sl TOCTPOSHUS
rpadukoB GYHKINU U U3yYCHUS
X CBOWCTB

JIvHeliHas, KBagpaTU4UHas 1
IMpoOHO-TMHEWHAS (YHKITUY.
DIIeMeHTapHOE UCCIIeIOBaHNE
Y TIOCTPOCHHE TPa(UKOB ITHX
(byHKIHI.

CTeneHs ¢ 1eIbIM
MmokasareiaeM. bunom
HrroToHa.

CrenenHas QyHKIHS C
HaTypaJbHBIM H IETBIM
moka3aTteneM. E€ cBolicTBa u

rpaduk

MPOMEKYTKH MOHOTOHHOCTH
(hyHKIIH, MAKCUMYMBI H
MUHUMYMBI (DYHKITUH,
HanOoJIbllIee U HAUMEHbLIee
3HaYeHUe (HYHKIUHU HA
MPOMEKYTKE.
DopMyJIMPOBATH U
WLTIOCTPHPOBATH
rpadguvecku CBOICTBA
IMTMHEHOM, KBaJIpaTUYHOM,
ITPOOHO-JTMHEHHOM 1
CTENeHHON (PyHKIHHA.
Buipaxats GopmynaMu
3aBHCHMOCTH MEXKILY
BEIINYMHAMH.

3HaTh onpeneiIeHue u
CBOICTBA CTENEHU C LIEJIBIM
MoKa3aTeleM; IMOJX OISy IO
(bopmy 3ammcu

e CTBUTENBHBIX YMCEN [T
[pEIIEHUs IPAKTUYECKUX 33724
Y TIPEACTABIICHHS TAHHBIX

[TPUTOHOMCTPUH.

IUCJIOBOI'0O apryMmceHTa.

CHUHYC, KOCUHYC U TaHI'CHC

IBBIDAXKCHUS U

KOTAaHI'CHC YHCJIOBOI'O

Apudmerndecknii  |ApudMeTHIecKrii KOpeHb DopMyJIHPOBATH, 3aAMCHIBATH ApHPMETHICCKIIA ApudMernyecknii KOpeHb DopMyJIUPOBATD,
KOpEHb N—O0H HaTypaJbHOW CTEIECHN. B CHMBOJIMYeCcKOil ¢gopme u [KOPEHb N-Oi CTENEHU. [HATYPAJIBHON CTEIIEHU U €0  BanUCbIBATH B
CTEIICHU. [leiicTBrs ¢ aprupMeTHIeCKUMH [JLTIOCTPUPOBATh NpuMepamu [VIppanroHanbHbIe CBOICTBA. CUMBOJINYECKOil popMme u
HMppauydoHalbHble |[KOPHSIMH N—OH CTEINEeHH. CBOICTBA KOPHSI N-OM CTENEHU. [ypaBHEHHUS [IpeoOpa3oBaHMs YUCIOBEIX  [MCHOJIb30BATh CBOWCTBA
YpaBHEHUS U PerieHue UppaMoHaIbHbIX  |BhIMOJIHATH peobpazoBanus (15 4) BBIPKEHU, COAEPIKAIINX KOpPHS N-0i CTENEeHH IS
HepaBeHcTBa (18 4) [ypaBHEHHWI 1 HEPABEHCTB. HMppPaOHATLHBIX BEIPAKECHUH. CTETIICHU ¥ KOPHU. MpeoOpa30oBaHus BEIPAKEHUH.
CaoiicTBa 1 rpaduK KOpHA Pemmrath OCHOBHBIE THIIBI MppannoHaneHble ypaBHeHUA. [HaxoauTs penienust
n-oi CTENeHu MppaLOHaIbHbIX YPABHEHUN U OCHOBHBIE METO/IBI PELLICHUS [MPPALUOHAIBHBIX YPABHEHUH C
HEpaBEHCTB. MPPAIlMOHATBHBIX YPAaBHEHHHA. TOMOIIBI0 PABHOCHIIBHBIX
[puMeHATH IS PEIICHUS IPaBHOCHITbHBIE TIEPEXOABI B [IEPEXO0B MM OCYIIECTBIISSA
[PA3TUYHBIX 33724 [PEIIEHU N HPPALMOHATBFHBIX  [IPOBEPKY KOPHEH.
MppaLOHaIbHbIC YPaBHEHHUS U YPaBHEHUI. CtpouTth rpadpuk GpyHKuMu
HepaBeHCTBA. CTPOUTH, YMTATH CBoiicTBa 1 rpavK KOpHS N- [KOPHS N-Oi CTEIEHU KaK
rpaduk KOpHS N-0i CTENEeHH. Oli CTeNeH! KaK PYHKIIUU 0o0paTHOM [Tt PyHKIIUN
HUcnoab3oBaTh HUPPOBHIE 00paTHOM cTerneHu ¢ CTEIeH! C HaTypaJbHBIM
pPecypchl I TOCTPOSHHUS HATypaJIbHBIM MTOKa3aTeNleM  [[OKa3aTelneM
rpadukoB (HYHKIMH 1 H3ydeHHSI
MX CBOICTB
DopMyIIbl CHHYyC, KOCUHYC M TaHT€HC OnepupoBaTh MOHATHSIMH: Tpuronomerpuueckue (CHHYC, KOCHHYC, TaHTEHC U |/laBaTh onpenejieHus CUHYCa,

KOCHHYCA, TAaHI'CHCA U




Tpuronomerpuueck |ApKCUHYC, apKKOCUHYC U [IPOM3BOJIBHOTO YTJIa. [ypaBHEHUS aprymeHTa. ApKCHHYC, KOTaHT€HCa YHCIOBOIO
Ve ypaBHEHHUSA ApPKTaHT€HC YHCIIOBOIO HMcnmonb3oBaTh 3aMUCh (22 4) APKKOCHHYC U apKTaHI'€HC ApryMEHTa; a TaKkKe
(22 u) ApryMeHTa. [IPOU3BOJIBHOTO YIJIa Yepe3 YHICIIOBOTO apryMeHTa. apKCHHYCa, apKKOCHHYCa U
Tpuronomerpuyeckas 00paTHBIE TPUTOHOMETPHUECKHE Tpuronomerpuyeckas ApKTaHTe€HCa YUCIa.
OKpY>KHOCTb, OIIpeJielIeHue (byHKINU. OKpPY)KHOCTb, oripesienieine  [IIpuMeHsITb OCHOBHBIE
TPUTOHOMETPUUECKUX BbinoaHaTh peoOpa3oBaHUst TPUTOHOMETPUUECKUX TPUTOHOMETPUYECKUE
(YHKLNH YHUCTIOBOTO TPUTOHOMETPUUECKUX (byHKIUH YHCTIOBOTO (bopmyIbl A71s TpeoOpa3oBaHus
aprymenTa. OCHOBHBIE BbIpaXKEHUH. aprymenTta. OCHOBHBIE TPUTOHOMETPUUECKUX
TPUTOHOMETPUYECKHE PemiaTh OCHOBHBIE THIIBI TPUTOHOMETPUYECKUE BBIPAYKEHUI.
¢dopmynel. [IpeoOpazoBanne  TPUTOHOMETPUYECKUX (dopmynsl. [IpeoOpazoBanne [[IpuMeHATH GOPMYITBI
TPUTOHOMETPUYECKUX YpaBHEHUI TPUTOHOMETPUIECKUX TPUTOHOMETPHUH JIJIs pelIeHUs
BbIpaxeHUH. Penmienue BbIpaXeHUU. Pemenue OCHOBHBIX TUIIOB
TPUTOHOMETPUUECKUX TPUTOHOMETPUIECKUX TPUTOHOMETPHUUECKUX
YpaBHEHUI ypaBHEHUI ypaBHEHUI
[ToxazaTenpHas Crenens ¢ panroHATEHBIM DopMyJIHPOBATH
(byHKIHS. [TOKA3aTeIeM U €€ CBOMCTBA.  [OIIPENEIEHUE CTEIEHU C
[loka3zatenbHbIE [Moka3aTenbHast GyHKIMS, €€ [pallMOHALHBIM IIOKAa3aTEIEM.
[YpaBHEHUS CBOICTBa U TpaduK. BuInoHATH TpeoOpa3oBaHus
(10 9) Mcnons3oBanue rpaduxa YHCIIOBBIX BBIPAKEHHH,
(YHKINHM U1 perIeHHs COJICpIKalUX CTEIIEHH C
YpaBHEHHUH. [pallOHAIbHBIM IIOKA3aTEIIEM.
TToxa3aTenbHble ypaBHeHUs. [Mcmojib3oBaTh MG poBbIe
OCHOBHBIE METO/IbI PELLICHUSI [PpeCcyPChI AJIs IOCTPOCHUS
MOKa3aTeIbHBIX YpaBHEHUH  [rpaduka moka3aTenbHON
(YHKIIMH 1 U3ydeHws e€
cBoiicTB. HaxoauTh perieHus
[OKa3aTeNbHBIX YPAaBHEHUH.
UlorapudmMuaeckas Ulorapudm uncna. CoiictBa |[laBaTh onpeaeieHue
hyHKIHSL. morapudma. Jlecstuanapie 1 frorapudma 4mcna;
Ulorapudmuyeckue HaTypajbHbIE JIOrapu(MBL. IMECATUYHOrO ¥ HATYPaJIbHOTO

ypaBHEHUs (18 1)

[IpeobpazoBaHUE BRIPAIKEHHI,
COJIepIKAIINX JIOTapU(PMEL.
Ulorapudmuyeckast pyHKITH,
e€ cBOICTBa U IpaduK.
Vcrionp3oBaHue rpaduka
(YHKLIUU IS PELICHUS
YpaBHEHUI.
Ulorapudmuyeckue
ypaBHeHuUs1. OCHOBHBIE
METO/IbI PELIeHUs
morapugMUYecKux
ypaBHeHUM. PaBHOCHIIBHBIE

morapudma.

Hcnonb3oBaTh CBONMCTBA
morapudmoB amst
npeoOdpazoBaHus
lmorapugpmMuyecKux
BbIpaxeHHH. CTPOUTH rpadux
morapudmudeckoit GyHKIHH
Kak 0OpaTHOHM K TIOKa3aTelnbHOH
1 MCIIOJIb30BAaTh CBOMCTBA
nmorapumuyeckont GyHKIUU
IS peleHus 3a1a4.
HaxoauTsb penieHus




Mepexopbl B PEIEHUN
morapuMUYECKUX ypaBHEHUH

morapruMUYecKuX ypaBHEHUH
C TIOMOIIBIO PAaBHOCHIIBHBIX
Mepexo0B UM OCYIIECTBIASA
MPOBEPKY KOpHEHN

TTocmemoBaTeIbHOCT
Y U TIPOTPeCcCuu

(59

TTocnenoBaTenbHOCTH,
CITOCOOBI 3a1aHus
MOCIEA0BATCILHOCTEH.
MOHOTOHHBIE
IMOCIEA0BATEILHOCTH.
Apudmerndeckas u
reoMeTpudecKas porpeccuu.
BeckoHeuHO yObIBatoIIas
reoMeTpudecKas porpeccusi.
CymMa OECKOHEYHO
[YOBIBAIOIIIEH TeOMETPHUIECKOI
[IPOrPECCHH.

Dopmysia CIOXKHBIX
nponeHToB. Mcnonap3oBanue
[IPOrPECCHH TSI PELICHHS
[peabHBIX 3a/1a4 MPHUKIIAJHOTO
xapakTepa

OnepupoBaTh MOHATHSIMH:
MOCIe0BaTEIbHOCTD,
apudmeTnueckas u
reoMeTpuiecKas Mporpeccu;
0CCKOHEYHO yObIBatoIIas
reoMeTpudecKast porpeccus,
cyMMa OECKOHEUHO YObIBAIOIICH
FEOMETPUYECKON MPOTrPECCUH.
3agaBaTh MoCIe10BaTENEHOCTH
[Pa3TUYHBIME CIIOCO0aMU.
[MpumMeHITH GOPMYITY CIOKHBIX
TIPOLEHTOB JUIS PELLIEHUs 3a1a4
M3 peasibHON MPAKTHKH (C
MCIIOJIb30BaHNEM KaJIbKYIIATOPA).
Mcnonb30BaTh CBOMCTBA
[OCJIE0BATENBHOCTEN U
mporpeccuil Aid penieHus
[peabHBIX 3a7[a49 MPUKIIaTHOTO
xapaxrepa

[locnenoBaTEeILHOCTH
m mporpeccuu (10 1)

[TocnenoBaTenbHOCTH,
CrocoOBI 3aIaHuUs
rocienoBaTenbHocTell. Meron
MaTEMaTUYECKON WHAYKIINH.
MOHOTOHHBIE U
OrpaHUYCHHBIC
MOCJIEOBATEILHOCTH.
Vcropus aHann3a OECKOHEYIHO
MaJIbIX.

Apudmernyeckas u
TEOMETPUIECKAS POTPECCHH.
beckoHeuHO yOBIBarOIIas
TEOMETPUIECKAS ITPOTPECCHSI.
CyMMa OECKOHEYHO
YOBIBAIOIIICH TEOMETPUIECKOM
nporpeccuu. JINHEUHBIN 1
PKCITOHEHIIUAJIBHBIA POCT.
Hucio e.

Dopmyia CIOXHBIX
nporeHToB. Mcnonap30Banue
MPOTPECCHUH TS PELICHUS
[peabHBIX 3324 MPUKIIATHOTO
xapaxkTepa

OnepupoBaTh NOHATHSIMH:
[MOCJIE0BATEIBHOCTD, CIIOCOObI
3aJTaHus
MOCJIEI0BATEIbHOCTEH;
MOHOTOHHBIC U OTPaHUYCHHBIC
MOCJIEIOBATEIbHOCTH;
HCCIIeZI0BATh
MOCJICIOBATEILHOCTH Ha
MOHOTOHHOCTH U
OrpaHNYCHHOCTD.

IMosyuyars npencrasicHue 00
OCHOBHBIX HJICAX aHaAJIN3a
OECKOHEYHO MaJIbIX.

/laBaTh onpeneeHne
aprU(pMETHICCKON U
reOMETPUIECKOIN TPOTrPECCHH.
Jloka3pIBaTh CBOWCTBA
apU(METHICCKON U
reOMETPUIECKOI TIPOrPecCHH,
HaXOAUTh CyMMY YJICHOB
MPOTPECCHH, a TAKKE CYMMY
dJICHOB OECKOHEYHO
yOBIBaIOIIel TEOMETPUIECKOI
MPOTPECCHH.

HMcnoab30BaTh IpOrpeccuu
ITST pereHwst 3a1a4
MPHUKIIATHOTO XapaKTepa.
I[pumensaTs hopmyny
CIIOKHBIX TTPOIEHTOB IS
[pELICHMS 3a]1a4 U3 peabHOU
MPaKTHKU

IHeripepbiBHBIE

hyHKITHH.
[TponsBomnas (20 1)

HenpepriBHBIE GYHKINHT U UX
cBoiicTBa. Touka pa3psbiBa.
IACUMITTOTBI TPa(UKOB
¢ynkuuii. CBoiicTBa GyHKIMHA
HETPEPHIBHBIX HA OTPE3KE.
IMeTon MHTEpBaJIOB IS

CIICHUS HCPABCHCTB.

OnepupoBaTb NOHATHSIMU:
(yHKIMS HepephIBHAS Ha
OTpe3Ke, TOYKa pa3phiBa
(hyHKIIMH, aCUMIITOTA Tpaduka
¢dynkuun. [IpumMeHATH
CBOWCTBA HEMPEPBHIBHBIX
(byHKUIMH U1 pelieHus 3a1a4.




[IpuMeHeHue CBOUCTB
HETPEPBIBHBIX QPYHKIMHA AJIS
pereHus 3aaau.

IlepBast u BTOpas
MPOU3BOAHBIC (PYHKIINH.
Ornpenenenue,
TEOMETPUYECKUI U
(hU3UYUECKUI CMBICIT
[IPOU3BOIHON. YpaBHEHHE
KacaTelnbHOW K TpaduKy
¢dynakuuu. [Ipon3BoaHbIe
PIIEMEHTapHBIX (PYHKIIHH.
[Ipon3BoHAs CyMMBI,
MPOU3BEAECHUS, YACTHOTO U
KOMITO3UIIHU (DYHKITUIA

OnepupoBaTb NOHATHSIMM:
repBasi U BTOpasi IPOU3BOIHBIE
(YHKUIWY; TOHUMATh
(hu3nuecKuil u
FEOMETPUYECKUI CMBICIT
MPOM3BOJIHOM; 3aIMCHIBAThH
YpaBHEHHUE KacaTelbHOM.
BbruucasaTh Npou3BOIHBIE
CYMMBI, TIPOU3BEEHHUS,
YaCTHOTO U CIIOKHON (QYHKITHH.
MN3y4yaTh IpOU3BOIHbIE
DIIEMEHTAPHBIX (YHKINH.
Hcnoab3oBarh
FEOMETPUYECKUH U
(DU3UYECKHI CMBICTT
MPOU3BOJIHOM ISl PEIICHUS
3ajad

HOBTOpeHI/Ie, (OCHOBHBIE TOHSITHS Kypca HpI/IMeHSITB OCHOBHBIC ITOHATHSA HOBTOpeHI/Ie, (OCHOBHBIE TTOHSITHS Kypca HpI/IMCHSITI) OCHOBHBIC ITOHATHUSA
00001IIeHNE, anreOpsl U Haval Kypca anreOpsl 1 Hadal 00o01IeH e, areOpsl M HaYal Kypca anreOpsl 1 Hadal
CHCTEMaTH3aIlisl  [MaTeMaTHYecKOro aHajgm3a 10 MaTeMaTHYeCKOro aHaM3a ISl  (CHCTeMaTH3aIus MaTEMaTHYECKOTO MaTEeMaTHYECKOTO aHAIN3a JIJIsI
sHaHui (3 9) KJ1acca, 00001eHne u [peIIeHus 3329 U3 PeaTbHOM BHaHUH ananm3a 10 kimacca, [pEIIeHIS 3a/1a4 U3 peaThbHOM
CHCTEMaTH3aIMsl 3HAHII PKA3HU (5 1) 00001IIeHNEe U CUCTEMATH3AIUSIPKI3HN U IPYTUX IIKOJTBHBIX
M APYTHX IIKOJBHBIX JUCIHIUIAH BHAHUHT MpeMEeTOB
11 kaace

BazoBerii ypoenb (102 gacos)

VYray6nennsiii ypoBerb (136

JacoB)

Hazpanue paznena
(TeMbI) (KOTMIECTBO

OCHOBHOE cOoiepKaHHe
paznena (TembI)

OCHOBHBIC BU/IBI ACSATEIFHOCTH
00yJaIOMHIXCs

IHazpanue paznena
(TeMBI) (KOTMIECTBO

OCHOBHOE COIEpIKAHNE
pazaena (TeMBbl)

OCHOBHBIC BUBI JIEATENEHOCTH
00 yJaronIxcs

CBOMCTBA MMOKa3aTEIbHON
(byHakiy. Pemmath OCHOBHEIC
TUIIBI IOKA3aTEIbHBIX

ypaBHEHHH M HEPaBEHCTB.

JacoB) [MaCOB)
CreneHs ¢ Crenensb ¢ palHOHAIBHEIM DopMYJTUPOBATH, 3ANIUCHIBATH
[paLlMOHAIBHBIM rmokasateneM. CBolicTBa B CHMBOIIMYECKOH opme 1
[OKa3aTeNEM. CTCIICHH. MJUTIOCTPUPOBAThH IPUMEPAMHU
[TokazaTenpHas [IpeoOpazoBaHue BRIpaKEHH, (CBOWCTBA CTEIICHU.

(byHKLHS. coZepkalyx paunoHanbHele  [[IpuMeHSATH CBOMCTBA CTENEHU
[loka3zarensHbIE crenend. [lokazarenbHble 1S IpeoOpa3oBaHus

YpaBHEHHUS U YpaBHEHHS U HEPABEHCTBA. BBIPAKEHHH.

HEpaBEHCTBA [loka3zarenpHas QyHKIMS, €€  |[DOPMYJIMPOBATH U

(12 4) CBOICTBa U TpaduK WLTIOCTPUPOBATH TpaduIecKu




Mcnosib3oBaTh HU(PPOBLIE
pecypchl 171 TOCTPOSHHUS
rpa¢uKoB GYHKIUN U U3yUEHUS
MX CBOMICTB

Ulorapudmudeckas Ulorapudm uncna. Jlecsituunslie PopMyImpoBaTh, 3aIMCHIBATH [VIppalioHaIbHBbIE, OcHOBHBIE MeTOAII pemeHus [IpuMeHATH CBOMCTBA
(byHKIHS. M HaTypaJibHbIC JOrapu(Mbl. B CUMBOJIMYECKOH (opMe U [OKa3aTeNbHbIe U MOKa3aTEeNbHBIX U MoKa3aTeNbHON U
Ulorapudgmuueckue [IpeoOpazoBaHue BEIpaXKEHHUH, MJJIIOCTPUPOBATH IPUMEPAMHU  [TOrapUPMHUUECKUE morapugMUIecKux morapugmuyeckort GQyHKIUH K
YpaBHEHUS U COJIepIKAIINX JIOrapH(pMBL. CBOMCTBa Jorapudma. HEpaBEeHCTBA HEpaBEHCTB. [pEIIEHUIO TIOKa3aTeNbHbIX U
HEPaBEHCTBA Jlorapudmudeckue ypaBHeHUs! [BoINOJIHATD peoOpazoBanus (24 4) OCHOBHBIE METO/IBI PEIICHUsT JIorapru(PMUIECKUX HEPABEHCTB.
(12 4) 1 HEPaBEHCTBA. BBIPAKEHUMN, COJEPKALLUX MPPALMOHAIBHBIX O00CcHOBATH PaBHOCHUIHLHOCTD
Jlorapupmudeckas QyHKIUsA, [IorapuQmsl. HEPaBEHCTB. MEepPEX0/I0B.
e¢ cBolicTBa U rpaduk DopMyJTHPOBATH U ['paduueckne MeTOIBI PemaTs uppaliioHaJIbLHBIE U
WLTIOCTPUPOBATH TpadUuecKu [pEIlIeHUs] UPPAaMOHANBHBIX, |[KOMOMHHPOBAaHHBIE
CBOMCTBa JOrapru(MUIECKON MOKa3aTENbHBIX U HEpaBEHCTBA, C TOMOIILIO
¢ynkuuu. Pemarh OCHOBHBIE morapruMuIecKux [PaBHOCHIJIBHBIX MTEPEXOJIOB.
TUTIBI JIOTAPUPMHUECKUX YpaBHEHUH M HEPABEHCTB Hcnoab3oBath rpaduyeckue
YpaBHEHHI 1 HEPaBEHCTB. METOJIbI ¥ CBOMCTBA BXOJISAIINX B
HMcnoab3oBaTh HUPPOBHIE YpaBHEHHWE W HEPABEHCTBO
pecypchl 1151 TOCTPOSHHUS (GYHKIUH TS pelieHns 3a]1a91
rpadukoB GYHKIIHHA U U3YICHUS
X CBOMCTB.
3HAKOMMTBLCSI C HCTOpUEH
a3BUTHsI MATEMAaTHKH
Tpuronomerpuyeck (I pUroHoMeTpuyecKue OnepupoBaTb MOHATHEM ['padukm T pUrOHOMETPUUECKHE HNcnoan3oBath nndpoBbie
e pyHKuMK M uxX  |QyHKIUM, UX CBOMCTBA U repuoguueckast pyHKuus. TPUTOHOMETPUUYECKUX  |(QYHKIMH, UX CBOICTBA U pecypchl A7 IOCTPOCHUS
rpadukm. rpadukm. CTpouTh, aHAIU3HUPOBATD, hyHKITHI. rpaduxy. rpauKOB TPUTOHOMETPHUUECKIX
Tpuronomerpudeck [[Ipumepsl CpaBHHMBATDH TpaduKu Tpuronomerpudeckue |OTOOP KOpHEH (OYHKIINH 1 U3yYEHHS UX
e HepaBEeHCTBA TPUTOHOMETPHUYECKHX TPUTOHOMETPHYECKUX (QYHKIMH. [HEpaBEeHCTBA TPUTOHOMETPHYECKUX CBOJCTB.
(9 1) HEpaBEHCTB @DopMyIHPOBATH H (14 ) YPaBHEHUH C ITOMOILBIO Pemiate TpUTOHOMETPUYECKHE
WJLTIOCTPUPOBATH IpaduuecKu TPUTOHOMETPHYECKOI YPaBHEHHUS ¥ OCYILECTBIIATh
CBOMCTBA TPUTOHOMETPUIECKUX OKPYXHOCTH. 0TOOp KOPHEH € IOMOIIBIO
(hyHKITHII. Pewrenue TPUTOHOMETPUYECKOM
Pemiarhb npocreiimue TPUTOHOMETPHYECKUX OKPYKHOCTH.
TPUTOHOMETPHYECKHE HEpPaBEHCTB IpumeHATH GOPMYIIBI
HEpaBEHCTBA. TPUTOHOMETPHHU ISl PeLLIeHHUs

HUcnmoab3oBaTh TpaduKu 115
[pELLIEHNS] TPUTOHOMETPUYECKUX
HEpaBEHCTB.

Hcnonb3oBaTh HHPPOBLIE
[pecypcebl 1J1sl TOCTPOSHHUS
rpa¢uKoB GYHKUINN U U3yUEHUS
X CBOMCTB

OCHOBHBIX THIIOB
TPUTOHOM ETPHYECKUX
HEpPaBEHCTB.
Hcnonb3oBath nudpoBbie
pecypcsl A7 IOCTPOEHUS U
vccIeI0BaHus rpad)uKoB

(dyHKIMi




IKoMIIIeKCHBIE YHCIa
(10 1)

KomriekcHbIe nca.
IAnreOpauyeckas u
TpUrOHOMETpHYecKast (hOPMBI
BamMcH KOMILIEKCHOTO YHCIa.
ApudMernyeckre onepaun
C KOMIUIEKCHBIMH YHCIIAMH.
N300paskeHrne KOMILICKCHBIX
YuCceNn Ha KOOPJIUHATHOU
rockoctu. @opmyia
Myagpa. Kopuau n-oif
CTeleH U3 KOMILIEKCHOT'O
gHCIa.

IIpuMeHeHne KOMIUIEKCHBIX
YHCEIT JJIS peleHuUs
(bu3nUECKUX U
FeOMETPUYECKHX 3214

OnepupoBaTb NOHATHSIMH:
KOMIIJIEKCHOE YHCIIO U
MHO>KECTBO KOMIIJIEKCHBIX
YHCeN.

IIpeacTaBasATh KOMILIEKCHBIE
YHciIa B areOpandeckoi u
TPUTOHOMETPHYECKOH QopMe.
BoinosansaTs apudmMernyeckue
orepariy ¢ HUIMH.
MN300pakaTh KOMIUIEKCHBIC
YKCIIa HA KOOPJIMHATHON
MIOCKOCTH.

IMpumensaTs popmyny Myaspa u
MOJTy4yaTh MPEICTaBIEHUE O
KOPHSIX N-Oi CTENEHU U3
KOMIIJIEKCHOTO YMCIIA.
3HAKOMHUTBCS C TPUMEPAMHU
MPUMEHEHHS] KOMITJIEKCHBIX
YHICEN JUTSI pelIeHus
TeOMETPUIECKUX M (PU3NIECKUX

3agaq




[IpousBonHas.
[IpuMeHeHue

[IPOU3BOJHON
(24 )

HenpepsiBHBIC QYHKITUY.
Mertoa UHTEpBAIOB IS
[peIIeHUs] HEPaBEHCTB.
[MpousBoaHas GyHKIUH.
I'eomerpuueckuil u
(hU3UYECKUI CMBICT
[IPOU3BOIHOM.

ITpon3BoaHbIE 3TIEMEHTAPHBIX
¢dbynkuuit. [IponsBognas
CYMMBI, TPOU3BEACHNUA,
YacTHOTO (PyHKIIHMH.
IIpuMeHeHne IpOU3BOJHON K
MCCIIeIOBaHMIO (DYHKIUI Ha
MOHOTOHHOCTb U DKCTPEMYMBI.
Haxoxmenne

HanOOJIBIIIEr0 ¥ HAWMEHBITIETO
3HaueHWs (PYHKIHNU Ha OTPE3KE.
TTpumeneHne MPOU3BOJHOM ISt
HaXO0XIEHHUS HAUITyUIIIero
[peIIeHuUs B TIPUKIIATHBIX
3amavax, Ul OTIpeIeeHNs
CKOpPOCTH TpoIIecca, 3aJaHHOTO
hopmyoit niu rpaduKoOM

OnepupoBaTh NOHSTUSIMU:
HenpepbIBHAS (YHKITUS;
POW3BOAHAS (PYHKITUH.
Mcnob30BaTh rEOMETPUUECKUI
U PU3HUECKUN CMBICI
MMPOU3BOIHOM ISl PEILICHUS
Bajady.

HaxoauTh MpOU3BOIHbBIE
PIIEMEHTapHBIX (PYHKIIHI,
BBEIYHCIIATH TPOU3BOIHEIE
CYMMBI, TIPOU3BEICHHUSI,
HacTHOTO (PYHKIIHH.
Mcnosb30BaTh IPOU3BOIHYIO
IS UCCieoBaHus (DYHKIIUU Ha
MOHOTOHHOCTH M 9KCTPEMYMEI,
MPUMEHST PE3yIbTAThI
MCCIIETOBAHUS K TIOCTPOCHUIO
rpaduKoB.

IMpuMeHATH TPOU3BOIHYIO IS
HaXO0XJIEHUS HAMTY4IlIero
[pELIEHUS B IPUKIAIHBIX, B TOM
THCIIC
COIMAIIFHO-OKOHOMHYECKHUX,
3aJadax. SHAKOMHUTLCS C
MCTOpUEN pa3BUTHUS
MaTEeMaTHIECKOro aHaIm3a

IMccnenoBanue
byHKITHI

C TIOMOIIBIO
MPOU3BOAHON
(22 u)

[ IpuMeHeHue NPOU3BOAHON K
MCCIIeTOBaHUIO (QYHKIMHA Ha
MOHOTOHHOCTB U
bKkcTpeMyMbl. Haxoxxaenue
HarOONBIIEr0 U
HAaUMEHBIIIEro 3Ha4EeHUs
HenpepbIBHON (YHKUINH Ha
OTpE3Ke.

[IprMmeHeHue TpOU3BOIHOM
MITST HAX XK IEHUS
HAWTY4IIEro pelieHus B
MPUKIAJHBIX 3a/1a4ax, s
OTIpeneneHns CKOPOCTH U
YCKOpEHHsI Tpoliecca,
BaJlaHHOTO (YOPMYJION WITH
rpaduxom

Kommnozumwmst pyHKINI.
["eomerpuueckre oOpa3sl
YpPaBHEHUI 1 HEPABEHCTB Ha
KOOPJAMHATHOM TJIOCKOCTH.

Ctpouts rpaduK KOMIO3UIIUH
(yHKIUH ¢ TOMOIIBIO
SIIEMEHTAPHOTO UCCIIEA0BAHUS U
CBOMCTB KOMIIO3UIIUH.

CTpouTh reoMeTpuiecKre
00pa3sl ypaBHEHUH U
HEPABEHCTB HA KOOPAUHATHOU
MIOCKOCTH.

Hcnonb3oBaTh MPOU3BOIHYIO
Itst uccnenoBanus QyHKIMM Ha
MOHOTOHHOCTB U 3KCTPEMYMBI;
HAaXOIUTHL HAHOObIIIEE U
HarMeHbIIlee 3HaYCHUS! QYHKIUH
HEIPEPHIBHOM HA OTPE3KE;
cTpouTh rpaduku QyHKIHIA Ha
OCHOBAHUM IPOBENEHHOTO
MCCIIEZIOBAHHSL.

HMcnoab30BaTh TPOU3BOIHYIO
TSt HAXOXKIEHUS HAVITYYIIIEr O
pEeLLICHUs B IPUKJIAJIHBIX, B TOM
qHCIIe COLMalbHO-
SKOHOMUYECKUX, 3aJa4ax, Uil
OIpeeNIeHNsl CKOPOCTH U
[YCKOpEeHHMsI ITpoliecca, 3alaHHOTo
(hopmyroi nim rpaduKoM.
IMonyyaTrs npeacTraBjieHue o
[IPUMEHEHUH ITPON3BOJHOI B
[pa3NUYHBIX OTpacisiX 3HAaHUH

MuTterpan u ero
MPUMEHEHHS
(9 )

ITepBooOpa3znas. Tabmmia
repBooOpa3HBIX.

MHuTerpai, reoMeTpUYeCKUil 1
(bU3NYECKHI CMBICII HHTErpajia.
Beruucnenve uaTerpaa mo
(hopmyne Herorona—
UleiiOHnIIa

OnepupoBaTb NOHATUSIMHU:
repBooOpa3Hasi, HHTErpall.
HaxoauTts niepBooOpa3HbIe
PIIEMEHTapHBIX (QYHKIIMIA;
BBIUUCIIATH HHTErPa MO
hopmyne Herorona—1JleliOawna.
3HAKOMHUTBCS ¢ HCTOPHEH
[pa3BUTHSI MATEMaTHYECKOTO
aHaM3a

[TepBooOpazHas u
MHTErpat
(12 a)

[lepBooOpa3Hasi, OCHOBHOE
CBOICTBO ITEPBOOOPA3HEIX.
[lepBooOpa3nbIe
DIIEMEHTapHBIX (YHKUIHH.
[IpaBuna HAXOXKICHUS
MepBOOOPA3HBIX.

Wurerpan. I'eomerpuueckuit
CMBICII HHTErpaa.
Beraucnenue onpeaeaéHHoro
MHTErpasia 1no Gpopmyse
IHerorona — JleitOHMIIA.
[TpumMeHeHue nHTErpana s
HaXOXKACHUS TJI0IAeH

mockux Guryp u o6bEMoB

OnepupoBaTh NOHATHAMM:
nepBooOpa3Hast ¥ ONpenesIEHHBIN
nHTerpai. Haxonurs
nepBOOOpa3HbIE HIIEMEHTapHBIX
(YHKIMH 1 BBIYUCIISTH HHTETPAl
o popmyne HeroToHa —
JleiiOHMIIA.

HaxoauThb TuIonaam mIoCKUX
(uryp u 00bEMEI TEIN C
MOMOIIBIO ONPEETIEHHOTO
MHTErpasa.

3HAKOMHTBCS C MATEMATUIECKUM
MOJIETUPOBAHNUEM Ha PUMEpPE

ImQdepeHInanbHBIX ypaBHEHUH.




TEOMETPUYECKUX TE.
IIpumeps! pereHui
ImuQepeHTnaIbHBIX
ypaBHeHUI. MareMaTuueckoe
MOJIETIUPOBAHUE peabHBIX
[IPOLIECCOB C IIOMOLIBIO

Ilonyyars mpeacTraBjieHue o
3HAYECHUU BBEJICHUS [TOHATUSA
VHTErpaja B Pa3sBUTUU
MaTEMaTUKH

Pemienuie mpukIaHbIX 3a/1a4
C TIOMOIIbIO CHCTEMBI
VINHEHHBIX YPAaBHEHMI.
CucremMbl M1 COBOKYITHOCTH
LIENTbIX, PAlMOHAILHBIX,
MppaliOHATBHBIX,
MOKa3aTeNbHBIX,
imorapuMuYecKuX ypaBHEHHH
11 HEpaBEHCTB.
Hcronp3oBanue TpadyuKoB
(hYHKIIHIA TSI peIIeHMST
YpaBHEHUH U CUCTEM.
TIpumeHeHrEe ypaBHEHUH,
CHCTEM U HEpaBEHCTB K
[PEIIEHUI0 MaTEMAaTHIECKUX
3amad u 3a7a4 U3 Pa3nIHBIX
o0racTeil HayKy U peatbHOM
PKU3HU

€€ pelieHue.

HMcnoJsb3oBaTh cucTeMy
UIMHENHBIX YpaBHEHUM 115
[pEIIeHUS TTPAaKTUIECKIX 3a/1a4.
HaxoauTs penieHus
MPOCTEUIINX CUCTEM

1 COBOKYITHOCTEN
[pallMOHAJIBHBIX YPaBHEHUN U
HEpaBEHCTB.

Hcnoan3oBath rpaduku
(DYHKITHI UTsT peleHust
YpaBHEHUH.

MopaeMpoBaTh peajbHbIe
CUTYaIll! Ha SI3bIKE alreOphl,
COCTABJISITh BBIPAXKCHHUSI,
YpaBHEHUS, HEPaBEHCTBA U
CHUCTEMBI 110 YCIOBHIO 3a/1a4H,
MCCIIEN0BATh IOCTPOCHHBIE
MOJENHU C UCIOJb30BaHUEM
arnmapata anreOpsl

MPpPalMOHATILHBIX
[MOKa3aTebHBIX U
lmorapuGMUYECKuX
ypaBHEHU I

(12 1)

PaBHOCHIIBHBIE CHCTEMBI 1
CHUCTEMBI-CJICACTBHS.
OCHOBHBIE MCTOABI PECHICHUA
CHUCTEM U COBOKYITHOCTEN
palOHAJIBHBIX,
HppaliOHAIbHBIX,
IMOKa3aTCIbHBIX N
imorapuMuYECKIX
YpaBHEHUH.

IIpumeHeHre ypaBHEHU,
CHCTEM W HEpaBEHCTB K
[PEIIEHUI0 MaTEMATHIECKUX
Bajay v 3a71a4 U3 Pa3InIHbIX
oOJacTeil HayKu M peaabHOU
PKU3HHW, HHTEPIIPETAINS
MOyYEHHBIX PE3YIHTATOB

ImuQpepeHnaIbEHBIX

ypaBHEHU I
Cucremsl CucreMbl JIMHEIHHBIX OnepupoBaTb NOHATUSIMU: Cucremsl Cucrema 1 COBOKYITHOCTh OnepupoBaTb NOHATHAMM:
ypaBHeHu# (12 4) |ypaBHEHHUH. CUCTEMA JIMHEWHBIX YPABHEHUH U PALMOHAJIBHBIX, YpaBHEHUI. cHCTEMa U COBOKYITHOCTh

YPAaBHEHUI U HEPABEHCTB;
[PECHICHNE CUCTEMBI NI
COBOKYITHOCTH, PaBHOCHJIBHBIC
CUCTEMBI U CUCTEMBI-CJIICACTBHS.
HaxoauTh pemeHrs CHCTEM U
COBOKYITHOCTEH LIE€JIbIX
palMOHAJIBHBIX,
WppaiOHAIBHEIX,
MMOKa3aTCJIbHBIX 1
morapuMUUeCKUX ypaBHEHUH U
HEPABEHCTB.

IIpuMeHATH CUCTEMBI
YpaBHEHUH K PEIICHUIO
TEKCTOBBIX 3aJa4 U3 Pa3IMUHbIX
obmacTelt 3HaHUH U peaTbHOM
YKU3HU; HHTEPIPETUPOBATh
[OJIyYEHHBIE PELICHUSI.
HNcnoan3oBath nndpoBbie

pecypchbl

HatypanbHble u
LeIbIe Ynciia
(6 4)

HaTtypanbHble U Lienble Yucia B
3aJa- yax U3 peaabHOU KU3HU.
[Ipu3Haky AETUMOCTH LIEIBIX
Hrcen

OnepupoBaTb NOHATUSIMHU:
HaTypaJbHOE YHCIIO, LEN0e
HHCIIO.

M cnoJib30BaTh MPU3HAKU
METMMOCTH LIENbIX YHCe,
[Pa3JIO’KEHNE YMCIIa Ha IPOCThIE
MHOXHTEIIN 7Sl peLeHus 3a1a4

HatypanbHble W 1iebIe
qHcIa
(10 u)

HatypanbHble U Lieble
uucna. [Ilpumenenue
MPU3HAKOB IETMMOCTHU LETIBIX
aucern, HOJ u HOK,
OCTAaTKOB T10 MOZYJIIO,
anroputma EBkinna mis
PELLeHNUs 3a7a4 B LEbIX
qHCcIax

OnepupoBaTb NOHATHUSIMU:
HaTypaJIbHOE U LIEJIOE YHCIIO,
MHOKECTBO HATYypPaJIbHBIX U
LEITBIX YUCEL.

HcnoJb30BaTh IpU3HAKK
IMETMMOCTH LEJBIX YHCEI;
octatku o moaynto; HOJl u
HOK HaTypaJIbHBIX YMCeln;
anroput™ EBKIMAa 17151 pereHus
3a/ad.

3anuchIBaTh HaTypaJbHbIE YKCIa
B Pa3NMYHBIX TO3UIIMOHHBIX




CHCTEMAX CUMCIICHHUA

Bamaun
c mapamerpamu (16 9)

IPariroHaabHBIC,
HMppalMOHATBHBIE,
MOKa3aTeNIbHEIE,
morapuMuyecKue u
TPUTOHOMETPUUICCKUE
YpaBHEHUS, HEPABEHCTBA U
CHCTEMBI C IApAMETPAMHU.
[TocTpoeHue u uccnenoBaHue
MaTEMAaTHYECKUX MOJEJIeN
[pEIBHBIX CUTYaLU C
MOMOUIbIO YPaBHEHUI,
CHUCTEM ypaBHEHUU U
HEPABEHCTB C MTapaMeTpaMu

Bui6upath crioco0 pemieHus
[paliiOHANbHBIX,
MppalioOHaNbHbIX,
MoKa3aTeNbHBIX,
lmorapuMuIecKux u
TPUTOHOMETPUUECKUX
YPAaBHEHUI U HEPABEHCTB,
coJiepKaIuX MOIYJIH U
MapaMeTpsbl.

IpumenaTs rpaduyeckue u
AQHATTMTUYECKHE METOABI IS
[pELIEHNS] YPaBHEHUN U
HEpaBEHCTB C IMapaMeTpaMH, a
TaKKe uccieoBanne GpyHKImi
METOJJaMH MaTEMaTHYECKOTr 0
aHaJIu3a.

CTpouTh U HcCIe0BATH
MaTeMaTHYECKHe MOJIEH
[pEANIbHBIX CUTYali ¢ TIOMOIIBIO
YpaBHEHU I, HEPABEHCTB U
CHCTEM C IapaMeTpaMu

IToTOpEHUE,
00001IIeHE,
cHCTEMaTH3aIUs
sHaHui (18 1)

OCHOBHBIC ITOHATHS Kypca
anTeOphl 1 Havall
MaTEMaTUYECKOI0 aHaJIn3a,
000011IeHrEe U CHCTEMAaTH3aLIMs
BHAHMH

Pemars npuxiagHbie 3aa4u U3
[pa3IMYHBIX 00JacTell HayKu U
[peanbHON KU3HH C TOMOLIBIO
OCHOBHBIX IIOHATHH Kypca
anTeOphl U Havall
MaTeMaTHYECKOr0 aHaIn3a.
Be10upaTh onTHManbHbIE
CIIOCOOBI BRIYHCIICHUN.
Hcnoab30BaTh 1S PEIICHUS
3ajad ypaBHEHHs, HEPAaBEHCTBA U
CHUCTEMBbl YpaBHEHUH, CBOMCTBA
(hyHKIII 1 TpaduKOB

[loBTOpEHUE,
000011IeHNE,
CHCTEeMAaTH3aIs 3HAHUH
(16 u)

OCHOBHBIE TTOHSITHS U
METOJBI Kypca, 00001eHne u
cUCcTeMaTH3aIus 3HaHUHI

MoneJupoBaTh peabHbIC
CUTYaIlH Ha SI3BIKE aJreOpsbl,
COCTaBJIATH BBIPAYKCHUS,
YPaBHEHHMSI, HEPaBEHCTBA M UX
CHCTEMBI T10 YCIIOBHIO 3aJIa4H,
MCCIIE0BATh TIOCTPOCHHEIE
MOJICITN C UCIIOIb30BaHNEM
armapara anreopsl,
MHTEPIPETUPOBATH MOTY4CHHBIN
pe3yJbTaT.

IpumensTh GyHKIUH IS
MOJICITUPOBAHUS U HCCIISIOBAaHHS
[PEATEHBIX TIPOLIECCOB.

Pemats npuKiIagHbIe 3371341, B
TOM YHCJI€ COLUAIIBHO-
PKOHOMHUYECKOT0 U (PU3MYECKOT0
Xxapakrepa, CpeICTBaMH areOpbl

M MaTEMAaTUYCCKOIo aHajm3a




PABOYAS TPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPU S
IHHOACHUTEJIBHASA 3ATINCKA

I'eomeTpus siBiseTCs OJHUM U3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHEr0 00IIEro 0Opa3oBaHus,
TakK KaK O6€CH€‘-II/IB8,GT BO3MOXHOCTbH HN3Yy4YCHUA KakK JAUCHUIIIINH GCTCCTBCHHO-Hay‘IHOfI
HANpaBJICHHOCTH, TaK M TyMmMaHuTapHoil. Jlormdyeckoe MeimieHne, (GopMupyeMoe MNpu H3y4ECHHH
O6yT-IaIOHII/IMI/IC$I HOHATUIHEIX OCHOB TCOMETPUHN U MMOCTPOCHUH LCIIOYKU JIOTUYCCKUX YTBep)KI[eHI/Iﬁ B
X0AC pCUICHUA T'COMCTPUYICCKHUX 3a/la4, YMCHHUC BbIJIBUT'aTh U OMIPOBEPraTb ruIoTC3bl HEMOCPECACTBCHHO
HCIIOJIB3YIOTCH IPU PCHICHNUU 3aaa4 CCTCCTBCHHO-HAYYHOI'O IMKJIA, B YACTHOCTH M3 KypcCa (1)I/I3I/IKI/I.

Lenp ocBoeHus mporpammbl yaeOHOTo Kypca «I'eomeTpus» Ha 6a30BOM YPOBHe OOyUeHHS —
00111€00pa3oBaTeIbHOE M OOLIEKYIBTYPHOE Pa3BUTHE 00YyJaIONUXCs Yyepe3 o0ecredyeHue BO3MOKHOCTH
NpUOOpETEeHUsT W  KCIOJb30BaHUS CHCTEMAaTHUECKUX TIE€OMETPUYECKUX 3HaHUM U JeWCTBUH,
CHGIII/I(l)I/IT-IHI)IX reoMETprm, BOSMOKHOCTH YCIICITHOI'O IMPOJOJIKCHUS 06pa3013aH1/1${ 110 CIICNUAJIBbHOCTSIM,
HC CBA3AaHHBIM C HPUKIAAHBIM HCIIOJIB30BAHHUEM T'COMCTPHU. HCHI) OCBOCHHUA ITpOTpaMMbl yqe6Horo
kypca «['eomerpus» Ha yYriy0J€éHHOM YpPOBHe — pa3BUTHUE WHIUBUIYAIbHBIX CIHOCOOHOCTEH
00yJaroIIMXcsl MPU M3yYEHUU TE€OMETPUH, KaK COCTaBIIAIONICH MpeaMeTHON obmactu «MartemaTuka u
nHpopMaTrkay depe3 obOecredeHne BO3MOKHOCTH MPUOOPETEHUS W WCIIOJIB30BaHUS 0oJiee TIIyOOKHX
reOMETPUYECKUX 3HAHUM M JEHCTBHUM, CHEMPUUHBIX F€OMETPUH, U HEOOXOAMMBIX AJIsi YCHEIIHOTO
pohecCHOHATBHOTO 00pa30BaHuUs, CBI3aHHOTO C HCTOJIb30BaHUEM MAaTEMATHKH.

HOCTI/I)KGHI/I@ LEJIN OCBOCHHS IMMPOrpaMMbI oOecrieunBaeTcs PEICHUEM COOTBCTCTBYIOIIUX 3a1a4.
[IpuopureTHsiMM 3aayamMu OcBoeHUA Kypca «l'eomerpun» Ha 0azoBom ypoBHe B 10—I11 kiaccax
SIBJISIFOTCSL:

— (dopMHpoBaHHEe MPEICTaBICHHUSI O TEOMETPUU KaK 4acTH MHUPOBOM KYyJIbTYphl U OCO3HaHUE €&
B3aMOCBSI3U C OKPYXKAIOIIUM MUPOM;

— ¢dopMHpoBaHHE NPEICTABICHUS O MHOTOIpaHHUKAaX M TelaX BpalIeHUS KaK O BaKHEHIINX
MaTeMaTHYeCKUX MOJENSAX, IO3BOJISIIOIIMX ONMCHIBAaTH U H3Yy4aTh pa3HbIE  SIBICHHS
OKPYKaIOILIEr0 MUPA;

— ¢dopMmupoBaHHe YMEHHS paclio3HaBaTb Ha 4YepTekaX, MOJENSIX U B peajbHOM MHpE
MHOTOTPAaHHUKH U TeJia BpallleHUS;

— OBJIQJICHUE METOJaMH pelIeHHs 3a7ad Ha MOCTPOCHHS HAa M300paKEHUSAX MPOCTPAHCTBEHHBIX
uryp;

— ¢dopMHpoBaHHEe yMEHHUS OINEPUPOBaTh OCHOBHBIMHM TMOHATHUSAMU O MHOTOTPAaHHUKax U Telax
BpAIICHUS U UX OCHOBHBIMH CBOWCTBAMU;

— OBJIQJICHUE AJITOPUTMAMU PEIICHUSI OCHOBHBIX THIIOB 331a4; (GOPMHUPOBAHNE YMEHUS MPOBOIUTH
HECJIOKHBIE I0Ka3aTeNbHbIe PACCYKICHHS B XOJIe PEUICHUS CTEPEOMETPUUECKUX 3a/1ad U 3a]1a4
C MPAaKTUYECKUM COJICPIKAHUEM;

— pa3BUTHE HUHTEIUIEKTYAIbHBIX M TBOPYECKHX CMOCOOHOCTEH OO0yJarommuxcsi, Mo3HaBaTeNbHOM
AKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUHN, KPUTUYHOCTH MBIIIJICHHUS;

— ¢dopmupoBanre  (QYHKIMOHAIBHOW TPAaMOTHOCTH, PEJIEBAHTHOM TE€OMETPUU:  yMEHHUE
pacrmo3HaBaTh MPOSIBICHHUS TEOMETPHUYECKUX TOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
pEAbHBIX JKU3HEHHBIX CUTYallUsX U MPHU U3YYCHHH JAPYTHX Y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTEH M 3aKOHOMEpHOCTeW, (OpMyTUpOBAaTh MX Ha SI3bIKE TE€OMETPUU U CO37aBaTh
T€OMETPUYECKHE MOJETH, MPUMEHSATh OCBOCHHBIH TEOMETPUYECKUU ammapaT A pPelIeHHs
MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4, UHTEPIPETHPOBATH U OI[CHUBATH MOJYUYE€HHBIE PE3YIbTaTHI.

[IpuopuTeTHEIMU 3a7jayaMu Kypca TE€OMETPUH HAa YIJIyO0JEHHOM YPOBHE, PACHIMPSIONIUMHU U



YCHJIMBAIOUIMMHU Kypc 0a30BOTO YPOBHS, SBJISIFOTCS:

— pacumpeHue MPEeICTaBICHHUS O TC€OMETPHHM KaK YacTH MHPOBOU KyIbTYphl M (popMHpoBaHHE
OCO3HAHUS B3aUMOCBS3U T'€OMETPUH C OKPYKAIOIIUM MUPOM;

— ¢QopMupoBaHHE TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UTYpax KaKk O BaXKHEHIIUX
MaTeMaTHYEeCKUX MOJEJAX, [O3BOJIIONIMX ONUCHIBaTh M H3y4yaThb pa3HbIe  SBJICHUS
OKPYXAaIOIEr0o MUPA; 3HaHWE TMOHATUHUHOTO anmapara 1no pazaeny «CrepeoMeTpus» MIKOJILHOTO
Kypca T€OMETpHH;

— (QopMUpOBaHNE YMEHHUS BIIAJIETh OCHOBHBIMHU MOHSATHUSMH O MPOCTPAHCTBEHHBIX (PHUTypax M MX
OCHOBHBIMHM CBOWCTBaMH; 3HaHHE TeopeM, (GOpMyl H YMEHHE UX NPHUMCHSATH, YMEHUs
JIOKa3bIBaTh TEOPEMBI i HAXOIUTh HECTAHAAPTHBIC CIIOCOOBI PEIICHUS 3a1a4;

— (dopmupoBaHHE YMEHHS paclio3HaBaTh Ha YEPTEkKaX, MOJCISIX M B peaJbHOM MHpPE
MHOTOTPaHHUKH U TeJIa BPAIleHUsI; KOHCTPYUPOBATh T€OMETPHUUYECKUE MOICIIH;

— (dopmMupoBaHHE TMOHUMAHUS BO3MOXXHOCTH aKCHOMATHYECKOTO TOCTPOCHHS MaTeMaTUYeCKHX
Teopuit; GopMUPOBAHKE MOHUMAHUS POJIM AKCUOMATHKH TIPU TIPOBEICHUN PACCYKICHUM;

— (dopmupoBaHHE YMEHHS BJIAJIETh METOJAMH JOKA3aTEeIbCTB U AJITOPUTMOB PEIICHUS; YMEHUS UX
MPUMEHSTH, MPOBOJNUTH JTOKA3aTEIbHBIC PACCYXJEHHUS B XOJE PEHICHUS CTEPEOMETPHUUYECCKUX
3a7Ia4 W 3aJad  C TPAKTHYECKUM cojJepkaHueM; (HopMUpOBaHWE TIPEACTABICHHUS O
HEOOXOMMOCTH JI0Ka3aTeIhCTB MPH OOOCHOBAaHMM MAaTEMaTHYECKUX YTBEPXKIACHUH W POJHU
AKCMOMATHKH B TIPOBEACHUH JISTyKTUBHBIX PACCYKICHHIA;

— Dpa3BUTHE U COBEPIICHCTBOBAHHE WHTEIUICKTYAIbHBIX M  TBOPYECKHUX CIIOCOOHOCTEH
oOyuaroniuxcs, TI03HABATEIbHOW aKTUBHOCTH, HCCIEIOBATENbCKUX YMEHHH, KPUTUYHOCTH
MBIIILJICHHS], UHTEpeca K U3YUYE€HUIO T€OMETPHH;

— (QopmupoBanue  (YHKIHMOHAIBHOW T'PaMOTHOCTH, pEJIEBAHTHONM TEOMETpUH:  yMEHUs
pacrno3HaBaTh MPOSIBICHUS T'E€OMETPUYECKUX MOHSATHH, OOBEKTOB U 3aKOHOMEpPHOCTEH B
peaIbHBIX JKU3HEHHBIX CUTYalUSX U MPH U3yYEHUU JPYruX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEH, MOJICTMPOBAHUS pEATbHBIX CHUTYallMil, MCCIIEI0BaHUA
MIOCTPOCHHBIX MOJIEJICH, UHTEPIPETAIIH MTOTYYEHHBIX Pe3yIbTaTOB.

OcHoOBHBIE cojiepxkaTenbHble JUHUU Kypca «l'eometpuu» B 10—11 kimaccax: «MHOTOTpaHHUKHY,
«[IpsiMple W TmJIOCKOCTH B TpocTpaHcTBe», «Tema BpameHus», «BekToppl U KOOpAMHATHI B
MPOCTpPaHCTBE» «JIBMXKEHMS B IPOCTPAHCTBE» (Ha YriayOneHHOM ypoBHE). DOpMHUpOBaHHE JOTHYECKUX
YMEHHH pacrpeensercs He TOIbKO MO CoAepKaTeIbHbIM JIMHUSAM, HO U 10 ToJaM o0ydeHHs Ha yPOBHE
cpenHero oOmiero oopasoBaHusl.

OO1ee yuciIo 4acoB, PEKOMEHIOBAHHBIX Ul U3Y4eHHUs ydyeOHOro Kypca «['eomerpus» Ha 6a30BOM
ypoBHe — 102 yaca: B 10 xmacce — 68 yacoB (2 yaca B Henento), B 11 kimacce — 34 yaca (1 ugac B
HEZeN0); Ha yrjy0JieHHOoM ypoBHe, — 204 yaca: B 10 kiacce — 102 uvaca (3 yaca B Heznento), B 11
knacce — 102 ygaca (3 gaca B He/IeTIO).

IJIAHUPYEMBIE IPEJIMETHBIE PE3YJIbTATHI OCBOEHUS PABOYEM ITPOT'PAMMBbBI
KYPCA (I10 'OJAM OBYYEHMUS)

[IpenmeTHble pe3yabTaThl M3Y4YEHUS TE€OMETPUM Ha 0a30BOM YpOBHE OPHEHTHUPOBAHBI Ha
JOCTH)KEHHE YPOBHS MaTeMaTHYeCKON IPaMOTHOCTH, HEOOXOJMMOTO Ul YCIIEUTHOTO pelIeHus 3a7a4 B
peanbHOM )KU3HU U CO3JaHue YCIOBUH [l UX OOIIEKYIBbTYPHOTO Pa3BUTHSL.

OcBoenue ydyeOHOro kypca «l'eomerpus» Ha 0a30BOM YpOBHE CpeIHEro OOIIero oOpa3oBaHMS



JOJIXKHO obecneunBaTh JOCTHIKCHUC CIICAYIOUX MPCIMETHBIX O6paSOBaT€JIbHBIX PE3YyJIbTAaTOB:

10 kaace

Ha 6a3oBoM ypoBHe

OnepupoBaTh NOHATUAMU: TOUKA, IPsAMas, INIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX IIPU PELIEHUH T€OMETPUUECKUX 3a/1ad.
OnepupoBaTh NOHATUSAMU: NAPAILIEIbHOCT U MEPIEHANKYISIPHOCTD MPSMBIX U IUIOCKOCTEH.
KnaccugunuposaTs B3aMMHOE PaCIIOIOKEHHE IPSIMBIX M IUIOCKOCTEH B TPOCTPAHCTBE.
OnepupoBaTh NOHITUAMMU: ABYI'PAHHBIN YroJji, FpaHu JBYTPaHHOIO yIJa, pedpo ABYrpaHHOIO YIJia;
JIMHEMHBIN yroj ABYTPAHHOTO yria; rpajayCHasl Mepa JIBYrPaHHOIO yIJia.

OnepupoBaTh MOHATUSMH: MHOTOTPAaHHHK, BBIIYKJIBIM U HEBBIIYKJIbIII MHOTOTPAHHUK, 3JIE€MEHTHI
MHOTOTpaHHUKA, IPAaBUIIbHBII MHOTOTPaHHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJbl MHOTOIPAHHUKOB (IIUpaMuja; Mpu3Ma, MPSAMOYTOJIbHBIN
napajuiesienume, Kyo).

KnaccuguimpoBare MHOTOIpaHHUKH, BBIOMpas OCHOBaHUS JUIsl KIAaCCU(PHUKAUU (BBIIYKIBIE U
HEBBINYKJIblE MHOTOTPAHHUKHU; MPaBUJIbHbIE MHOTOTPAHHUKH; MpPSIMbIE U HAKIOHHBIE IPU3MBI,
napasuieNenunesibl).

OnepupoBaTh MOHATUSAMH: CEKYIIasl MIIOCKOCTb, CE4€HNE MHOTOTPAaHHHUKOB.

OOBICHATH MPUHITUIIBI IOCTPOCHUS CEUCHHH, UCTIONB3YSI METOJI CIIE/OB.

Crpouth ceyeHHs] MHOTOTPAaHHUKOB METOJIOM CJIE/IOB, BHIMIOJHSATH (BBIHOCHBIE) MJIOCKHUE YEPTEkKHU
13 PUCYHKOB MPOCTHIX O0BEMHBIX (QUTYp: BUJI CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaxXOXJIEHHME TI'EOMETPUYECKUX BEIMYMH IO o0pa3luamM WIHM ajIropuTMam,
IIPUMEHSIS U3BECTHBIE AHAJTUTUYECKAE METOBI IIPY PEIICHUH CTaHAAPTHBIX MAaTEMATHYECKUX 3a1a4
Ha BBIYHCJICHUE PACCTOSHUN MEKIY ABYMs TOYKaMH, OT TOYKHU [0 MPSIMOH, OT TOYKH JO INIOCKOCTH,
MEXAY CKPEIUBAIOIUMUCS IPAMBIMU.

Pemate 3amaun Ha HaxXOXJEHHME TI'EOMETPUYECKUX BEIMYMH IO o0paslnamM WIHM ajIropuTMam,
IIPUMEHSIS U3BECTHBIE AHAJTTUTUYECKUE METOBI IIPU PEIICHUH CTaHAAPTHBIX MAaTEMATHYECKUX 3a1a4
Ha BBIYHCJICHHUE YIJIOB MEXKIY CKPELIMBAIOUIMMUCS NPAMBI- MU, MEXIY NPSAMON WU INIOCKOCTBIO,
MEXAY IUNIOCKOCTSMM, JBYIPAHHBIX YIJIOB.

Bbruucnare 0o0bEMBI M IJIOIIAAM IOBEPXHOCTEH MHOTOIPAaHHMKOB (IIpU3Ma, NHMpaMuia) ¢
IpUMEHEHHEM (OPMYJI; BBIYUCIATH COOTHOLIEHHS MEXAY IUIOIAAsMU MOBEPXHOCTEH, 00bEMaMu
110I00HBIX MHOTOTPAHHHUKOB.

OnepupoBaTh NOHATUAMHU: CUMMETPUS B IIPOCTPAHCTBE; LEHTP, OChb U IUIOCKOCTb CHUMMETPHHU;
LIEHTP, OCh U IUNIOCKOCTh CUMMETPUU (PUTYPBI.

W3BnekaTb, MpeoOpa3oBbIBaTh M HHTEPHPETUPOBATh HHGOPMALMIO O IPOCTPAHCTBEHHBIX
reoMeTpUYecKuX (PUrypax, NpeaCcTaBICHHYIO Ha YepTeKax U PUCYHKAX.

[IpuMeHnsTh reomMeTpuyeckre (GaxThl Ui pelIeHHs CTEPEeOMETPUUECKUX 3a/1ad, MPeAroaratoumx
HECKOJIBKO LI1aroB pelIeHus, eclid YCIOBUS IPUMEHEHUs 3a/1aHbl B SIBHOU GopMme.

[IpuMeHATh IpOCTEHIINE MPOTPAaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKAIMOHHBIE CHUCTEMBI
IIPU PELICHUN CTEPEOMETPUYECKUX 3a1au.

[IpyBoUTE IpUMEpPHl MATEMAaTUYECKMX 3aKOHOMEPHOCTEH B IPHUPOJAE M KU3HHU, PACIO3HABATH
IIPOSIBJIEHUE 3aKOHOB '€OMETPUU B HCKYCCTBE.

IIpuMeHATH MOMyYEeHHBIE 3HaHWS HA NPAKTHKE: aHAJM3UPOBAaTh PEAJIbHBIE CUTYallud U MPUMEHATH
U3yYeHHbIE TIOHATUS B TMIPOIECCEe IOMCKA pelIeHUs MaTeMaTHYecKd ChOPMYIUPOBAHHON
po0OseMbl, MOJICTUPOBATh peajbHbIE CUTYallMH Ha SI3bIKE T€OMETPHH, UCCIIEA0BATh MOCTPOCHHBIE
MOJIEIM C HUCHOJb30BAHMEM TE€OMETPUYECKMX IOHATHI M TeopeMm, ammapara aareOpbl; periarhb



IIPaKTUYECKUE 3a/1a4M, CBSI3aHHBIE C HAXO0KJIEHUEM T€OMETPUYECKUX BEIUUMH.
Ha yray0Jsiennom ypoBHe

— CBOOOJHO OMEpUPOBATH OCHOBHBIMHM MOHATHSMH CTEPEOMETPUM TPU PELICHWH 33434 U
IIPOBEJIEHUU MaTEMAaTUYECKUX PACCYKIEHUM.

— IIpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IPU PELIEHUHN F€OMETPUUECKUX 3a1a4.

— KrnaccudunupoBats B3auMHOE pacHoOJOKEHHE TPSMBIX B TPOCTPAHCTBE; IUIOCKOCTEH B
MIPOCTPAHCTBE; MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.

— CB0OOHO OTEpHPOBATH NOHSATHAMHM, CBSI3aHHBIMHU C YIJIAMU B MIPOCTPAHCTBE: MEXIY MPSIMBIMH B
IIPOCTPAHCTBE; MEXAY NPSIMOH U INIOCKOCTBIO.

— CB0OOHO OTIEpPUPOBATH MOHATHIMH, CBSI3aHHBIMUA C MHOTOT DAHHUKAMH.

— CB000JHO pacro3HaBaTh OCHOBHBIE BUJIbl MHOTOTPAaHHUKOB (IIpH3Ma, MUpaMuaa, IpSMOYTOJbHBIN
napajuiesienumne, Kyo).

— KraccudunmpoBats MHOTOTpaHHUKH, BIOUPasi OCHOBAHMS JIJIsl KJIacCU(DUKAIUH.

— CB000HO OTIEpHUPOBATH MOHATHSIMHU, CBSI3aHHBIMU C CEYEHHEM MHOTOI'PAaHHUKOB IJIOCKOCTHIO.

— BpInoaHAT, NapasieabHoe, HEHTPAIbHOE U OPTOTOHAIBHOE MPOEKTUPOBaHUE (DUTYp Ha MIIOCKOCTb;
BBITIOJTHATH U300paykKeHUs PUTyp Ha MIIOCKOCTH.

— CTpouTh CeYeHHs MHOTOTPAHHMKOB PA3IUYHBIMH METOJAaMH, BBINOJHATH (BBIHOCHBIE) MIJIOCKUE
YepTeKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYP: BUJ CBEPXY, COOKY, CHH3Y.

— BpIuncasaTh miuom@aan noBepxXHoCTe MHOTOTPAaHHUKOB (TIpU3Ma, IUpaMua), TeOMETPUUECKUX Tel
C IpUMeHeHueM Gopmy.

— CB000OHO oOmepUpoBaTh MOHATUSMHU: CUMMETPUS B MPOCTPAHCTBE; IEHTP, OCh U IJIOCKOCTh
CUMMETPUH; HEHTP, OCh U TUIOCKOCTh CUMMETPHUH (DUTYPBHI.

— CB000OgHO omepupoBaTh MOHATUSMH, COOTBETCTBYIOIIMMU BEKTOpaM U KOOpJAMHATaM B
MIPOCTPaAHCTBE.

— BpIMoaHATE A€MCTBUS HAJ BEKTOPAMH.

— Pematp 3aaun Ha 0KA3aTENbCTBO MAaTEMATUYECKHX OTHOIICHUN M HAXOXKJICHHE M€OMETPHUECKUX
BEJIMYMH, TPUMEHSAS U3BECTHbIE METOJbI MPH PEIICHUH MATeMaTUYeCKUX 3ajad MOBBIIIEHHOTO U
BBICOKOT'O YPOBHS CJI0KHOCTH.

— IlpuMeHATh mpocTeiiue MPOrpaMMHBIE CPEJCTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBbI
[P PEIICHUH CTEPEOMETPUUYECKUX 3aau.

— H3Bnekath, mpeoOpa3oBbIBATh U HUHTEPIPETHPOBATh HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUrypax, MPEeACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

— IIpuMeHATh MoTy4yeHHbIe 3HAHUS Ha NMPAKTUKE: CPAaBHUBATH U aHAJTU3UPOBATH PEaIbHbIC CUTYAIlNH,
NPUMEHATh  U3yYEHHbIE  TIOHATUS B Ipollecce  MOWCKa  pelIeHUus  MaTeMaTH4eCKH
chopMynupoBaHHON MpoOIeMbl, MOAECTUPOBATH pealbHbIE CHUTYyallUd Ha SA3bIKE TE€OMETPUH,
UCCIIEIOBaTh MOCTPOEHHBIE MOJIENH C HCIOJIb30BAHUEM TE€OMETPUYECKHX MOHSITUH U TEOpeM,
anmapata anreOpbl; periaTh MPaKTHYECKUE 3aJaud, CBSI3aHHBIE C HAXOXKJICHHUEM TreOMETPUYECKHX
BEJINYUH.

— HWMets mpencraBneHuss 00 OCHOBHBIX JTalax pa3BUTHUS TE€OMETPUU KaK COCTaBHOM 4acTu
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

11 kace
0a30BbIii YPOBEHb:

ONEpPHPOBATH MOHATUSAMH: HWIMHAPHYECKas MOBEPXHOCTb, O0Opas3yloline IMINHAPHYECKON
MOBEPXHOCTH, NMJIMHJIpP, KOHHMYECKas IOBEPXHOCTb, OOpa3yloliie KOHUYECKOH IOBEPXHOCTH,



KOHYC, c(hepuyeckasi IOBEPXHOCTD;

pacmo3HaBaTh Tela BpaieHus! (IUIHHIP, KOHYC, cdepa U 1map);

OOBSICHATB CIIOCOOBI IOJTYYEHUS TEJ BPAIICHUS;

KJIaccu(UIMPOBATh B3aUMHOE PACIIONIOKEHHE CEephl U TIIOCKOCTH;

ONEpUPOBATh MOHATHIMMU: IIAPOBON CEIMEHT, OCHOBAHUE CEIMEHTA, BBICOTA CETMEHTA, 11apOBOM
CJIOM, OCHOBaHME LIAPOBOTO CJIOSI, BBICOTA IIAPOBOI0O CJI0s, IIIAPOBON CEKTOD;

BBIYMCIATE OOBEMBl M IUIOIIAAU IOBEPXHOCTEH TeJ BpAILLEHHUS, TEOMETPUUYECKHX Tell C
MpUMEHEeHUEM PopMyIT;

OTIEPHPOBATH TOHSATUSMH: MHOTOTPAHHUK, BIHCAHHBIA B Cepy M ONMHMCAHHBIH OKOJO C(epsl,
cdepa, BiMcaHHAst B MHOTOT'PAaHHHK WJIH TEJIO BPAIICHUS;

BBIYMCIISATH COOTHOLICHUSI MEXAY TUIOIIAIIMU TOBEPXHOCTEN U 0O0beMaMu 10I00HBIX Te;

n300pakaTh u3y4aeMble (UTYpPHI OT pPYKH W C TPUMEHEHHEM TMPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB;

BBINIOJIHATh (BBIHOCHBIE) IUIOCKHME YEPTEKU M3 PUCYHKOB IMPOCTBIX OOBEMHBIX (Uryp: BUA
CBEpXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TeJl BpalllEHUs;

U3BJIEKaTh, HMHTEPIPETUPOBATh U MpeoOpa3oBbIBaTh HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX QUrypax, NpeACcTaBIeHHYIO Ha YepTeKaxX U PUCYHKaAX;

OTIepUpPOBATh IOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJTHAT JICHCTBUSL CIIOKEHHUS BEKTOPOB, BHIUUTAHUS BEKTOPOB W YMHOXEHHs BEKTOpa Ha
YHCII0, 00BSACHATH, KAKUMH CBOMCTBAMU OHU 00J1aJ1al0T;

MIPUMEHSTH PaBWIIO NapasliesIenuIea;

ONEpPUPOBATH MOHATUSAMU: JAEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOJYNb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YroJl MEXIy BEKTOpaMH, CKaIIPHOE IPOM3BEACHUE
BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPBI;

HaxXoJUTh CYMMYy BEKTOPOB M IPOU3BEAECHUE BEKTOpa Ha YHUCIO, YTOJ MEXKIY BEKTOpaMH,
CKaJIIPHOE IPOM3BEICHHE, PACKIIAIbIBATH BEKTOP 10 IBYM HEKOJUIMHEAPHBIM BEKTOPaM;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKapTOBO CUCTEME KOOPAMHAT;

IIPUMEHATh F€OMETpHUecKUe (DaKThl IJI PEIICHUs] CTEPEOMETPUUYECKHX 3ajad, IpPEerosarariinx
HECKOJIBKO LI1aroB PEILIeHUs, €CJIM YCIIOBUS IIPUMEHEHU 3a/1aHbl B IBHOH (opme;

pemaTh MpOCTEHIINEe TIeOMETpUYECKUue 3aJadyd Ha INPUMEHEHUE BEKTOPHOKOOPJMHATHOTO
MeTo/1a;

pemlaTh 3aJaud  Ha J0Ka3aTeJbCTBO MAaTEeMAaTUYECKUX OTHOUIEHMH U HaxOXJIEHUE
TeOMETPUYECKUX BEIMYUH M0 O0OpaslaM WM alropuTMaM, MPUMEHssT W3BECTHbIE METOJbl IpH
peLleHNH CTaHIapTHBIX MaTEMATUYECKUX 3a/]a4;

IPUMEHATh NPOCTEHIINE IPOrpaMMHBIE CPEJICTBA U AJIEKTPOHHOKOMMYHHMKALIMOHHbBIE CHCTEMBI
IIPU PELICHUN CTEPEOMETPHUECKUX 3a/1aY;

IIPUBOAUTH IPUMEPBl MATEMAaTHUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U KU3HH,

pacrio3HaBaTh MPOSBICHNE 3aKOHOB F'€OMETPUH B UCKYCCTBE;

IPUMEHATh TOJIyYEHHbIE 3HAHMS Ha MPAKTUKE: aHAJIU3UPOBATh peajibHble CHUTyallud WU
OPUMEHATh  M3YYEHHblE TOHATUA B Ipollecce  MOUCKAa  PElIeHHs  MaTeMaTU4eCKU
c(OpMyYIMPOBaHHOW MpPOOIEMBbl, MOJAEIMPOBATH pEAIbHbIE CHUTyallUM Ha S3bIKE T'€OMETpUH,
HCCIIeIOBaTh IMOCTPOEHHBIE MOJEIM C MHCIOJb30BAaHMEM TIE€OMETPUUYECKHX IOHATHH U Teopem,
amnmapara anreOpbl, pelath MPaKTHUYEeCKUe 3a/lau, CBSI3aHHBIE ¢ HAXO0XJIEHHUEM I'€OMETPHUYECKHX
BEJIMYHH.

IIpopuabHbIi YPOBEHD:



cBOOOJTHO OMEpPUPOBATH TOHATUSMH, CBS3aHHBIMH C IIWJIMHAPUYECKOW, KOHHUYECKOW H
cepruuecKoil MOBEPXHOCTIIMU, OOBACHATH CIIOCOOBI MOJTyYECHHUS

OTIEPHPOBATH MOHATHUSAMH, CBS3aHHBIMU C TEJIAMH BPAIICHUS: IHJIMHIPOM, KOHYCOM, chepoil u
1apom;
pacro3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa U map) U 0ObIACHATH CIIOCOOBI MOJTyYSHHUs
T€J BpALLEHHUS;

KJIACCHU(UITMPOBATH B3AUMHOE PACIIOJIOKEHUE CPEephl U TIIOCKOCTH;

BBIUMCIIATH BEJIMYMHBI SJIEMEHTOB MHOTOI'PAaHHHUKOB U TEJ BpamleHMs, 00BHeMbI
U IUIOUIaJM IOBEPXHOCTEH MHOTOTPAaHHMKOB M TE€JI BpALIEHUS, TIE€OMETPUYECKHX Tell C
MIPUMEHEHUEM (POPMYIT;

CBOOOJTHO OTEpPHpPOBATh TOHATUSAMH, CBS3aHHBIMA C KOMOMHAIMSAMHU TEN BpPALICHUS W
MHOTOTPAaHHUKOB: MHOTOIPAHHUK, BIIMCAaHHBIM B cdepy M ONUCaHHBIM OKOJIO cdeprl, cdepa,
BITMCaHHAsI B MHOTOTPAaHHUK WJIM TEJIO BPAICHHS,

BBIYMCIISATH COOTHOLIECHHSI MEXKY TUIOIIAIIMU [TOBEPXHOCTEN 1 00beMaMu
MOJOOHBIX TEIN;

n300paxaTh H3ydaeMble (UTYpHI, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHHMsI TEJ BPAILICHUS;

U3BJIEKaTh, HMHTEPIPETUPOBATh U TMpeoOpa3oBbIBaTh HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMeTpHUECKUX (QUrypax, MpeACTaBICHHYIO Ha YEPTEeXKaxX U PUCYHKAX;

CBOOOJHO OTEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHATE OTIEPAIUH HaJl BEKTOPaMHU;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKapTOBON CUCTEME KOOPAMHAT;

pemaTb reoOMETPUYECKHE 3aJlaud Ha BBIYMCICHHE YIVIOB MEXIY MPSIMBIMH M IJIOCKOCTSIMHU,
BBIUMCJIEHUE PACCTOSHUN OT TOYKM [0 IUIOCKOCTH, B II€JIOM, Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/1a P PeIlCHUH;

CBOOOJIHO OINEpUpPOBaTh IOHATUSAMH, CBS3aHHBIMH C JIBWKEHHEM B IPOCTPAHCTBE, 3HATh
CBOMCTBA JIBIDKCHHI,

BBITNOJIHATh M300paK€HHUsT MHOTOTPAHHUKOM M TeJl BpAIlECHUs NPH HapajyIeIbHOM IEpEeHOCE,
LEHTPAJILHOM  CUMMETpPHM, 3E€pKAIBHOM CHMMETpPHM, IIpHU IOBOPOTE BOKPYr  IpPSIMOMH,
npeoOpazoBaHus 0100,

CTPOUTh CEYEHHsS MHOTOTPAHHUKOB W T BPALICHMS: CEUCHMs LWIMHApA (HapajljiesbHO U
NEPIEHIUKYIIIPHO OCH), CEYeHHs KOHyca (MapajulelbHOE OCHOBAaHMIO U IPOXOJsIlee uepes
BEpILIUHY), CEUEHUS 111apa;

UCIOJb30BaTh  METOJbl IOCTPOGHMS CEUEHMH: METOJ]  CIIe0B, METOJ BHYTPEHHEro
IIPOEKTUPOBAHUS, METO/I TIEPEHOCA CEKYILEH MIIOCKOCTH;

JI0Ka3bIBaTh F€OMETPUYECKUE YTBEPHKACHUS;

IPUMEHATh  IeoMeTpuueckue  (akTel I pelleHUus  CTePeOMETPUYECKMX  3ajad,
MPENOoJaraliuX HECKOJIbKO IIAaroB pelIeHHs, €CIM YCIOBUS NMPUMEHEHHs 3aJaHbl B SBHOW U
HesIBHOU (opMe;

pemaTh 3aJaud  Ha JO0Ka3aTeJbCTBO MAaTEeMAaTUYECKUX OTHOUIEHMH U HaxOXJIEHUe
reOMETPUYECKUX BEIUYHH;

IIPUMEHSATH IPOrPaMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHHUKALIMOHHbBIE CUCTEMBI NP peIlIeHUH
CTEpPEOMETPUYECKHUX 33]1a4;

IPUMEHATh TOJyYeHHbIE 3HAHUS Ha IpaKTHKe: CpaBHUBATh, AHAJIM3UPOBATh W OLIEHUBAThH
peanbHble CUTYallud, MPUMEHATh M3YUYCHHBIE MOHSTHS, TEOPEMBbI, CBOMCTBAa B Ipollecce MOMCKa
peleHusl MaTeMaTudecku copMyJIMPOBAHHONW MPOOIEMbI, MOAEIUPOBATh pPealbHble CUTyallud Ha



SI3bIKE TEOMETPHM, MCCIEIOBATh IOCTPOCHHBIE MOJEIHU C MCIOJb30BaHUEM T'€OMETPUUYECKUX
MOHSATUN U TEOpEM, allrapara anreOpsbl, pelaTh NPaKTHYECKUE 3a/1a4H, CBS3aHHbIE C HAXOXKIACHUEM
FeOMETPUUECKUX BEJIUYUH;

UMETh TMPEACTABJICHUS 00 OCHOBHBIX JTamax pa3BUTHUS TEOMETPUU KaK COCTABHOM 4YacTH

(dbyHIaMeHTa pa3BUTHS TEXHOJOTUH.
COILEPX XAHHUE YYEBHOI'O KYPCA (ITIO TOAAM OBYUYEHMUA)
10 knacc
IIpsiMmble U MJIOCKOCTH B POCTPAHCTBE

OcHOBHBIE TOHATUS CTepeoMeTpuu. Touka, mpsiMasi, IJIOCKOCTh, MpocTpaHcTBO. [loHaTtue o0
AKCHOMATHYE€CKOM IMOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUM U CICACTBUS U3 HUX.
B3aumHoe pacrmosiokeHHe TPSAMBIX B TIPOCTPAHCTBE: IEpPECEKAIONINecs, TapajljieIbHbIe W
CKpenuBaomuecs npsmMeie. [lapanneabHOCTh TPSIMBIX U TJIOCKOCTEH B MPOCTPAHCTBE: MapajuieIbHbIC
MpsIMbIE B TMPOCTPAHCTBE;, MApPAUICIBHOCTh TPEX MPAMBIX; MAPATUICTBHOCTh MPSIMOW M TJIOCKOCTH.
llapannenvnoe u yewmpanvHoe npoekmuposanue, usoopadxcenue ¢ueyp. OcHogHble cgolicmea
napannenvino2o npoexmuposanus. Mzobpasxcenue ueyp 6 napainenvnoii npoexyuu.l Yriuel ¢
COHANPaBJICHHBIMA CTOPOHAMHU; YTOJI MEXy IPSIMBIMHU B TIpocTpaHcTBe. [lapamienbHOCTh TIOCKOCTEH:
napajuieJbHbIe TUIOCKOCTH; CBOMCTBA MapauieNbHBIX TIUIOCKOCTed. [Ipocrteiimme mpocTpaHCTBEHHBIC
(burypsl Ha INIOCKOCTU: TE€Tpas’ap, KyO, napasieienunesa; NoCTpOeHNEe CEYeHHH.

[TepneHUKYISIPHOCTh TPSIMOM ¥ TUIOCKOCTH: TIEPIICHIUKYISIPHBIC TPSIMBIE B MPOCTPAHCTBE,
MpsIMBIE TIApaJUICNIbHBIE W MEPIICHIUKYIISIPHBIE K TUIOCKOCTH, TPU3HAK MEePIEHINKYISIPHOCTH MPSIMOU U
IJIOCKOCTH, TeOpeMa O MPSIMON MEePHEeHIUKYISIPHONW TIOCKOCTH. YTJIBI B TIPOCTPAHCTBE: YTOJ MEXKIY
NpSAMOM M TUIOCKOCTBIO; JABYTPAHHBIM Yroj, JIMHEWHBIM Yyroa ABYrpaHHOro yria. OpmocoHanvHoe
npoekmupoganue. I1epneHauKyIssp U HAKIOHHBIE: paCCTOSIHUE OT TOYKH JI0 IJIIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 70 MJIOCKOCTH, MPOEKLMsI (UTYPHI HA TUIOCKOCTb. [leprieH IMKyIIpHOCTh IIIOCKOCTEH: MpU3HAK
MEPIEHIUKYIISIPHOCTH JBYX IJIOCKOCcTer. Teopema 0 TpéxX neprneHauKymnspax.

Venvl 6 npocmpancmee: y2on mexicoy npamou u nioCKOCMovio; 08YCPAHHbILL Y20, TUHEUHbLU Y20l
08yepannozo yana. Tpéxepannvlii u mrococpanusvie ynvl. Ceolicmea nI0CKUX Y2108 MHO202PAHHO20 Vela.
Ceoticmea nnockux u 08YepAHHBIX Y2ll08 MpEXSPanHo20 yaid. Teopemvl KOCUHYCO8 U CUHYCO8 Ol
MPEXSpaHHo20 yaid.

MHoOrorpaHHMKH

[lonATHE MHOrOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHKA, BBIMYKJIbIE M HEBBIIYKIIbIE
MHOTOTPaHHUKH, pa3BEPTKAa MHOTOTPaHHUKA. Buobl MHO20CPAHHUKOS, pPA38EPMKA MHO20SPAHHUKA
[Ipu3ma: n-yromnbHasi mpu3Ma; TpaHd ¥ OCHOBAHUS MPU3MBI; MpsiMasi U HAKJIIOHHAs MPU3MBI; OOKOBas U
MOJIHAsl MOBEPXHOCTh Npu3Mbl. [lapamienenunen, npsMOYroJibHbIM NMapajlielenuIe] U ero CBOWcCTBa
Kpamuaiiwue nymu na nogepxnocmu mnozoepannuxa. Teopema Diinepa. [Ipocmpancmeennas meopema
lughazopa. Tlupamuna: n-yrojapHas NMUpaMHia, TPaHU M OCHOBaHWE MUPaMHJbI; OOKOBas W IMOJHAs
MOBEPXHOCTh NUPaMUbl, IpaBWIbHAs M YCEUEHHAas MNUpamMuia. DJIEMEHTHl MPU3Mbl U MHUPAMUIBL.
[IpaBunbHBIE MHOTOTPAaHHUKH: TMOHATHE TPABWIBHOIO MHOTOTPAaHHMKA; IpPAaBUIIbHAs MpU3Ma U
MpaBWJIbHAS THUPaMHIA; TMpaBUIbHAS TPEYrojibHAs NHUPaMHUIAa ¥ MPABUIBHBIN TeTpadap; Kyo.
[IpencraBnenue o NpaBUIbHBIX MHOTOIPAaHHUKAX: OKTa3Ap, 10AeKayap U ukocasap. CeueHus: npu3Mbl U
MUPaAMU/IBI.

CummeTpus B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTENIBHO TOYKHU, MPSMOM, INIOCKOCTH. DIEMEHTHI
CUMMETpHUHU B MUpaMuUJax, napauieiaenuneaax, IpaBuiIbHbIX MHOTOTpaHHUKAX.

Brruricnenue >1MeMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriabl. [lnomans OokoBOM

1 KypcuBOM BbleJIEHBI 3JIeMEHTHI COJIePXKaHUsl, U3ydaeMble Ha yI1y6JIeHHOM YPOBHe



MOBEPXHOCTH M TOJIHOW TMOBEPXHOCTH MPSMOUW MPHU3MBI, IUIONIA[b OCHOBAaHHWH, Teopema 0 OOKOBOM
MOBEPXHOCTU MpPsAMOM mpu3Mbl. [lnomans OOKOBOW IMOBEPXHOCTH M TOBEPXHOCTH MPABUIIBHOM
MUpaMUJIbl, TeopeMa O IJomaau yceu€HHou nupamuibl. [lonarue o6 o0béme. OOBEM mUpaMUIIBI,
MIPU3MBIL.

[Tono6HbIe Tena B mpocTpancTBe. COOTHOMICHHS MEXIY IUIOMIAIIMU MIOBEPXHOCTEH, 00bEMaMu
MOTI0OHBIX TEI.

Bexkmopul u koopounamut é npocmpancmee

llonamusa: eexmop 6 npocmpancmee; HY1€80U GeKMOp, ONUHA HEHYNe8020 8eKMOpd, 6eKMOopbl
KOJLIUHeapHble, COHANPasieHnble U NPOMUEONON0NCHO HANPABIeHHble 6eKmopbl. Pasencmeo 6ekmopos.
Heticmeus ¢ 6exmopamu: croxcenue U BblYUMAHUE BEKMOPO8, CYMMA HECKOIbKUX BEKMOpOs;
yMHodxceHue eekmopa na ducno. Ceovicmea cnodcerus eekmopos. Ceoticmea YMHONCEHUs. 6eKMopa Ha
yucno. Illonamue xkomnnanapHvle eexmopwl. Ilpusnax romnaanapnocmu mpéx eekmopos. Illpasuno
napannenenuneda. Teopema o pasnodxcenuu 6eKkmopa NO MPEM HEKOMNIAHAPHBLIM 6EeKMOPAM.
IIpamoyzonvnas cucmema koopounam 6 npocmpancmee. Koopounamul eexkmopa. Cesasb mencoy
KOOpOUHamamu 6eKmopa u KoopouHamamu moyex. Y2on mexcoy eekmopamu. Ckansaproe npouzeeoeHue
8EKMOPO8.

11 knacc
Tena ppamenust

[unuuaapudeckass MOBEPXHOCTh, OOpasyrolue  MWJIMHIPUYECKON  MOBEPXHOCTH, OCh
IAJTHHIPUYECKOW MmoBepxXHOCTU. [{unmmHap: ocHOBaHUS M OOKOBasi MOBEPXHOCTh, 0Opa3yromias U OCh,
TJI01a/Th OOKOBOW M MOJTHOM MMOBEPXHOCTH.

Konnueckass mOBEpXHOCTh, 0Opa3yrollMe KOHUYECKOM TOBEPXHOCTH, OChb M BEpIIMHA
KOHHMYECKOM moBepxHOCTH. KOHYC: OCHOBaHME W BepIlMHA, 00pa3yromias U OCh, IIONIaAb OOKOBOW U
MIOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolie U BbICOTa, OCHOBAaHUS U OOKOBasi IOBEPXHOCTD.

Chepa u map: ueHtp, paauyc, AMAMETp, IUIOWAAb MOBEPXHOCTH cdeprl. Biaumuoe
pacrosio’keHne cepbl U TI0CKOCTH, KacaTeabHas TUIOCKOCTh K cdepe, tiomanas chepol. M3o0pakenue
TeJ BpalleHHs Ha MI0cKocTH. Pa3BepTka nuIuHApa 1 KOHyca.

KoMOuHamuu ten BpalieHUss U MHOTOTPAHHUKOB. [Ipusma, 6nucannas 6 yuiuHop, ONUCAHHAL
oxono yununopa. Ilepeceuenue cghepvl u wapa c niockocmoro. Kacanue wapa u cghepvl niockocmoio.
MHororpaHHHK, ONUCaHHBIA 0KOJIO cepsl, chepa, BIHcaHHAS B MHOTOTPaHHUK, UJIU TEJIO BPAIllCHHUS.

[Tonsatue 06 o6beme. OCHOBHBIE CBOMCTBA 00beMOB Tell. Teopema 06 0ObeMe MPSIMOYTrOJIHLHOTO
napajuienenunena u ciueActBus u3 Hee. OO0beM nunuHApa, KoHyca. Ob6vem npsaMou U HAKIOHHOU
npusmul, nupamudsi. O0beM 1Iapa u waposo2o cecmenma, MAOMIAAb chephl.

IInowaos nosepxnocmu yununopa, KoHyca, niowaos cgepovl u ee uacmeti. llomoOHsie Tena B
npoctpancTBe. COOTHOIICHHSI MEXIYy IUIOHIAJIMU TOBEPXHOCTEH, oObeMaMu MOJOOHBIX Tell.
Ilpeobpazosanue noodobus, comomemus. Pewenue 3adau Ha NIOCKOCMU C UCNONIbL30BAHUEM
cmepeomempuieckux Memooos.

Cevenust nunuHApa (MapaiiebHO U MEPHIEHAUKYISIPHO OCH), CeUeHUsl KoHyca (mapasuieiabHoe
OCHOBAHUIO U TMPOXOJAIIEE Yepe3 BEPIINHY), CEUCHHUS IIapa. Memoobl HOCMPOEHUs CeYyeHUll: Memoo
C1e008, Memoo HYMpeHHe20 NPOEKMUPOBAHUS, MemOo0 NePeHOcd ceKyujell nI0CKOCU.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mimockoctd u B mpocTpaHcTBe. ClOKE€HHE U BBIYUTAHUE BEKTOPOB. YMHOKXEHHUE
BEKTOpa Ha 4YHCIO. Pa3iokeHHWe BeKTOpa IO TpeM HEKOMIUIAHApHBIM BekTopam. [IpaBmiio
napajuienenunena. PemieHue 3amad, CBA3aHHBIX C MPUMEHEHHEM TMPaBUI JIEHCTBUI C BEKTOPAMH.
[IpsiMmoyronpHas cuctema KoopAuHAT B npoctpaHcTBe. Koopaunatel Bekropa. [Ipocreitmue 3amaun B
KOOpAMHAaTaX. YTroda Mexay Bekropamu. CKalsipHOe MNpPOU3BEACHUE BEKTOPOB. BblunciieHHe yrioB



MEXIY MPSIMBIMA M TUIOCKOCTSAMH. KOOPIUHATHO-BEKTOPHBIN METOJ MpPHU PEHNICHHH T€OMETPHUYCCKUX
3ajay.
Heusicenusn 6 npocmpancmee

Heuoicenus npocmpancmea. Omoobpadicenus. /[gusicenus: u pagencmeo ¢ueyp. Obwue ceoticmea
osudicenutl. Buovl  O0sudicenuil: napanievHblii NEPeHoC, YEHMPAIbHAs CUMMEmpUs, 3epPKaTbHAsL
cummempusi, nogopom eoxpye npamoti. Ilpeobpazosarnus nodoous. Ilpsmas u cghepa Diinepa.



TEMATHYECKOE IJIAHUPOBAHHUE YYEBHOI'O KYPCA (IIO TOAAM OBYYEHMHA)
10 kaace

BbazoBwlii ypoBeHb (68 yacos)

VYray6nennsiii ypoenb (102 yaca)

Ha3zBanue paznena
(TemBbl) Kypca,
(KOIM4Y€eCTBO YacoB)

OcHOBHOE cojiep)KaHne

(OCHOBHBIE BUJIBI JICATEIILHOCTH
yHanmxcst

IHazBanue pasnena
(TemMsl) Kypca,
(KOJIMYECTBO YacoB)

(OCHOBHOE coziep)KaHue

OCHOBHBIE BUJIBI
e TETbHOCTH y4aIluXCsl

Bpenenue B
crepeomerpuro (10

)

OCHOBHBIC TTOHSITHS
CTEPEOMETPUH: TOUKa, IpsMas,
[IOCKOCTb, IPOCTPAHCTBO.
[MpaBmina nzo0paxeHus Ha
[PUCYHKAX: N300paKEHUS
[IJIOCKOCTEH, NapaJlJIEIbHBIX
MPSIMBIX (OTPE3KOB), CEPEAMHBI
oTpe3Ka.

[TonsTHS: NIEpeceKkaronecs
[IOCKOCTH, TIepECEKAIOIINECS
[psiMasi ¥ MII0CKOCTb.

3HAKOMCTBO C MHOTOTPaHHUKAMH,
1300pakeHne MHOTOTPaHHUKOB Ha
[PUCYHKaX, Ha TIPOEKITHOHHBIX
yepTekax. HavanbHbie cBeneHUS O
KyOe U mupaMuie, UX pa3BEPTKA U
Monenu. CedeHns
MHOTOTPaHHHUKOB.

[lorsiTHE 00 AKCMOMATHIECKOM
[TIOCTPOEHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUHN U
CIIEZICTBHS U3 HUX

AKTYann3upoBaTh PaKThl U METOJBI
[UTaHU- METPUH, PENICBAHTHBIC TEME.
TTony4yats mpencTaBiIeHUs O
MPOCTPAaHCTBEH- HBIX (UTypax,
[pa3oupaTh pocTeiime mpaBusia
n300paXkeHus 3TUX QUryp.
M300pakath MPSMYIO U TIIIOCKOCTh
Ha PUCYHKE.

Pacnio3HaBaTh MHOIOIPAHHUKH,
mupaMuLy, Ky0, Ha3bIBaTh UX
PJIEMEHTHI

JlenaTh pUCYHOK Ky0a, THpaMH/IbL,
HaXOIUTh OLIMOKN B HEBEPHBIX
M300paKEHUSIX.

3HAKOMUTBCS C CEYCHUSIMH, C
METOAOM CIIEIOB; UCIIONb30BATh AJIS
[TOCTPOEHUS CEYEHHS METOJ CIIEOB,
KpaTKO 3alKChIBATh IIAru
[TOCTPOEHUS CEUEHUSL.
PacnozHaBaTh Bu ceueHUS U
OTHOLICHUI, B KOTOPBIX CEUCHHE
menuT pedpa Kyda, HaXOIUTh
[IOIAAb CEYCHUSI.

Hcnonp3oBaTh mogodue npu
[PELLICHNH 3a/1a4 Ha ITOCTPOCHUE
CEUCHUI.

3HAKOMHTBCS C aKCHOMAaTHYECKHM
[TOCTPOEHUEM CTEPEOMETPHH, C
AKCHOMaMHM CTEPEOMETPUHU U
CIICAICTBUSIMU U3 HUX.
MnmocTprpoBaTh aKCHOMBI

BBenenue
B cTepeoMerputo (23

u)

(OCHOBHBIE IMPOCTPAHCTBCHHBIC
(buryps.

[loHsATHS CTEpEOMETPUN:
TOYKa, MPsIMasi, TNIOCKOCTh,
mpocTpaHcTBO. OCHOBHEIE
MpaBuJIa H300paKeHMs Ha
PHCYHKE TUIOCKOCTH,
TMapalJICIbHBIX IIPAMBIX
(OTpe3KOB), CEpEIUHBI OTPE3KA.
[ToHsATHSA: IEpECEKAOIINECS
MJIOCKOCTH, TIEPECEKAIOIIHECS
MpsiMasi ¥ TUIOCKOCTE;
MOJTYTIPOCTPAHCTBO.
MHororpaHHUKH,
M300pa’KeHUE TIPOCTEHIITIX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOMINX O0bEKTOB.
AKCHOMBI CTEPEOMETPHUH U
MepBHIE CIEACTBUS U3 HUX.
CriocoObI 3a1aHus TIPSMBIX U
[JIOCKOCTEH B MPOCTPAHCTBE.
O003HaYEHHS TIPSIMBIX U
[JIOCKOCTEH.

Ceuennst. V3o0pakenune
CeUYeHUH HpaMubl, Kyoa u
[TPU3MBI, KOTOPBIE TTPOXOAST
uepes ux pédpa. Mzodpaxenue
MepeceveHus MOMyIeHHBIX
rockocTel. PackpammBanue
MMOCTPOSHHBIX CEYSHUN

Aa3HBIMM IIBCTAMMU. MGTOI[

OnpenensTe IIOCKOCTh KakK
(burypy, B KOTOpOH
BBITTOJIHACTCA IJIAHUMETPUA.
JlenaTh nmpocreime
VIOTHYECKUEC BBIBOAbI U3
AKCHMOMATHUKH ITJIOCKOCTH.
[IpuBOAUTH IPUMEPHI
[pEATHHBIX OOHEKTOB,
nIeIN3aUe KOTOPBIX
MIBJILTFOTCSI aKCUOMBI
FEOMETPUH.

MN3yuath, TpUMEHSATD
MPUHUUIBI [IOCTPOCHUS
CEUYCHMI.

Wcnonp30BaTh )1
[MOCTPOEHUSI CEYEHUN METO/T
CJ€10B, METOJl BHYTPEHHETO
MPOEKTUPOBAHUS, METON
MepeHoca CeKylen
[JIOCKOCTH.

Pemate cTepeomeTpuyeckue
3a/1a4u: Ha OIpeelIeHIe
BHJIa CEUCHUS U
HaXO0XJICHUE €ro IO IH.
IAKTyaJIM3UpPOBATh (PAKTHI H
METO/IbI TUIAHUMETPUH,
[pEIIEBaHTHBIE TEME,
MPOBOAUTH AHAJIOTHUH.
Wcnonp3oBaTh npu
[PELIEHUH 3a]a4 CIEAYIOLIIe
MIaHUMETpUYecKue (PaKThl




[PUCYHKaMH U IPUMEPAMH U3
OKPYKaroIIel 00CTaHOBKH

CIIEZI0B JUIsI TOCTPOEHUS
cedeHuil. CBoiicTBa
[IEPECEUECHUN NIPSIMBIX U
rockocrel. Iloctpoenue
CeueHMil B TUpaMue, Kyoe mo
TpEM TOUKaM Ha péOpax.
Co3ziaHre BBIHOCHBIX
UEPTEKEN U 3aMKUCh LIAroB
MTOCTPOEHHUSI.

[loBTOpEHNE IIIAHUMETPUU.
Teopema o
MPOMOPIIMOHATBHBIX OTPE3KaxX.
[TomoOue TpeyroTbHUKOB.
Teopema MeHnenad. Pacu€rsl B
CEUYEHUAX Ha BEIHOCHBIX
YepTexax.

Vcropus pa3BUTHUS
[IAHUMETPHUU U CTEPEOMETPHH.

1 METOJBI:
Teopembr Daneca u o
MPONOPIIMOHATBHBIX
oTpe3Kax. AITopuTM
ImeneHust oTpe3ka Ha N
[paBHBIX yacTel. Teopema
Menenas.
PaBHOOEApEHHBIN
TPEYTOJIbHUK.
PaBHOCTOpOHHUI
TPEYTOJIbHUK.
[IpssMOYTOJIbHBII
TpeyronbHUK. CBOHCTBO
cpeaHel TMHUU
TpeyronbHuKa. CBONCTBO
OHICCEKTPHCHI yriia
TpeyronbHuKa. CBONCTBO
MeuaH TPEyrolbHUKA.
[Tpu3Haky mogo0us
TPEyroJIbHUKOB.
[TonyuyaTh mpecTaBiIeHUS
00 OCHOBHBIX 3Tamax
[pa3BUTHSA TEOMETPHH KaK
COCTaBHOW 4acTH
(hyHIaMEeHTa pa3BUTHS

TEXHOJIOTUH
[Ipsmbie 1 BsanmHOe pacnonoxeHne NpsMBIX|AKTYaTH3upoBaTh GakThl M METOBI [B3anMmHOe BzauMHoe pacrnosioxeHue KiraccudumnmpoBats
MI0CKOCTH B IIPOCTPAHCTBE: [JIAaHAMETPUH, PEIEBAHTHBIE TEME, [PACIIOJIOKEHHE MPSIMBIX B TIPOCTPAHCTBE. B3aMMHOE PaCIIONI0KEHHE
B IPOCTPAHCTBE.  [IEpPEeCEKAarOIINecs, MapaieNbHbIE TPOBOIUTH MPSIMBIX B CKpemuBaromuyecs IpsMble.  [MPSIMBIX B IPOCTPAHCTBE,
[lapayienbHOCTh M CKPEUTMBAIOIIHECS TIPSIMBIE. QHAJIOTHU. mpoctpaHcTBe (6 4) [[Ipu3HAKK CKPENMBAIONINXCS [MILTIOCTPUPYS PUCYHKAMU H
MPSMBIX [lapamienbHOCTh MPSMBIX U [lepeuncnsaTs BOSMOXKHBIE CIIOCOOBI MPSIMBIX. MPUBOIS TIPUMEPHI U3

W IUIOCKOCTEN
(12 )

[JIOCKOCTEN B IMPOCTPAHCTBE:
[apasuieNbHbIe IPSIMbIE B
[IPOCTPAHCTBE; MAPaJIIENbHOCTD
TPEX NPAMBIX; apaJUICIEHOCTD
MPSIMON U TIJIOCKOCTH.

YTIIBI C COHANpaBICHHBIMU
CTOPOHaMHU; YTOJl MEXIY
PSIMBIMK B IPOCTPAHCTBE.

[PACIIONOXKEHUS ABYX NPSAMBIX B
[IPOCTPAHCTBE,

MJUTIOCTPUPOBATH MX HA IIPUMEPAX.
[laBatb onpeneneHue
CKPEIIMBAOLINXCS IPSIMBIX,
(hopMyITUpOBaTh MIPU3HAK
CKPEIINBAIOLINXCS MPSIMBIX U

IPUMCHATL €ro Mpu pClICHUN 3a4a4.

[lapasnensHble IPSIMBIE B
npoctpancTBe. Teopema o
CYLIECTBOBAaHUH U
€IMHCTBEHHOCTH MPAMON
MapajienbHOU JaHHOU
PSIMOM, MpOXOAILIEH Yepes
TOUYKY IPOCTPAHCTBA U HE

nexanied Ha JaHHOU MPSIMOM.

[peaNbHON XKU3HU.
/loka3bIBaTh TEOPEMY O
CYLIECTBOBAaHUH U
€IMHCTBEHHOCTH
MapajuielIbHON MPSIMOI,
MPOXOJSILEH Yepe3 TOUKyY
MPOCTPAHCTBA U HE

nmexxaiien Ha qpyroi




[TapauienbHOCTh MIIOCKOCTEH:
MapauielibHbIC TIOCKOCTH;
CBOICTBA MapauIeIbHBIX
rockocrel. Ilpocreimme
[POCTPaHCTBEHHBIC (PUTYPHI HA
[IOCKOCTH: TETPadp, KyoO,
MapaJuleNenuIe]; OCTPOCHUE
CEUECHHI

PacrioznaBaTh pu3My, Ha3bIBaTh €&
PIEMEHTBHI.

CTpouTh CeueHHsI TPU3MBI Ha
TOTOBBIX YEPTEXKAX.

[NepeuncnsaTs BO3MOXKHBIE CITOCOOBI
B3aMMHOI'0O PacroNoKeHUs MPsIMOi
U TUTOCKOCTH B IIPOCTPAHCTBE,
MIPUBOJUTH COOTBETCTBYIOIINE
[IPUMEPBI U3 PEAIILHOM JKU3HU.
/laBaTb onpeneneHue
[apaJICIIbHOCTH IIPSIMON U
MJIOCKOCTH.

DopMyJIMpOBaTh IPU3HAK
rapaieaTsHOCTH

MPSIMOM M TNTOCKOCTH, YTBEPKICHIE
0 MPsIMOI

repecedeHns IByX INIOCKOCTEH,
MIPOXOASIINX Yepe3 NapayyieIbHbIe
[IpsIMBIE.

Pemats mpakTH4YecKue 3a1a4M Ha
[IOCTpOEHUE

CEUEHUI MHOTOTpaHHUKA.
OOBACHATH CITydau B3aHMHOTO
[PACIIONIOXKEHHUS

[JIOCKOCTEH.

/laBaTh onpeneneHue
MmapaiienbHbIX MIOCKOCTEN;
[IPUBOIUTH IPUMEPHI U3 PEaTbHON
PKI3HH U OKpY’Karoliel 00CTaHOBKH,
MIUTIOCTPHUPYIOIIME apauIeTbHOCTD
mrockoctel. Mcnonp30BaTh
MPU3HAK NapauIeIbHOCTH OBYX
TIIIOCKOCTEH, CBOMCTBA
MapaJyieIbHBIX MIIOCKOCTEN MPH
[pEIIEHNY 3a7a4 Ha TOCTPOCHHUE.
OOBSCHATE, YTO HA3bIBACTCS
MapayjieaIbHbIM IPOEKTHPOBAHUEM U
KaK BBITOJHAETCS IPOEKTUPOBAHUE

(uryp Ha IIOCKOCTb.

JIemma o nepeceueHun
MapajiebHBIX TPSIMBIX
M10cKOCThI0. [TapannensHOCTh
TpéXx mpsAMbIX. Teopema o Tpéx
MapajICIbHBIX NPSAMBIX.
Teopema 0 CKpEUIMBAIOIIUXCS
MPSIMBIX.

[TapannensHoe
npoektupoBanue. OCHOBHBIC
CBOIMCTBA MapajuieIbHOIO
MPOEKTHUPOBAHUSI.
M300paxkenue pa3Hbx QUTyp B
[apajuIebHON MTPOEKIIUH.
[{eHTpasibHAS IPOEKIIUSI.

'YroJ1 ¢ coHalnpaBJIeHHbIMA
CTOpOHAMU. YTOJI MEXIY
IIPSAMBIMH.

3amayun Ha JTOKA3aTEeNbCTBO U
HCCIIE/IOBAHUE, CBA3AHHBIC C
pacIooKeHUEeM IPSAMBIX B
[IPOCTPAHCTBE.

[IPSIMOIA; JIEMMY O
MepecevdeHnH MII0CKOCTH
IMBYMsI TapayieabHbIMU
[IPSAMBIMU; TEOPEMY O TPEX
MapajIedbHBIX MPSMBIX.
JToka3bIBaTh MPU3HAK
CKPEIUBAOLINXCS MPSIMBIX,
TeopeMy O
CKPEIIUBAOLINXCS PSIMBIX.
/Tokxa3bIiBaTh TEOPEMY O
[pPaBEHCTBE yTJIOB C
COHaIpaBIEHHBIMU
CTOpPOHAMH.

OOBSCHATD, YTO Ha3bIBACTCS
MapajuIeTbHBIM 1
[EHTPATbHBIM
MPOEKTUPOBAHUEM U KaK
BBITIOTHSIETCS
MPOEKTUPOBaHHUE pUryp Ha
MIOCKOCTb.

J{oka3pIBaTh CBOMCTBA
MapajuIeTbHOTO
MPOEKTHPOBAHUSI.
MN300paxxats B
MapaelbHON TPOSKIIMU
[pa3HbIE TEOMETPUIECKHE
(uTypBHL.

Pemate cTepeomeTpuyeckue
3aJla4d Ha JI0Ka3aTEIbCTBO
Y WCCIIeIOBAaHUE, CBSI3aHHBIC
C pacIooKEeHUEM MPSIMBIX
B IIPOCTPAHCTBE.
[TpoBONTE TOKa3aTENBHBIE
[paccyXJIeHUs TIPU PElIeHuN
reOMETPUIECKUX 3a7ad,
CBSI3aHHBIX CO B3aMMHBIM
[PACTIONIOKEHUEM TIPSIMBIX B
MPOCTPAHCTBE.

CpaBHUBATB,




M300pakath B MapajuIeIbHON
MPOEKITUU Pa3THUIHbIE
reoMeTpuiecKre (pUrypsl.
MopaenupoBaTh peaabHbIE CUTyallun
Ha SI3bIKE TEOMETPHUH, UCCIIE0BATh
MOCTPOCHHBIC MOJIETH C
HCITOJIb30BAHMUEM T'€OMETPUUIECKUX
TTOHSITHM.

Mcronb30BaTh IPY PELLIEHNUHN 33134
Ha IIOCTPOCHUE CEUEHU I MTOHATHE
MapauIeIbHOCTH, TTPU3HAKU U
CBOMCTBA napauICIbHBIX NPAMBIX
Ha IJIOCKOCTH

AHAIM3UPOBATh U
OLIEHUBATH YTBEPKICHHUS C
LIENIBIO BBISIBJICHUSA
ITOrM4ecKr KOPPEKTHBIX U
HEKOPPEKTHBIX
[paccyXIEHUM.
MonenupoBaTh peajabHbIe
CUTyallluH, CBA3aHHBLIC CO
B3aMHBIM PaCIIOJIOKEHUEM
MPSIMBIX B TPOCTPAHCTBE, Ha
SI3BIKE TEOMETPHH.
MccenenoBats MOCTPOEHHBIE
MOJIENIN C MCIIOIb30BAHUEM
FEOMETPUUECKUX MTOHATUUN U
TeopeM, armapara anreopsl,
1 (QPOBBIX PECYPCOB.
[Tony4aTs npeacTaBieHUE O
[EHTPATHHOM
MPOCKTHUPOBAHUHU U 00
HMCTOpUHU pabOT IO TEOPUH

MEepCIEeKTUBEI
ITapannensHOCTh [ToHaTHS: TapaIebHOCTD KnaccuduiupoBartb
MPSIMBIX U MPSIMOM ¥ TJTIOCKOCTH B B3aMMHOE PaCIIOIOKEHNE
MJIOCKOCTEH B MPOCTPAHCTBE. MpSAMOU U TJIOCKOCTH B
MPOCTPAHCTBE [Ipr3HaK MapanIensHOCTH MPOCTPAHCTBE, TPUBOIS
(8 1) MIPSIMOM ¥ TUTOCKOCTH. COOTBETCTBYIOIIHE

CBoiiCTBa MapauIeTLHOCTH
MPSIMOM U IJTIOCKOCTH.
['eoMeTpuuecKue 3aJa4u Ha

BBIYHCJICHUC U JOKa3aTCIbCTBO,
CBsA3aHHBIC C ITapaJlJIEIbHOCTBIO

MPSIMBIX U IIOCKOCTEH B
[IPOCTPAHCTBE.

[locTpoeHue cedeHus,
[IPOXOISIILIET0 Yepe3 TaHHYIO
PSIMYIO Ha YepTexe U
MapajieIbHOrO APYyroi

npsiMoi. Pacuér oTHOmEeHUH.

HapaﬂﬂeﬂLHaﬂ IMpoCKI M,

MPUMEPHI U3 peabHON
PKU3HHU.

DopMyIHpOBaTh
OTIpe/ieNeHne
MapauIebHBIX IPSIMON U
MIOCKOCTH.

/loka3pIBaTh MPHU3HAK O
MapauIeTbHOCTH MIPSMON U
MIOCKOCTH; CBOWCTBA
MapauIeTbHOCTH MIPSMON U
MIOCKOCTH.

Pemate cTepeoMeTpuueckue
3a]1a4¥ BBIYMCIIEHUS




MIPUMEHEHHE JIS1 TOCTPOCHUS
ceueHnil Ky0a u
napasuienenumnesaa.

CBoiicTBa mapajuieienuneaa u
[IPU3MBL.

[TapanenbHble MIOCKOCTH.
[Ipu3Haky mapamieabHOCTH
NBYX 1iockocteil. Teopema o
MapajuieTbHOCTH U
©TMHCTBEHHOCTH TIJIOCKOCTH,
WUIPOXOJIALIEH Yepe3 TOUKY, HE
[pUHAIICKALTYI0 JaHHON
MJIOCKOCTH U CIICIICTBUS U3 HEE.
CBo¥iCTBa MapaIeTbHBIX
[JIOCKOCTEMN : O
[MapalJICIbHOCTU ITPAMBIX
MepeceueHus Mpu epeCceICHIN
NIBYX TIapaJlIeIbHbBIX
MJIOCKOCTEH TpeThel; 00
0Tpe3Kax MapayiebHBIX
MPSIMBIX, 3AKITIOYEHHBIX MEXKITY
MapauIeTbHBIMU ILIOCKOCTSIMH,
0 TIEpECEUEHUH MPAMOU C
TIByMSI TTapaijIeTbHBIMA
MIOCKOCTSMU

1 JOKa3aTeNbCTBO,
CBSI3aHHBIE C
MapajIeIbHOCTBIO MPSMBIX
Y IJIOCKOCTEHN B
MPOCTPAHCTBE.

PemaTe npakTudeckue
3aJlauM Ha MIOCTPOEHUE
CEYECHMI Ha uepTexax
TeTpa’ipa u
rapajuIeNenuIea.

Pemate cTepeomerpuueckue
3a/1a4M, CBA3aHHBIE C
[MOCTPOEHUEM CEUEHU I
[JIOCKOCTBIO.

[TpoBOAUTE JIOTHUYECKHU
KOPPEKTHBIC JOKA3aTCIIbHBIC
paccyXIeHus IIPU pELIEHU T
FEOMETPUYECKUX 3a7a4
CBSI3aHHBIX C
[apajienbHOCThIO
[JIOCKOCTEH.

CpaBHUBATH U
AHAJIM3UPOBATh pPEaIbHbIC
CUTYalllH, CBSI3aHHBIE C
MapaiiebHOCTHIO MPSIMON
Y IJIOCKOCTH B
[IPOCTPAHCTBE;
MOJEIUPOBATH peabHbIE
CUTYallH, CBSI3aHHBIC C
MapaienbHOCTHIO MPAMOI
Y IJIOCKOCTH B
MPOCTPAHCTBE, HA SI3bIKE
rEOMETPUU

[eprieH QUK YISIPHOC
Th TIPSAMBIX U
rrockocrer (12 )

[TepnenauKyIIpHOCTD MPSMOM

M TUTOCKOCTH: TIEPIIEHANKYIISIPHBIE
MpsIMbIE B IPOCTPAHCTBE, MIPSIMbIE
napasuieNbHbIe U NePIeHANKYIISP-
HBIE K [IJIOCKOCTHU, IPU3HAK

[epIEeHIUKYISIPHOCTH IPSIMON U

AKTYau3upoBaTh (PaKThl U METOABI
[ITAaHUMETPUH, PETIeBaHTHBIE TEME,
[IPOBOJAMTH aHAJIOTHH.

OOBSICHATE, KAKOH YTOJ1 Ha3bIBACTCS
[YTJIOM MEXY MepeCceKaromUMUCs

IPSIMBIMU,

[leprieHAUKyIIPHOCT
b TIPSIMBIX U
IIOCKOCTEN B

POCTPAHCTBE
(25 9)

[loBTOpEHNKE: TEOpEMa
[Tudaropa Ha MIOCKOCTH,
TPUTOHOMETPHS
PSMOYTOJIBHOT O
TpPEYTrOJIbHUKA.

CBoiicTBa Ky0a 1

IAKTyaIM3UpOBaTh (aKThl U
METO/IbI IJIAHUMETPHH,
[peJIeBaHTHBIC TEME,
MPOBOANTH aHAJIOTHH.
DopMynupoBaTh

OIpCACIICHUSA:




[JIOCKOCTH, TEOpEMa O MPSAMOU
MEPIIEHANKYJIIPHON INIOCKOCTH
IIepnieHAMKYJIAp ¥ HAKJIOHHBIE:
[PacCTOSIHUE OT TOYKHU 110
[IJIOCKOCTH, PACCTOAHUE OT
MPSIMOM 10 TIOCKOCTH.

CKPELUBAIOLIMUCS NPSMBIMHU B
[IPOCTPaHCTBE.

/laBaTp onpenencHue

eI CHANKYIISIPHBIX TPSIMBIX U
[IPSIMOM, ITEPIEHIUKYIISIPHON K
MJIOCKOCTH.

Haxonute yriael Mexay
CKPEIUBAIOLIIMICS MPSMBIMHU B
KyOe ¥ mupaMue.

[TpuBOIUTH MPUMEPHI U3 peaTbHON
PKU3HH U OKpY’Karolleld 00CTaHOBKH,
WJUTIOCTPUPYIO- IIIHE
MIEePIIEHNKYISIPHOCTD MPSIMBIX B
[IPOCTPAHCTBE U
MEePIIeHANKYIISIPHOCTD MPSIMOI

K TJIOCKOCTH.

DopMyJIMpOBaTh IPU3HAK
MEePIICHANKYISIPHOCTH MIPSIMON U
[JIOCKOCTH, TPUMEHSATH ero Ha
MPaKTHKE: OOBSICHATE

[epIeH IUKYIIPHOCTh pedpa Kyba u
ITIaTroHAIIN ero TPaHu, KOTOpast ero
HE COAEP)KHUT, HAXOIUTH JITHHY
mrarosanym Kyba. Beraucnsate
BBICOTY IIPaBUJIBHON TPEYTOJIBHOU U
MPaBUJIBHOM YETBIPEXYTOJIbHOU
MMUpaMUI 110 JJTHHAM pEoep.
Permate 3ama4un Ha BBEIYUCIICHIS,
CBSI3aHHBIE C
MIEePIICHANKYISIPHOCTHIO IPSIMON U
IJIOCKOCTH, C MICIIOIb30BAHUEM TIPU
[PEIICHUH TITAHUMETPHUIECKUX
(haKTOB M METO/TOB.

OOBSCHATH, 9TO HA3BIBAIOT
[TEePIIEHINKYISPOM M HAKIIOHHOHN U3
TOYKH K TIOCKOCTH; IPOEKIIN- er
HaKJIOHHOM Ha TUIOCKOCTb.
OOBSCHATE, YTO HA3BIBACTCS

ACCTOAHUCM . OT TOYKH O0

[PSAMOYT OJIbHOTO
rapajuIeJIeuIea.
BriunciieHre IJMH OTPE3KOB B
KyO€ ¥ IIPSIMOYTOJIBHOM
[apajulelenuIee.
[lepneHIMKyISPHOCTD MIPSIMOU
1 11ocKkocTH. 1IpusHak
[epIEeHIMKYIIPHOCTH PAMON
U 110cKoCcTH. Teopema o
CyILIECTBOBAHUU U
€/IMHCTBEHHOCTH IIPSIMOH,
[POXOSIIEH Yepe3 TOUKY
[IPOCTPAHCTBA U
[EPIEHAUKYIISIPHON K
riockocty. ITnockoctu u

MepIeHANKYISIPHBIX
MpPsIMBIX B IPOCTPAHCTBE;
OIpEIEIICHUE NIPSMOIA,
MEPIEHAUKYIIIPHON K
[JIOCKOCTH.

/Tokxa3bIBaTh: 1EMMY O
[EPIEHAUKYIIIPHOCTH IBYX
MapajuIeIbHBIX MPSMBIX K
TPEThEN MPSIMOI; TEOPEMBI
0 CBSI3U MEXNY
[apajuIeNbHOCTBIO MPSMBIX
1 X
MEPIEHAUKYISPHOCTHIO K
[JIOCKOCTH.

/Toka3bIBaTh: TEOpEMY,

[IEPIEHINKYIISIPHBIE UM TIPSMasBBIPAXKAIOLLYIO IIPU3HAK

B MHOI'OI'paHHHKax.
[leprieHANKYISIp U HAKITOHHASL.
[TocTpoeHune nepneHuKyspa
13 TOYKU Ha MPSAMYIO.
Teopema o TpEx
MepreHanKyIsIpax (mpsamas u
oOpaTHast).

Yron Mexay

CKPCIIHUBAIOIITUMUCS IIPAMBIMH.

[Touck nmeprneHaAnKyISpHbIX
[PSIMBIX C IIOMOILIBIO

MEPIICH IUKYIAPHBIX
rockocTell OpToroHagbHOE
rpoektupoBaHue. IloctpoeHue
cedeHult Ky0a, MPU3MEI,
PaBUIBHONW IUPAMHUIBI C
[TOMOIIBIO OPTOIOHAIBHON
npoekunu. CUMMETpHS B
[POCTPAHCTBE OTHO- CUTEIILHO
rtockoctu. Ilnockoctu
CUMMETpPHIl B
MHOrorpanHukax. [Ipusnax

MepIEeHANKYISIPHOCTH TPSIMOI

MEepIEHIUKYIIAPHOCTH
MpAMON U TJIOCKOCTH;
TEOpEeMy O CYLECTBOBAHUU
U €JUHCTBEHHOCTH NPSIMOM,
MpOXOAALIEH Yyepe3 JaHHYIO
TOYKY U IEPIEHAUKYIIPHON
K TAHHOM IJIOCKOCTH.
M300paxaTh B3aHMHO
NEPICH IUKYISPHbIE
MNPSIMYIO U INIOCKOCTb.
DopMyIHpOBaTH CBOMCTBO
MepIeHINKYIIsIpa 110
OTHOLIEHUIO K TJIOCKOCTH.
[Tony4aTs npeacTaBieHUE O
3HA4YCHUH MEePICHIUKYIsIpa
IUTSE IPYTHUX 00NIacTel HayKH
(pu3uka, 3HEpreTHKA,
mazepHbIC TEXHOIOIUH), B
peabHOM KU3HU (TEXHUKA,
OKpYy’Karomas 00CTaHOBKa).
/loka3bIBaTh yTBEPKICHUS,
CBSA3aHHBIE C TIPOEKINEN

HpHMOﬁ Ha IJIOCKOCTb,




MJIOCKOCTH; MEXK]y TTapaieabHbIMU
MJIOCKOCTAMU; MEXKTY IPSIMON U
[apajuIeIbHOMN €l TUNIOCKOCTBIO;
MEXKIY CKPEIIMBAOIIMMUCI
[MPAMBIMUA.

HaXOIlI/ITI) OTU PACCTOSAHHA B
MPOCTHIX CIydasix B KyOe,
UpaMHUJE, [IPU3ME.

MopaenupoBaTh peaabHbIE CUTyallun
Ha SI3bIKE T€OMETPUH, UCCIEI0BATh
MOCTPOEHHBIE MOJEIH C
MCIIOJIH30BAHNEM T€OMETPHUECKUX
TOHSITHH.

Mcnonp30BaTh IIpu pEUICHNH 3a1a4
Ha TIOCTPOEHHE CEUYEHUI TeopeMy
IMudaropa, cBoiicTa
MPSIMOYTOJILHBIX TPEYTOJIbHUKOB

W IIJIOCKOCTH KaK CIIEICTBHE
cummeTpur. [IpaBubHbIC
MHOFOFpaHHI/IKI/I

Pacu€r paccTosiHHI OT TOYKU
110 TI0CKOCTH. CIIocOo0B!
OILyCTUTb NEPIIECHIUKYIIAPBDL:
CI/IMMCTpI/ISl, CABUI' TOYKHU I10

napajuienbHON npamoit. CiBur

10 HEMAPaJUIEIbHON NPSIMOH,
M3MEHEHHUE PACCTOSHUI

HeMnepneHANKYIApHYIO K
STOU NPSIMOM.

/Tokxa3bIiBaTh TEOPEMY O
TPEX MEPIEHAUKYJIISIpaxX U
TeopeMy oOpaTHYIO TeopeMe
0 TPEX MEPIEHAUKYIIApaXx.
[Tonyuyath pencTaBieHue
00 OpTOroHaIBLHOM
MPOEKTUPOBAHUH.
/Tokxa3bIiBaTh TEOPEMY O
MPOEKIIUU TOUKH Ha
MPSIMYIO.

Pemate crepeomerpruueckue
3a/1a4, CBA3aHHBIE C
MepIeHANKYISIPHOCTHIO
MPSIMOM U INIOCKOCTH.
Petiath mpukiagHbie
3a/1a4M, CBA3aHHBIC C
HaXO0XJICHUEM
FEOMETPUIECKHUX BEINYMH.
Periath cTepeoMeTpUyuecKue
3a/1a4M, CBA3aHHBIC C
MIPUMEHEHNEM TEOPEMBI O
TPEX MEPUEHANKYIAPax,
HaXO0XJIECHUEM PACCTOSHUM,
MOCTPOEHUEM MTPOEKIIHIA.
CpaBHUBATH U
AHAIU3UPOBATH
[YTBEPAKIAECHUS C LETBI0
BBISIBIICHUS JIOTHYECKH
KOPPEKTHBIX U
HEKOPPEKTHBIX
[paccy>KJIeHUM.
IAHaM3UPOBATH U
MOJICINPOBATH HA SI3BIKE
reOMETPUH pealIbHbIE
CUTYalliH, CBSI3aHHBIE C
MepIEeHANKYISPHOCTHIO

HpHMOf/'I " IIJIOCKOCTH,




WCCIIeI0BaTh TIOCTPOCHHEIC
MOJIETIH, B TOM YHUCIIE U C
MCII0Ib30BaHMEM ammapaTa
anreOpsI

YTl MEX Y
PSMBIMU U
[JIOCKOCTSMU

(10 1)

'YIBl B IPOCTPAHCTBE: YTOI
MEXAY IPSIMON U IIOCKOCTHIO;
[IBYTPAHHBII Yroj, JIMHEHHBII
YTOJI ABYTPaHHOTO yIJIA.
IlepnienAMKyIAPHOCTD
[JIOCKOCTEH : TPU3HAK
MepIIeHANKYISIPHOCTH IBYX
rrockocrel. Teopema o TpEx
[epIIeHANKYIpax

AKTYanu3upoBaTh (PaKThl U METOMBI
MJIAHUMCETPHUU, PECIICBAHTHBIC TCMC,
MMPOBOAWTDH aHAJIOTHH.

/laBaTh onpeneneHne yria Mexy
MIPSIMOM U IINIOCKOCTBIO,
(hopMyTUpPOBATH TEOPEMY

0 TPEX NMEPIEHANKYJIIIpax U
o0OpatHyt0 K Hell. HaxomuTh yromn
MEX]1y TTPSIMOM U MJIOCKOCTBIO B
MHOTOTpaHHHKE, PACCTOSHUE OT
TOYKHU JI0 TPSIMOI Ha MJIOCKOCTH,
HMCIOJIB3Ys TEOPEMY O TPEX
rnepneHaukyaspax. [Iposoguts Ha
HgepTexe MepIeHANKYIAP: U3 TOUKU
Ha IPSIMYIO; U3 TOUYKH Ha
[JIOCKOCTb.

/laBaTh onpeneneHne IBYTPaHHOTO
[yI71a 1 ero 3JeMeHToB. OOBICHATE
[PABEHCTBO BCEX JIMHEHHBIX YTJIOB
TBYTPaHHOTO yTJIa.

Haxonutp Ha yepTexe ABYTPaHHBII
YT OJI TIpH pedpe MUpaMHIBL,
MIPU3MBIL, TIapaJUIeIenuIe/a.
/laBaTh onpeneneHne yriia Mexy
MJIOCKOCTSIMU.

/laBatb onpenenenue u
(hopMynHpOBaTH PHU3HAK B3AMHO
MIEePIIeHINKYISPHBIX TIIOCKOCTEH.
Haxoauth yrisl MexXIy
IJIOCKOCTSIMU B KyOe U ITHpaMuie.
Mcnonp30BaTh MPH pElISHUH 32124
OCHOBHBIE TEOPEMbI H METOJIbI
[JIAHUMETPUH.

MopenupoBaTh peadbHble CUTYaLIUU

Ha A3bIKC IT'COMCTPHHU, UCCICAOBATH

'YTJIbI U pacCTOAHUS

(16 u)

[loBTOpEHUE: YOI MEXIY
MMPAMBIMU HA IIJIOCKOCTH,
TPUTOHOMETPHUSA B
IIPOU3BOJIbHOM TPEYTOJIbHHUKE,
TeopemMa KOCHHYCOB.
[loBTOpEHUE: YrOJI MEXKITY
CKPCIIHMBAIOIUMHUCA IIPAMBIMHA
B IIPOCTPAHCTBE.
['eomeTpruueckre MeTObI
BBIUMCIICHUSA yIj1a MCXKOY
[IPAMBIMU B MHOT'OI'paHHHKAX.
JIByrpanssIii yromn. CBOMCTBO
JIMHEWHBIX YTIIOB JBYTPAHHOTO
yrina. [lepnennukynspHele
[JIOCKOCTH.

CBolicTBa B3aUMHO

[EPIICH IUKYIIAPHBIX
riockocTel. [Iprusnak

[EPIICH IUKYJIAPHOCTH
[JIOCKOCTEHN; TeopemMa o
[IPSIMOM MepecedeHus IBYX
[JIOCKOCTEHN
[EPIICHIUKYIAPHBIX TPETbel
[IOCKOCTH.

[IpsiMOYTONBHBII
MapaJuienenumnen; Kyo;
3MEpPEHUs, CBOICTBA
[PSIMOYTOJILHOT O
napasenenumnena. Teopema o
aroHaIu MPsIMOYTOIbHOTO
napajJiesienuIesa 1 CIeacTBUe
n3 He€. CTepeoMeTpUIECKHE U
[PUKJIaIHBIE 33124,
CBSA3aHHBIE CO B3aUMHBIM

ACIOJIOKCHUCM MIPSAMBIX U

IAKTyaIM3upOBaTh (GaKTHl U
MCTOJbI INIAHUMETPHUHU,
[perieBaHTHBIE TEME,
MPOBOAWUTH aHAJIOI'MH.
DopMyIIHpOBaTh
oTpeneneHre ABYIrpaHHOro
yriia. Jloka3plBaTh CBOMCTBO
[PaBEHCTBA BCEX JIMHEMHBIX
YTJIOB IBYTPaHHOTO YTJIa.
KnaccuunuposaTsb
IByTpaHHBIE YIJIBI B
3aBUCUMOCTH OT UX
pagyCHOM MEpBI.
DopMynUpoBaTh
ONpeaeICHUE B3aUMHO
MEPIEHAUKYIISIPHBIX
[JIOCKOCTEH.

Jloxa3pIBaTh TEOPEMY O
MPU3HAKE MEPIEHANKY-
IISIPHOCTHU JBYX IJIOCKOCTEH.
DopMyIHpPOBATh CIEACTBUE
(W3 TIpr3HAaKa) O
MEPIEHAUKYIIPHOCTU
[JIOCKOCTHU, KOTOpas
MepneHAUKysipHa IPsIMOK,
[0 KOTOPOU MEpPECEKaroTCs
IMBE MJIIOCKOCTH, 3TH
[JIOCKOCTSIM.

/Ioka3bIBaTh yTBEPKIEHUS O
€ro CBOMCTBax; TEOPEMY U
CJEICTBUE U3 HEE O
IMMaroHaax
MPSIMOYT'OJIBHOTO
napaJulenenumnesaa.

Pemath CTCPCOMCTPHUICCKHUC




MOCTPOEHHBIE MOJENH C
MCIOJIb30BAaHUEM I'€OMETPUUYECKUX
TMOHSTHM.

Mcnonp30BaTh NpU PELIEHUH 3a4a4
Ha MOCTPOCHUE CEUEHU N
COOTHOILIEHHUS B IPSMOYT OJIbHOM
TPEYroJIbHUKE

MJIOCKOCTH.
[loBTOpEHUE:!
CKpEIMBaIOLIeCs MPsIMBIE,
Mapasuie’dbHble INTIOCKOCTH B
CTaH/JapTHBIX
MHOrorpasHukax. Ilapa
MapajuIelbHBIX MIJIOCKOCTEN Ha
CKPEIIUBAIOIINXCS PSIMBIX,
pacCTOsTHIE MEX Ty
CKPEIUBAIONUMHUCS MPSIMBIMU
B IIPOCTHIX CUTYalIUAX.
OnyckaHue nepreHInKYIsIpoB,
BBIYHCIICHNE PACCTOSHUMN OT
TOYKH JIO TOYKH; IPAMON;
MJIOCKOCTH.

BeruuciieHrne pacCTOsSHAN
MEKTy CKPEIINBAIOIINMUCS
MIPSIMBIMU C IIOMOILBIO
[epIeHIMKYJIIpHON
[JIOCKOCTH.

TpéxrpaHHblid yrodi,
HEPABEHCTBA I TPEXTPAHHBIX
YTJIOB.

Teopema IIudaropa, Teopemsl
KOCHUHYCOB M CHHYCOB ISl
TPEXTPAHHOTO YTia. DJIeMEHTHI
c(heprIecKoi TeOMETPHH:
reoJIe3M4ECKUE IMHUU Ha
3emiie

3a/1a4M, CBA3aHHBIE C
MepIeHAUKYISIPHOCTh
MPSIMBIX U TIOCKOCTEH,
MCIIOTB3YA
MIaHUMeTprudeckue GakThl
Y METOJIBI.

[TpoBOANTE JTOTUYECKU
KOpPEKTHBIE TI0Ka3aTENbHbIE
[pacCyKIeHUS TP PEIICHUH
reoMEeTpUYECKUX 3ajad,
CBSI3aHHBIX C
MEePIEHIUKYIISIPHOCTHIO
[JIOCKOCTEH.
AHaNMM3MpPOBATH U
MOJIEIMPOBATH HA SI3bIKE
TeOMETPUH PeasIbHbIE
CUTYaIlNH, CBSI3aHHEIC C
MEPIEHAUKYISIPHOCTHIO
MPAMBIX U TIJIOCKOCTEH.
HccnenoBath NOCTPOEHHBIE
MOJIETIH, B TOM YHUCIIE U C
MCIIOJIb30BAHUEM anmnapara
anreOphl.

Petiath mpukiaHbie
3a/1a4u, CBSI3aHHBIE C
HaXO0XJICHUEM
FEOMETPUUECKUX BEINYUH

MHOrorpaHHUKU
(11 9)

IToHsiTHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTbI
MHOTOTPaHHUKA, BBITYKJIBIE U
HEBBITYKJIbI€ MHOI'OT'PAaHHUKH;
[pa3BEPTKa MHOTOI'PAaHHHKA.
[Tpu3ma: n-yronpHasi Ipu3Ma;
paHU U OCHOBaHMS IPU3MBI;
mpsiMasi 1 HAaKIIOHHAS TPU3MBL;
OOKOBas U MOJTHAsI TOBEPXHOCTD
[IPU3MBL.

AKTyanu3upoBaTh (aKTbl U METOBI
[IAHUMETPUH, PETICBAaHTHBIE TEME,
[IPOBOAMTH aHAJIOTHH.

[laBatb onpeneneHue
mapasuiesienumnes1a, pacno3HaBaTh
€ro BUJbI M U3y4aTh CBOWCTBA.
JlaBaTb onpeneneHne MUpaMuIbL,
[pacrio3HaBaTh BUIbI MUPAMHU],
(dhopmynupoBaTh CBOKCTBA pEdEP,
[paHel U BBICOTHI MTPaBUIIbHOM

Mmuororpanauk# (7

4)

CucremaTH3anys 3HAHAN:
MHOrorpaHHUK H €ro
hnemeHThl. [lupamuna. Buaesl
nupamu. [Ipasunbaas
nupamuga. [Ipusma. [psamas u
HAKJIOHHAS IIPU3MBI.
[IpaBunpHas npusMa. [psmoit
napasiesnenumner,
MPSIMOYTOJIbHBIN
napajenenumnes, Kyo.

PaboraTh ¢ yaeOHUKOM:
3a7aBaTh BOIPOCHI, JIETaTh
3aMeYaHus, KOMMEHTapHU
AHAJIM3UPOBATH PELICHHE
3aga4yn. PucoBatpb
BBITYKJIbIE MHOT'OIDAHHUKH
C 3aJJaHHBIMH CBOICTBAaMU;
BOCCTAHABIIMBATH OO
B/ BBIITYKJIOTO
MHOTOTPaHHUKA 110 IBYM




ITapamtenenumnen,
[PSIMOYTOJIbHBIN MapasuIenenuIes
1 €ro CBOWCTBA.

TInpamMuia: n-yrospHas
MrpaMuia, FpaHd U OCHOBaHHUE
MUpaMU/Ibl; OOKOBAst U TOJIHAS
[TOBEPXHOCTh MUPAMU/IBI;
MpaBUJIbHAS U yCeUEHHAs
MMpamMua.

OJIeMEHTHI TPU3MBI U TUPaAMUJIbL.
[IpaBuiIbHBIE MHOTOTPAHHUKH
[OHSTHE TPAaBUIILHOTO
MHOTOTPaHHHKA; TPABIIIbHAS
MpU3Ma U MpaBHJIbHAS THPAMHU/IA;
MpaBMIIbHAS TPEYTOIbHAS
MMpaMuia ¥ MPaBHIIbHBINA
rerpasip; kyO. [IpencraBnenue o
[PaBUJIbHBIX MHOIOI'PaHHUKAX
OKTa’p, JOAEKAdAP U UKOCAIP.
CumMMeTpus B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTENIBHO TOUKH,
MPSIMOM, TNIOCKOCTH. DJIEMEHTHI
CUMMETPHH B IUPaMUJIAX,
mapasuiesenunenax, IpaBuIbHbIX
MHOTOTPaHHUKAX.

BerancieHne 351eMeHTOB
MHOTOT'PaHHHKOB: p&Opa,
MaroHau, yTIIbl.

[Tomraae GOKOBOI TOBEPXHOCTH U
[OJIHOM MOBEPXHOCTH MPSMOI
[IPU3MBI, IUIOLIA(b OCHOBAHUH,
Teopema

0 OOKOBOIA TTOBEPXHOCTH MPSMON
rpu3MelL. [nomans 0okoBoit
[MOBEPXHOCTH U TIOBEPXHOCTH
MpaBUIBHONW MUPaMHIBI, TEOpEMa
0 TuIoIa M OOKOBOW MOBEPXHOCTH
yceuEHHOM mUpaMupbl

MPaMHUJIBL.
HaxoauTe miomaas NOJIHON U
OOKOBOI MOBEPXHOCTH MUPAMU/IBL.
/laBath onpenenenne yced€HHON
MU PaMU/Ibl, Ha3bIBATh €€ AIIEMEHTHI.
DopMyIIUpOBATH TEOPEMY O
ruomany OOKOBOH TOBEPXHOCTH
[IPaBUJIbHON YCEUEHHOW MU MUJBI.
Perrath 3a1aun Ha BEIYKCIICHHUE,
CBSI3aHHBIE C TUPAMHUIaMH, a TAKKe
3aJ]a4M HA TOCTPOEHUE CEUYECHUM.
/laBaTh onpeneneHue Npru3Msl,
[pacIiO3HaBaTh BUBI TIPU3M,
M300pakaTh MPU3MBI Ha YePTEKE.
HaxoauTe miomaas MOJTHON MITH
OOKOBOIi TOBEPXHOCTH MTPU3MBL
M3ydate cooTHOIIEHUs Diepa 1iist
gucita pédep, TpaHeit U BepIIuH
MHOrOrpaHHuKa. M3yuats BUIIbI
MPaBUJIHBIX MHOTOTPAHHU- KOB, UX
Ha3BaHUS U KOJIMYECTBO rpaHei.
M3y4aTh CUMMETPHIO
MHOIOIpaHHHKOB.

OOBICHITD, KAKME TOUYKHU
Ha3bIBAIOTCS CUMMETPUYHBIMU
OTHOCUTENBHO JaHHOW TOYKH,
MPSIMOM WK IJIIOCKOCTH, YTO
Ha3bIBa- FOT LIEHTPOM, OCBIO WU
IJIOCKOCTBIO CHMMETPUH (DUTYPHI.
IIpuBOAUTH mpUMEpPHI
CUMMETPHYHBIX (QUTYD B
APXUTEKTYpPE, TEXHUKE, IPUPOJIE.
MopenupoBaTh peadbHble CUTYaLUH
Ha A3BIKE T€OMETPUU, UCCIENOBATh
[MOCTPOEHHBIE MOAEIH C
MCIIOJIb30BAHUEM T€OMETPUYECKUX
ITOHSITUI, UCIIONIE30BATh MOA00HE
MHOTOIpaHHHKOB

BI)IHYKJ'II)IC MHOI'OI'paHHUKH.

Teopema Diinepa. [IpaBunsHbIC

1 IIOJIYIIPABUJIBHBIC
MHOI'OT'paHHUKHA

€ro MPOEKLIMSIM.
/{oka3bIBaTh CBOMCTBA
BBIIIYKJIOT'O MHOTOTPaHHUKA.
PucoBath BBITyKIIbIE
MHOTOI'PAaHHHKU C pa3HON
SUIIEPOBOM
XapaKTEpPUCTUKOM;
MCCIEN0BATh BO3MOXHOCTH
[OJIyYEHHUsI pE3yJIbTATA MIPU
BapbUPOBAHUM JAHHBIX.
J{oka3pIBaTh CBOMCTBA
MPaBUIIBHBIX
MHOT'OI'PaHHHKOB.
[InaHupoBaTh MOCTpOEHUE
MPaBHIIBHBIX
MHOTOTPaHHUKOB Ha
MOBEPXHOCTSIX APYTUX
MTPaBHJIBHBIX
MHOTOTPaHHHUKOB




OOBEMBI
MHOTOrpaHHUKOB (9

)

IMousartue 00 00béMe. O0BEM
MTAPAMHUJIBI, TIPHU3MBI

IAKTyaTH3UpOBaTh (PaKThl U METOABI
[IaHUMETPUU, PETICBAHTHBIC TEME.
OOBSICHATD, KAK U3MEPSIOTCS
00BEMBI TEN, MPOBOJISI AHATIOTHIO C
M3MEPEHUEM IUIOLIANEH
MHOTOYT'OJILHUKOB. DOpMyTHpoBaTh
OCHOBHBIE CBOICTBa 00BEMOB.
N3y4aTh, BHIBOIUTH (HOPMYIIBI
00BEMa MPSIMOYT OJIEHOT'O
napajuienenuneaa, IpusMsl 1
TUPaMUJIBL.

Beraucinsats 00bEM IPU3MBL 1
MUPAMUJIBI TIO UX 3JIEMEHTaM.
[MpuMeHsTH 00BEM TS peleHus
CTEpEOMETPUYECKUX 3a/1a4 U IS
HAXOXKJICHUS] T€OMETPHYECKUX
BEJINYHH.

MozenupoBath peajlbHble CUTYaLUH
Ha sI3bIKE T€OMETPHHU, UCCIIEIO0BATh
[IOCTPOEHHBIE MOJIENIHU C
MCIIOJIb30BaHUEM I€OMETPUUYECKHX
[MOHSATUH

BexTopsl
B mpocTpancTse (12

4)

[TonaTue BekTOpa Ha
[JIOCKOCTU U B IIPOCTPAHCTBE.
CyMMa 1 pa3HOCTh BEKTOPOB,
[IPaBUJIO MApasUIeIeINIIeaa,
YMHOKEHHE BEKTOpa Ha 4KCIIo,
pas3nokeHre BEKTopa o
0a3ucy TpEx BEKTOPOB, HE
JeXaluX B OAHON IUIOCKOCTH.
CxamnsipHOE IPOU3BENCHUE,
BBIUMCIICHHE YT1a MEXKIY
BEKTOPaMU B IIPOCTPAHCTBE.
[Ipocreiinme 3agauu C
BEKTOPAMHU

IAKTyaJIM3UPOBATh (PAKTHI H
METOJIbI TUTAHUMETPHH,
[pereBaHTHBIC TEME,
MPOBOJTUTH AHAJIOTHH.
OneprpoBaTh MOHATHSIMHU:
BEKTOp Ha TUIOCKOCTH H B
MPOCTPAHCTRE;
KOMILIAaHAPHBIE BEKTOPEI.
[IpuBOAUTH MpPUMEPHI
(hM3MUECKIX BEKTOPHBIX
BenmuuH. OcBanBaTh
MpaBHJIa BHITTOIHEHHS
IMeCTBUM CIIOKEHUSI U
BBIYUTAHUS BEKTOPOB,
[YMHOXKEHHSI BEKTOpa Ha
YHCIIO.

/loka3pIBaTh MpHU3HAK




KOMIIJIAaHAPHOCTH TPEX
BEKTOPOB.

/Ioka3bIBaTh TEOpEMY O
[pa3I0XKEeHUH JTFO00TO
BEKTOpA 10 TPEM TaHHBIM
HEKOMITJIaHAPHBIM
BEKTOpaM.

[ToBTOpEHUE:
CEUCHUS,
[PACCTOAHUA U YTJIbI

(8 )

ITocTpoenue ceueHuii B
MHOI'OI'PaHHHUKE.

BeluncieHrne pacCTOSHUN: MEXAY
IBYyMSI TOUKAMH, OT TOYKH 0
MPSMOM, OT TOYKH JI0 INIOCKOCTH;
MEXAY CKpELIMBAIOIAMUCS
MIPSIMBIMHU.

BriunciieHne yriioB: MEXIy
CKpEIIMBAOIIMMUCS MIPSMBIMHU,
MEXAY IPSIMOM U IJIOCKOCTBIO,
IBYTPAHHBIX YTJIOB, YIJIOB MEXIY
[JIOCKOCTSIMA

CTpouTh CedeHre MHOTOTPaHHHUKA
METOJIOM CJIEZIOB.

/laBaThb onpezenenne pacCTosHUSA
Mex1y purypamu.

HaxoauTh paccTossHUE MEXIY
[apajuIeIbHBIMU INIOCKOCTSMH,
MEXAY MIIOCKOCTBIO

1 MapajuiebHON el IpsIMO, MEXIY
CKPELIMBAOIIUMUCS PSIMBIMHU.
CTpOuTh IMHEHHBIN yTol
NIBYTPaHHOTO yTJla Ha YepTexkKe
MHOTOIPaHHHKA U HAXOIUTH €T0
BEIUYUHY.

HaxoouTts yriasl MexXIy
MJIOCKOCTSMUA B MHOTOTPaHHUKAX

IloBTOpEHUE,
00o0IIeHNe

W cCTeMaTH3aIls
3sHaHMH (5 9.)

O6o0m1aromiee MOBTOPEHUE
[MOHATHUI

1 METOJIOB Kypca TeOMETpUH
10-11 kmaccos,
crcTeMaTH3aIus

3HaHUH.

Vcropus pa3BUTHUS
CTEpEOMETPHHU KaK

HAYK{ U €€ pOJIb B Pa3BUTUH
COBPEMEHHBIX WHKEHEPHBIX

1 KOMIIBIOTEPHBIX TEXHOJI orum

Pemate cTepeomerpuueckue
3aJla4uM Ha JI0Ka3aTENbCTBO
MaTEMAaTUYCCKHUX
OTHOIIICHU, HAX0XKJICHUE
r€OMETPUYCCKUX BECINYHNH
(nTuH, YTIJIOB, TIOMAICH,
00BHEMOB).

Wcronp30BaTh NpH
[pereHun
CTEpEOMETPUUYECKUX 3a/1a4
TTaHUMeTpudIeckue GakThl
Y METOJIBI.

[TpoBOANTE JTOTUYECKU
KOPPEKTHBIE JOKA3aTEIbHBIC
[paccyKIeHUs IIPU PELICHUN
CTEPEOMETPUUECKUX U
MJIAaHUMETPUYECKUX 3a/1a4.
CpaBHUBATH U
AQHAJIM3UPOBATh pealbHbIC
CUTYallMU U BBISIBIISITh
BO3MOXHOCTB €€
MOJIETTUPOBAHUS HA SI3bIKE
r€OMETPUHU.

MoneanupoBaTh peanbHyo
CUTYALIUIO Ha SI3bIKE
FEOMETPUH U UCCIEAO0BATh
[MOCTPOEHHBIE MOJIEH, B
TOM YHCIIE U C
KCIIOJIb30BAHUEM ammnapara

areOphl.




11 kaace

BasoBrrit ypoBenb (34 yaca)

VYrny6nennsiii ypoBenb (102 yaca)

Hassanue
pazaena (Tembl)
Kypca,
(KOIM4ecTBO
YacoB)

OcHOBHOE coJiep)KaHue

(OCHOBHBIE BUJIBI JICATEIIBHOCTH
y4anmxcst

IHa3Banue pasnena
(TemMsl) Kypca,
(KOITMYECTBO YacoB)

OcHOBHOE coziep)kaHue

OCHOBHBIE BUJIEI
e TETbHOCTH y4aIluXCsl

Tena BpaieHuUst
(12 4)

Cdepa u map: ueHTp, paauyc,
aMerp; TIoNIa b TOBEPXHOCTH
cdepsl. BzanmHoe pacrnionoxeHue
cdepbl ¥ MIIOCKOCTH; KacaTelbHas
MJIOCKOCTH K cdepe; MIomab
chepsl.

N3o00paskeHue cdepsl, Iapa Ha
MIOCKOCTH.

Ceuenus mapa

[unuHagpruyeckast TOBEPXHOCTb,
00pa3yroITe MUITHHIPHICCKON
[IOBEPXHOCTH, OCh
LMINHAPUUYECKOH TOBEPXHOCTH.
[{ynHAp: ocHOBaHUA U OOKOBast
[MOBEPXHOCTH, 00pa3yro- mas u
OCh; IIOIIAAb OOKOBOM U ITOJIHOM
MMOBepXHOCTH. M300paskeHne
LUINHAPA Ha MIJIOCKOCTH.
Pa3BépTKa HUIMHpA.

Cedenust LnMHAPA (TIOCKOCTHIO,
[apaienbHOU U
MepHeHANKYJIISIp- HOM ocu
LAJTHH]IPA)

KoHnueckas moBEpXHOCTb,
00pa3zyrome KOHMYECKOH
[MOBEPXHOCTH, OCh M BEPILIMHA
KOHUYeCcKOi noBepxHocTu. Konyc:
OCHOBaHUE U BEpILIUHA,
00pa3zyromas 1 0ch; IUIOLIAIb
OOKOBOH M TIOJIHOW OBEPXHOCTH.

Y ceuHHBIN KOHYC: oOpa3syronme

AKTYyalnn3upoBaTh PaKThl U METOJIBI
[JIaHU- METPUU, PEIECBAHTHBIE TEME,
[IPOBOAUTH AHAJIOTHH.

JlaBaTh onpenescHus chepbl U mapa,

UX LIEHTpa, pajiyca, THaMerpa.
Omnpenensts chepy Kak Gurypy

BpalleHUsl OKpY>KHOCTHU. VcciienoBath

B3aMMHOE PaCIONIOKEHUE CPEPhI U
IJTOCKOCTH, IBYX cdep,
HUUTFOCTPUPOBATh 3TO HA YEPTEKAX U
PUCYHKaX.

DopMyIHUpPOBATH OIPEEIECHUE
KacaTelbHOM IITOCKOCTH K cepe,
CBOMCTBO U MPU3HAK KacaTebHOU
[JIOCKOCTH.

3HAKOMHUTHCS C TEOAE3NIECKUMHU
TUHUSMHA Ha cdepe

OOBICHITE, YTO HAa3bIBAIOT

MUJIMHAPOM, HAa3bIBaTh €0 3JIEMECHTHI.

W3yyaTh, OOBACHSITDH, KAK IOIYyYUTh
LMIMHAD ITyTEM BpalleHus
[PSIMOYT OJIbHUKA.

BbIBOANTE, HCIIONB30BaTh (POPMYIIBI
[UIs1 BBIYMCIICHUS TJI0IAIN OOKOBOM
[MOBEPXHOCTH LMIIMH/PA.

W3yuaTh, pacro3HaBaTh pa3BepTKY

nunuHIpa. M300pakaTs MUITHHAP U €ro
CEUEHUSI TUIOCKO- CTHIO, MPOXOSIIEH

4yepes ero och, MapauielbHOW UITH
[epHeHANKYISIPHON OCH.
HaxoauTe mIomanay S TUX CEUEHU.

Tena Bpamenus (24

)

[nnuHapryeckas
MOBEPXHOCTH, 00pa3yIoIIne
LMJIMHAPUYECKON 110
BEPXHOCTH.

[unuuap. Ipsmoit kpyrosoit
i ap. [nomans
MOBEPXHOCTH LIUJIMH]IPA.
KoHnueckas MoBEpXHOCTb,
00Opa3yromme KOHUIECKOU
noBepxHocTh. Konyc. Ceuenue
KOHYCa IIIOCKOCTBIO,
MapaljiebHONW MIOCKOCTU
OCHOBaHMS. Y CEUEHHBIN KOHYC.
MN300pakeHrne KOHYCOB U
YCEUEHHBIX KOHYCOB.

[Tnomaas 6oxoBoOH
IMOBEPXHOCTH U MOJHOU
MOBEPXHOCTH KOHYCa
CrepeoMeTpryecKHe 3a1a4u Ha
IMOKA3aTEeNBCTBO U BHIUYMCIICHHUE,
[MOCTPOEHUEM CEUECHUN
LWIMHAPA, KOHYCa.
[IpuknagHeie 3a1a4H,
CBSI3aHHBIC C [IMJIMHIPOM.
Cdepa u wap.

[lepecedyenue chepsl 1 mapa ¢
rtockocTeto. Kacanue mapa u
cepsl I0CKOCThI0. By u
n300pakeHue mapa.
YpaBuenue chepsl. [Lnomans

cdepbl 1 e€ JacTeid.

CBO0OOIHO OTIEpUPOBAThH
MOHATHUAMMU:
MUIMHAPUYCCKAA
IMOBEPXHOCTD, LIUIUH]P.
N3yuaTs ciocoOsb!
[MOJIy4YEeHU S
LWJIAHAPUYECKON
IMOBEPXHOCTH, LIUJIUH]IpA.
N300paxaTh MWIAHAP U €T0
CEUEHHS TUIOCKOCTEIO.
CB00OOIHO OIIEpUPOBATH
MOHATHSMU: KOHHYECKAs
MOBEPXHOCTb, KOHYC,
yceu€HHbIN KoHyC. 3yuaTh
CIIOCOOBI ITOTYYEHUS
KOHMYECKOM MTOBEPXHOCTH,
KOHYycCa.

N300pakaTb KOHYC U €r0
CEYeHUs TUIOCKOCTHIO,
MPOXOIALIEH uepe3 oCb, U
MIIOCKOCTHIO,
MEePHEHAUKYIIIPHOU K OCH.
BreBOIUTH QOPMYITBI IS
BBIYHCIICHUS OOKOBOU U
[OJIHOM TOBEPXHOCTEHN TeN
BparieHus Pemats
CTepeoMeTpHUYecKre 3aauu,
CBSI3aHHBIE C TENIAaMHU
BpaIIEHUs, HAXOXKICHUEM
rutomaan OOKOBOH U
MOJHOM MOBEPXHOCTH,




W BBICOTA; OCHOBaHMSA M OOKOBast
MOBEPXHOCTb.

W300paxeHne KoHyca Ha
rutockocTu. Pa3BépTka KoHyca.
Cedenust KOHyca (IIOCKOCTBIO,
MmapajiyieibHOM OCHOBAHUIO, U
MIOCKOCTBIO, TIPOXOJISIIEH Yepes
BEPILUHY)

KomOuHanus Te BpalieHus u
IMHOTI'OT'paHHHKOB. MHOFOFpaHHPIK,
OIMCAaHHBIA OKOJIO cephl; chepa,
BIIMCAHHAsA B MHOI'OT'PAaHHUK WJIA B
TENI0 BpaIllCHUS

MOI[GJ'II/IpOBaTI) pCaIbHbIC CUTyallu Ha

SI3BIKE TEOMETPUH, UCCIISIOBATh
[MOCTPOCHHBIC MOJIEITU C
MCII0JI30BAHHEM T€OMETPHUCCKUX
MOHSITUN

OOBACHATE, KAKOE TEJIO HA3LIBAIOT
KPYT'OBBIM KOHYCOM, Ha3bIBaTh €r0
2JIEMEHTBHI.

W3y4ath, OOBSICHATD, KaK MOJYYUTh
KOHYC ITyTEM BpallleHus
[PSIMOYT'OJIbHOT'O TPEYTOJIbHUKA.
M300pakaTh KOHYC M €r0 CeUCHUS

IIJIOCKOCTBIO, HpOXOHHHICfI 4g€pe3 OChb, U

[JIOCKOCTBIO, MEPIEHANKYIISIPHON K
OCH.

M3yuaTh, pacrio3HaBaTh pa3BEPTKY
KOHYCa. BBIBOZII/ITB, HCIIOJIB30BaTh
(hOpPMYIIBI JUTs1 BEIYMCIICHUS TLTOMIA I
OOKOBOI ITOBEPXHOCTH KOHYCA.
HaxoauTs miomann ceucHuH,
[IPOXOSIINX Yepe3 BepIINHy KOHyca
WJTH TIEPIIEHANKYIISIPHBIX €r0 OCH.
OOBICHATD, KAKOE TEJIO HAa3bIBAETCS
YCEYEHHBIM KOHYCOM.

M3yuaTh, OOBACHSTH, KaK €0 HOITY4YNUTh

[IyTEM BpalleHHUs IPAMOYTOIbHOM
Tparenuy. BelBoOuTh, NpUMEHSTH
(hopMyITy Uil BEIYHCIICHUS TIOLIA M
OOKOBOI MTOBEPXHOCTH YCEUEHHOTO
KOHYCa

AKTYyanu3upoBaTh (PaKThl U METOABL
[TAaHUMETPUH, PETICBAHTHBIE TEME,
[IPOBOANTH aHAJIOTHH.

PemaTth crepeomerpuyecKkue 3a1aut,
CBSI3aHHBIE C TEJIAMH BpAIICHUS,
[MOCTPOEHUEM CEUEHHM TEJ BpaIICHUS,
C KOMOWHAIMSIMU TEN BPALLEHUS U
MHOTOTPaHHHUKOB Ha HaXOXKJICHUE

TCOMCTPHUYCCKUX BCIUYNH.

Cummerpus cdepsl U mapa.
CTepeoMeTprUIeCKHE 3a/1aud Ha
ITOKA3aTEILCTBO U BRIUKCIICHHUE,
CBsI3aHHBIE CO chepot U
I1apOM, TTOCTPOSHUEM UX
CCUCHMI IIOCKOCTHIO.
[IpuknaagHbie 3a7a4u,
CBsi3aHHBIE CO cheport U
[IAPOM.

[ToBTOpEHUE: OKPYKHOCThH Ha
IJIOCKOCTH, BBIYUCJICHHUSA B
OKPY)KHOCTH, CTaHIaPTHBIC
nmonoonsa Pasnmuuneie
KOM6I/IHaHI/II/I TCII BpaIlIeHI/ISI nu
MHOFOFpaHHI/IKOB.

Bamaun o Teme «Tena u
[MOBEPXHOCTH BpAIICHHUS

[MOCTPOEHUEM CEYEHUM.
Vcrionb30BaTh Mpu
peLIeHNH 3a1a4
MIaHUMeTprudeckue GakThl
W METO/IBI.

CpaBHUBATH U
AHAJIM3UPOBATH
YTBEPKACHUS C LENBI0
BBISIBIICHUS JIOTUIECKH
KOPPEKTHBIX U
HEKOPPEKTHBIX
[paccyXJIeHUM.
AHaNMM3MpPOBATH U
MOJIETTMPOBATh Ha S3bIKE
reOMETPUH pealibHbIe
CUTYalllH, CBSI3aHHBIC C
KOHYCOM H ITHJIMHJIPOM.
HccnenoBath NOCTPOEHHBIE
MO/IENIH, B TOM YHCJIE U C
WCIIOJH30BAHKMEM ammapaTa
anreOphl. AKTYaIM3UPOBAThH
(haKTBI 1 METOIBI
MIaHAMETPUH,
[perieBaHTHBIC TEME,
MPOBOJTUTH AaHAJIOTHH.
CBOOOIHO OITEpUPOBATH
MOHATHAMU: chepa U map,
LEHTP, PAIIyC, THAMETP
cephl 1 mapa.
WccnenoBath B3aUMHOE
pacrnonoxxenue cepsr u
MIOCKOCTH.
DopMynUpoBaTh
oTpenieneHre KacaTebHON
MJIOCKOCTH K chepe.
/Ioka3bIBaTh TEOPEMEBI O
CBOIICTBE U TIPU3HAKE
KacaTelIbHON MIOCKOCTH.
BreiBomuTh opmyIty s




Mcnonp30BaTh NpU pELIEHUN
CTEPEOMETPUUECKUX 3a7ad
[JTAaHUMETPHYCSCKUE (DAKTHI U METOJIBI
3a7a4d Ha BBIUKMCIICHUE U
JTI0Ka3aTeIbCTBO.

MoaenupoBaTh peajabHblE CUTyalluy Ha
SI3BIKE T€OMETPUU, UCCIIEN0BATh
[MOCTPOEHHBIE MOJIENH C
MCII0JIb30BAaHUEM F€OMETPUUECKUX
MOHATHIA

BBIUMCIICHHUS TUIOLIA N
cdepsl uepes paguyc
cepsl. Pemats
CTepeoMeTpHYECKHE 3a/IauH,
CBsI3aHHBIE CO cheport U
1apoM, HaXOXKICHUEM
rIoIIaau cepsl u eé
4acTel, IOCTPOECHUEM
ceueHnil cdepbl U mapa.
IAHAJTM3UPOBATH U
MOJIETTMPOBATh Ha S3bIKE
reOMETPUH peajibHbIE
CUTyalluu, CBA3aHHBIC C
apom u cepoid.

Petiath mpocThie 3a/1a4u, B
KOTOPBIX (PUTYPHUPYIOT
KOM6I/IHa]_II/II/I TCJI BpalllCHUA
M MHOTOTPaHHUKOB.
Hcnonb30BaTh npu
[pEIIeHUH 33124, CBSI3aHHBIX
co cepoit u mapom,
TTaHUMeTpudIeckue GakThl
W METOJEI.

Periath cTepeoMeTpuuecKue
3a/1au, CBSA3aHHBIE C
TeIaM{ BpaIlleHHS,
MOCTPOEHUEM CEUEHUM Tel
BpaIIeHus, C
KOMOWHAIIUAMH TEJ
BpaIIeHus U
MHOTOTPaHHUKOB.
[IpoBOOUTE TOrHYECKU
KOPPEKTHBIE IOKa3aTebHbIE
[paccyXJIeHUs TIPU PElIeHuN
reOMETPUIECKUX 3a7ad,
CBSI3aHHBIX C
MepIeHANKYISIPHOCTHIO
MJI0CKOCTEH.

AHaJ'H/I3I/IpOBaTL )41




MOJIEIPOBAThH HA SI3bIKE
reoOMETPUH peaslbHbIE
CUTYalliH, CBSI3aHHBIE C
MHOI'OIrpaHHUKaMU.
MccenenoBath OCTPOEHHBIE
MO/JIENIM, B TOM YHCJIE U C
HCIIOJIb30BaHMEM allllapaTa
anreOpsbI

IAHaIUTHYECKAS
reoMeTpHs

(15 1)

[ToBTOpEHNE: KOOPAMHATHI
BEKTOpa Ha INIOCKOCTH U B
MPOCTPAHCTBE, CKAJISIPHOE
MPOU3BEIEHNE BEKTOPOB,
BBIYHCIIEHUE YTIIa MEXIY
BEKTOPaMH B IIPOCTPAHCTBRE.

'Y paBHEHHE IPSIMOH,
MpOXOAsAUIEH Yepe3 JBE TOUKH.
'YpaBHEHHE TIJIOCKOCTH,
HOpMaJlb, YypaBHEHUE
[JIOCKOCTU B OTPE3KaX
IBekTopHOE MPOU3BEICHHUE.
JIvHeliHbIe HEpaBEHCTBA,
IMTMHEHOE MPOrpaMMHUPOBAHUE
IAHAJTUTUYECKUE METOIBI
pacyéra yria Mexay OpsMbIMUA
Y IJIOCKOCTSIMU B
MHOrorpaHHukax. @opmyina
[PACCTOSHMS OT TOYKHU 110
MJIOCKOCTH B KOOPJUHATAX.
HaxoxaeHue paccTosiHUN OT
TOYKHU JI0 TUIOCKOCTH B Ky0Oe 1
MpaBUIILHON MUpaMUIC

IAKTyaIM3upOBaTh (HaKTHI U
METO/JIbI INIAHNUMETPHUU,
[pefieBaHTHBIE TEME,
MPOBOAWUTH aHAJIOI'MH.
CBOINTH IEUCTBUS C
BEKTOPaMH K aHAJIOTMYHBIM
IMENCTBUAM C UX
KOOpJAMHATAMHU.

BcnioMHUTH onpezienenmne
CKaJIIPHOTO YMHOMKEHUS U
€ro CBOMCTBA. BeIamncisaTs ¢
MIOMOIIBIO CKAJISIPHOTO
YMHOKEHHUS JJIMHbBI
BEKTOPOB, YIJIbl MEXIY
HUMH, YCTaHABIUBATh
MEPIeHIUKYIAPHOCTD
BEKTOPOB.

BrIBOIUTH ypaBHEHUE
MIOCKOCTH U (HOPMYITY
[PacCTOSHUS OT TOUYKH JI0
MIOCKOCTH. PemaTs 3agaun,
coueTras KOOpIAUHATHBIN U
BEKTOP- HBI METOJIBL.
[IpoBOIUTE TOrHYECKU
KOPPEKTHBIE JI0Ka3aTEIbHbIC
paccyXaeHusl TP PEILIeHUH
reOMETPUYECKUX 3a]a4 Ha
MpUMEHEHHE BEKTOPHO-
KOOPJMHATHOT'O METOa
IAHATM3UPOBATh U

MOJCIIMPOBATH HA A3BIKC




reOMETPUH peaslbHbIE
CUTYalluH, CBSI3aHHbIE
BEKTOpaMU U
KOOp/JAWHATaMHU.
MccenenoBath OCTPOEHHBIE
MO/JIENIM, B TOM YHCJIE U C
MCIIOJIB30BaHUEM allapara
anreOpebl.

Hcrnonp30BaTh
KOMITBIOTEpPHBIE
MporpaMMsbl. 3HAKOMHUTHCS C
VCTOpUEN Pa3BUTUS
MaTEMaTHKH

TloBTOpEHUE,
00obeHne

W CHCTEMaTH3aIlNs
BHAHUU

(15 gacoB)

CedeHunss MHOTOTPaHHHUKOB!
CTaHJAPTHBIE MHOTOTPAHHUKH,
METOJI CJIEIOB, CTAaHIAPTHEIC
MJIOCKOCTH, TIEPECECUCHIS
MPAMBIX U TIJIOCKOCTEN
[TapannenbHbie NPSIMBIE U
MJIOCKOCTH: TapaJliebHbIE
CEeUueHUs, pacu€T OTHOIIEHU,
YTJIBI MEXKTY
CKpEIIMBAIOIIUMUCS MPSIMBIMU
[lepneHAUKYIISIPHBIE IPSIMBIE U
MJIOCKOCTH: CTaHJIAPTHBIE MMapbl
MEPIEHAUKYIISIPHBIX
MJIOCKOCTEN U MPSIMBIX,
CUMMETPUU MHOTOTPaHHUKOB,
reopemMa 0 TpEX
MepneHauKyspax,
BBIYMCIICHUS JUTMH B
MHororpanHukax [loBropenue:
MJI0IAAN MHOTOYT OJIbHUKOB,
(hopMyJIBI IJIS TUTOIIAIEH,
cooOpakeHUs MOI00uSI.
[limomanu ceuenuit
MHOTOI'PaHHUKOB: IJIOIIATA
MMOBEPXHOCTEN, pa3pe3aHus Ha

9acTH, COOOPaXKEHUS TOI00us

CTpOHuTH CCUCHUSI.

Pemate crepeomerpuueckue
3a/1aud Ha JIOKa3aTelbCTBO
MaTeMaTHIECKUX
OTHOIIICHUH, HAX0XKJICHIE
FEOMETPUYECKUX BEINYUH
(mTuH, YTIIOB, TIIOMAACH,
00BEMOB).

Hcnonb30BaTh npu
[pELICHUU
CTEPEOMETPUUECKUX 3a4a4
MIaHUMETpHUYecKre (DaKThI
Y METOJIBI.

[TpoBOANTE JTOTHUYECKHU
KOPPEKTHBIE JOKA3aTEIbHbIE
[paccy>KIeHUs IPpU pELICHUN
CTEPEOMETPUUECKUX 3a4a4.
CpaBHUBaTh U
AHAJIM3UPOBATh PEaIbHbIC
CUTYallMU U BBISIBIISITH
BO3MOKHOCTh €€
MOJIETUPOBAHUS Ha SI3bIKE
FEOMETPUH.

MonennupoBaTh peanbHyIo
CUTYAIIUIO Ha SI3bIKE

reoOMCTpHU U UCCICAOBATH




MOCTPOCHHBIE MOJICITH, B
TOM YHCIIC U C
MCIIOJIb30BAHKEM arTapaTa
anreOpsl. Mcrnonb3oBath
KOMIIBXOTEPHBIE IIPOrPaMMBI
[IPY PEIICHUH 337124

O0BEM
MHoOrorpanuuka (17

u)

00béM Tena. O0bEM
MPSIMOYTOJILHOTO
napaenenunena. 3aaaun oo
yIBOEHHH Ky0a, 0 KBaJpaType
Ky0a; O TPHUCEKIIUH yTJIa.
CTepeoMeTprudecKre 3a1auu,
CBsI3aHHBIE ¢ 00BEMOM
PSIMOYTOJILHOTO
napaienenumnesna.
[IpuknagHbie 3aa4u,
CBsI3aHHBIC C BBIYHMCJIICHUEM
00BEMA TIPSIMOYTOIHLHOTO
Mapajuienenumnesaa.

OO0BEM MPSMOI TTPU3MEL.
CTepeoMeTpruIeCcKre 3a1auH,
CBSI3aHHBIE C BBIUMCIIEHUEM
00BEMOB TIPSIMON TTPU3MEL.
[TpuxnagHbie 3a7a4H,
CBsI3aHHBIC ¢ 00BEMOM TIPSIMOK
Mpu3Mbl. Beraucienue
00BEMOB TeIT ¢ TTOMOIIHIO
OIpENENEHHOrO UHTErpaa.
O0BEM HAKITOHHON TTPHU3MBI,
MTAPAMHU/TBL.

Dopmyna 00bEMa THpaMUIBL.
OTHoIIeHne 00HEMOB TTUPAMU]]
C OOIIIUM YTIIOM.
CrepeoMeTpruiecKre 3a1auH,
CBsI3aHHBIE C 00bEMaMu
HAKJIOHHOW TTPU3MBI,
MAPAMHU/IBL.

[Ipuxiamabie 33249 110 TEME

«OOBEMBI Tell», CBI3aHHBIE C

CBOOOIHO OTIEpUPOBAThH
IMOHATUSIMHK: 00BEM Tena,
00BEM MPSMOYTOIBHOTO
napasuienenumnesaa.
DopMyNnMpOBaTh OCHOBHbIE
CBOIicTBa 00BEMOB.
/ToxaspiBaTh TEOpEMY 00
00BEME TPSIMOYTOIIFHOTO
napasuiesenumesa,
CIIEICTBHSI U3 HEE.
Pa3pe3aTh MHOTOrpaHHUKH,
MepeKIaabIBaTh YacTH.
Periath cTepeoMeTpUyuecKue
3a/1a4, CBA3aHHBIE C
BBIYHCIICHHEM 00bEMa
MPsIMOYTOJIEHOTO
Mapasuiesenumnesa, MPU3MBL
CpaBHUBATH U
AHATM3UPOBATH
[YTBEPKIECHUS C IIETHI0
BEBISIBJICHUS JIOTHYECKH
KOPPEKTHBIX H
HEKOPPEKTHBIX
[paccy>KJIecHUM.
IAHaNM3UPOBATh U
MOJISIIMPOBATH HA SI3bIKE
TeOMETPUH peasIbHEIE
CUTYaIluH, CBSI3aHHBIE C
00BEMOM TPSIMOYTOITHHOTO
napasuiesenumesa, Mpu3MBl,
nupamuel. McenemoBats
MOCTPOECHHBIE MOJIEIH, B

TOM YHCJIC U C




00BEMOM HAKIIOHHOM MTPU3MBI,
HpPaMUIBL.

[TpumeHneHne 00bEMOB.
BrrunciieHne pacCTOsIHUS 10
MJIOCKOCTH

WCIIOJIb30BAHKEM alllapaTa
anreOpsl.

BrIBOIUTH OCHOBHYIO
MHTErPaIbHYIO GopMyITy
U151 BEIYMCIIEHUST 00BEMOB
Tert.

/Toka3wiBaTh Teopemy 00
00bEME HaKIIOHHOH MPU3MBI
Ha [IPUMEPE TPEYrOIbHOU
MPU3MBI U JIJISI
[TPOU3BOJIBHON ITPU3MBI.
/ToxasbBaTh TEOpEeMy: 00
00BEME TUPAMHUIBL,
(hOpMYIHPOBATh CICICTBHUS
13 Hee: 00bEM yCeuEHHOM
nupamMuibl. BeIBOTUTH
(bopMyITy JUIst BEIYUCIICHUS
00BEMOB yCEUEHHOM
MAPaMHUTBI

O0BEMEI TEIT (5

)

ITousarue 06 06béMe. OCHOBHEIE
cBOlCcTBa 00HLEMOB TEIL.

O0bEéM uIuHIpa, KoHyca. O0bhEM
mapa ¥ Imiomanab cepbl
[TomoOHBIC TEAa B IPOCTPAHCTBE.
COOTHOIIICHHS MEXTY TIOMIAJSIMA
ITOBEPXHOCTEH, 00bEMaMH
TIOTOOHBIX TN

AKTyanu3upoBaTh (HakThl X METO/BI
[UTAHUMETPHH, PEIIEBAHTHBIC TEME,
TIPOBOJIUTH AHAJIOTHH.

BBIBOIHTE, HCTIONB30BATH (HOPMYITBI
00BEMOB: TIPU3MBI, IMIHHAPA,
MpaMUIbl, KOHyCa; yCeUEHHOM
TpaMUIbl M yCeUEHHOTO KOHYCA.
Pemate crepeoMeTprUecKHe 3a1a4H,
CBSI3aHHBIC C BEIYMCIICHHEM 00HEMOB.
dopmyTpoBaTh ONpeeIeHIe
[IIapOBOT'0 CETMEHTA, IIAPOBOT'O CIIOS,
mapoBoro cekropa. [IpuMeHsTh
(hopMyIIBI TSI HAXOXKIEHHS] 00BEMOB
[IIapOBOT'0 CErMEHTA, IIAPOBOT0
CeKkTopa

Pemate crepeoMeTpuuecKHe 3a1auH,
CBsI3aHHBIE C 00BEMOM IIapa u
TUTONIA/IBIO CEpHI.

MozenupoBaTth peaibHble CUTYallK Ha

A3BIKC I'COMCETPUHN, UCCIICAOBATH

TLmomaau
MOBEPXHOCTU U
00BEMBI KPYTIIBIX TEJ
(CA))

O6bém mumuHApa. Teopema 00
00BEME TIPSIMOTO IJTHHIIPA.
[Tomaay OOKOBOM M TTOIHOM
MOBEPXHOCTH [UJIMH/PA
Berarcnenne 005EMOB Tel ©
TMOMOIIBIO OMPENECIEHHOTO
nHTerpana. O0bEM KoHyca.
[Tomaay OOKOBOM M TTOITHOM
MOBEPXHOCTH KOHYCA.
CTepeoMeTpruyecKue 3a1a4u,
CBSI3aHHBIE C BEIUMCIIEHUEM
00BHEMOB TWIIHHIPA, KOHYCA.
[IpuknagHpie 3a1a4u O TEME
«OOBEMBI U TLTONIAN
noBepxHocTel Ten. OOobEM
Iapa 1 mapoBOro CEKTOpa.
Teopema 00 00bEMeE TIIapa.
[Tnomans cdepsi.
CTepeoMeTpruUeCcKue 3a1auu,

CBA3aHHBIC C BBIYMCIICHUCM

CB00OOIHO OTIEpHPOBATH
MOHATHUSIMHK: 00BEM Tela,
TJI0IIa]Th TIOBEPXHOCTH.
DopMyIHpPOBATh OCHOBHBIE
CBOIicTBa 00BEMOB.
JIoka3pIBaTh TEOPEMEI: 00
00BEMe TTHIHApPA; 00
00BEMe KoHyca. BeiBoguTh
(hOpMYIIBI AJIS1 BEIYUCIICHUS
00BEMa yCeu€HHOT0 KOHYCA.
WccnenoBaTh MOCTPOCHHBIE
MOJIEIIH, B TOM YHCIIE U C
WCIIOJIH30BAHMEM amrapaTa
anreOphl.

3HATh BO3MOYKHOCTH
[peIIeHus 3a7a49 Ha
MOCTPOCHUE IUPKYJIEM H
IMTMHENKOM, O KITaCCUYECKUX
Hepa3pelMMbIX 3a/ja4ax.

CB0001HO OnIEpUPOBATh




MOCTPOEHHBIE MOJIENH C
HMCHOJb30BaHUEM I'€OMETPUUECKUX
TOHSITHH.

AKTyalu3upoBaTh (DAKThI U METOJIbI
[JIAHUMETPUH, PEIIEBAHTHBIE TEME,
[MPOBOJIUTH aHAJIOTHH.

Pewiats cTepeomerpuueckre 3aaauu,
CBSI3aHHBIE C COOTHOIIEHHEM 00HEMOB
U TTOBEPXHOCTEH MOO00HBIX TEN B
[MPOCTPAHCTBE.

MoaenupoBaTh peajabHblEe CUTyalluy Ha
SI3bIKE T€OMETPUU, UCCIIEN0BATh
[MOCTPOEHHBIE MOJIENH C
HMCIOJb30BAHUEM I'€OMETPUUYECKUX
TMOHSITUN

00BEMOB 11apa, IIapoBOro

CErMCHTA, IapOBOI'0 CEKTOpA.

[pukinamabie 33249 110 TEME
«O0BEMBI TeT», CBSI3aHHBIE C
00BEMOM I11apa U IO b0
cepsl.

COOTHOIIICHUST MEXKTY
MJIOIIA/ISIMU TTOBEPXHOCTENU U
00bEMaMK MOTOOHBIX TEJI.
[MomoOHBIC TENa B
npocTpaHcTBe. 3MeHeHne
00bEMa IpH 1O100UH.
CTepeoMeTpruiecKre 3a1aum,
CBA3aHHBIC C BBIYUCIICHUEM
00BEMOB TeIT U IO ACH
[MOBEPXHOCTEN

MOHSATHSIMHU: IIAPOBON
CErMEHT, 1IapOBOU CIIOH,
[IapPOBOM CEKTOP,
OCHOBAHHEC U BBICOTA
CerMeHTa, OCHOBaHHE
BBICOTA IIAPOBOT'O CIIOSI.
BbuiBoAUTE POpMYIIBI TSI
HaXO0XKIEHUS 00HEMOB
IapOBOT'0 CETMEHTA,
[IIApOBOT'0 CEKTOPA,
MJI0IIA U CQEpPHI.
/ToxaspiBaTh TEOpEMY 00
00BéMe Tapa.

Pemate crepeomerpuueckue
3a]a49u, CBS3aHHBIE C
00BEMOM Imapa, mapoBoro
CerMenTa, IapoBoro
CeKTopa, MIoMAaabo chepsl.
CpaBHUBATH U
AHATM3UPOBATH
[YTBEPKIECHUS C IIETHI0
BBISIBJICHUS JIOTHYECKH
KOPPEKTHBIX H
HEKOPPEKTHBIX
[paccyKIeHUM.
IAHaITM3UPOBATH U
MOJIEIIMPOBAThH HA SI3BIKE
TEOMETPUH pPeaTbHbIE
CUTYaIliH, CBSI3aHHBIE C
00BEMOM T1apa, MapoBOro
CerMeHTa, MapoBOro
CEerMeHTa, IJIOMIA IBI0
cepsl.

CBOOOIHO OTIEpPUPOBATH
MOHATHEM: TIOJOOHBIE TeNa
B IIPOCTPAHCTBE.
Breraucisate 00BEMBI TEN C
MOMOILBIO OMpPeNeIEHHOIO

MHTCIrpajia.




Pemath cTepeomerpudeckue
3aJ]aun, CBSI3aHHBIC C
COOTHOIICHUSMH MEXKTY
MJIOIIAISIMU TTOBEPXHOCTEN
1 00bEMaMHU IOJLOOHBIX TEIL.
[TpoBOAUTE JTOTUYECKHU
KOPPEKTHBIC JOKA3aTEIbHbBIC
[pacCyKIeHUS TP PEIICHUN
FEOMETPUYECKUX 3a7ad,
CBSI3aHHBIX C BEIYHCIICHUEM
00BEMOB TEJN C TIOMOIILIO
ONpeaeIEHHOrO NHTErpaa,
HaXO0XKJICHUEM
COOTHOIICHUS MEXKITY
MJIOIIA/ISIMU TTOBEPXHOCTEN
1 00bEMaMHM MTOIOOHBIX TEII.
IAHATH3UPOBATH U
MOJIEIMPOBATh Ha A3bIKE
FEOMETPUM PeaJIbHBIE
CUTYyallUH, CBA3aHHBIE C
00BLEMaMU U
[MOBEPXHOCTSIMU T€J, Ha
ITOKa3aTeIbCTBO M Ha
HaXO0XJICHIE
r€OMETPUYECKUX BEIIMYUH




BekTopsl 1
KOOpJAUHATHI B
[IPOCTPaHCTBE
(10 w)

BekTop Ha IIOCKOCTH U B
npoctpancTBe. CloxkeHue u
BBIYUTAHHE BEKTOPOB.

'YMHOKEHHE BEKTOpa Ha YHCIIO.
Pa3znoxenue BekTopa 1o Tpém

HECKOMILJIaHaAPHBIM BEKTOPaM.
IIpaBuiio nmapasuienenunesna.

Perienue 3a7a4, CBSI3aHHBIX C
[IPUMEHEHUEM IIPABUII JEUCTBUH C

BEKTOPaMHU.
IIpssMoyrosbHas cucreMa
KOOp/AWHAT B TIPOCTPAHCTBE.
KoopauHats! BekTOpa.
IIpocreitiue 3agaun B
KOOpJAMHATax. YToJ MEeXIy
BekTopamu. CKansipHOoe
[POM3BEIEHNE BEKTOPOB.
BerancieHne yriioB Mexny
MIPSIMBIMHU U IIJIOCKOCTSAMH.

KoopanHaTHO-BEKTOPHBIA METO/T
[PH PEIICHUH TEOMETPUIECKUX

3agaqd

AKTYyanu3upoBaTh (PaKThl U METOABI
[JIaHUMETPUH, PEIEBAHTHBIE TEME,
[IPOBOJUTH aHAJIOTHH.

OnepupoBaTh MOHATHEM BEKTOP B
[IPOCTPAHCTBRE.

DopMyIMpOBATh IPABUIIO
napaJuieenumneaa npy cIoKeHun
BEKTOPOB.

CxJ1apIBaTh, BEIYUTATh BEKTOPHI,
YMHOXKaTh BEKTOp Ha YHCIIO.

M3y4aTh OCHOBHBIE CBOMCTBA ITHX
onepauui. JlaBate onpenencHue
MIPSIMOYTOJTEHOW CHCTEMbI KOOPIMHAT B
[IPOCTPAHCTBE.

BrIpa3suTs KOOPAWHATHI BEKTOpA depes
KOOPAWHATHI €r0 KOHIIOB.

BBIBOIUTE, HCIIOJIB30BATH (hOPMYITY
[UIMHBI BEKTOPA U PACCTOSHUS MEXKIY
TOYKaMHU. BeIpaxxaTh CKasipHOE
[IPOU3BEICHHUE BEKTO- POB YEPE3 UX
KOOPAWHATEI, BEIYUCIATE YOI MEXIY
IByMsI BEKTOPAMH, ABYMS IIPSIMBIMH.
Haxonute yrom Mexay npsiMon u
[JIOCKOCTBIO, YTOII MEXKTY OBYMS
[JIOCKOCTSMHU aHATUTUYECKUMHU
METOIaMHU.

BbIBOANUTE, HCIIOIB30BATH (POPMYITY
PACCTOSTHHUS OT TOYKH JI0 IIIOCKOCTH

JIBmxenus (5 9)

/IBM>KEHHS TIPOCTPAHCTBA.
OTtobOpaxenus. [[BuxeHus u
paBeHcTBO Guryp. O6mue
CBOMCTBA JIBM)KEHUM. Buabl
IBHKEHUI: TapaJlICIIbHBINA
nepeHoc, eHTpaIbHas
CUMMETPHSI, 3epKajibHas
CUMMETPHUSI, IOBOPOT BOKPYT
npsimoii. [IpeobpazoBanus
nonobust. [psimast u chepa
Ditnepa.

['eomerpuueckue 3agauu Ha
MPUMCHCHUEC NBUKCHUSA

[TpumeHsTH IpaBUIa
BBIIOJTHEHUS JSHCTBUI
CIOXEHUS U BEIYUTAHUS
BEKTOPOB, YMHOXCHUA
BEKTOpa Ha YUCIIO MPH
[PEIICHUH 3aad.

HaxoauTe KoOpAMHATHI
BEKTOpa B JJAaHHOM 0azuce u
CTPOUTH BEKTOP IO €ro
KOOpPIUHATAM.

BcrioMHUTE onpeneneHne
CKaJIIPHOTO YMHOXKCHHS U
ero cBoiicTBa. BeunucisTh ¢
MTOMOIIBIO0 CKAISIPHOTO
IYMHOXCHU NJINHBI
BEKTOPOB, YIJIbI MEXIY
HUMH, YCTaHABJINBATH
MEPIEHAUKYISIPHOCTh
BEKTOPOB.

AHaTU3UPOBATH U
MOJZIETIUPOBATH HA A3BIKE
FEOMETPUU pEaJIbHBIE
CUTYalllH, CBSI3aHHBIE C
(hPM3MUECKIMH BEKTOPHBIMHU
BEJIUYMHAMM.
Vcnonb30BatTh npu
[PELIECHUH 3a7a4, CBA3aHHBIX
C BEKTOpaMH B
MPOCTPAHCTBE,
MJIaHUMETpUYeCcKre (PaKThl
Y METOJIBI.

CBOOOIHO OTIEpUPOBATH
MOHATHSAMU: OTOOpaKEHHE
MPOCTPAHCTBA Ha celsl,
IMBU>KEHUE IIPOCTPAHCTBA;
LIEHTpaJIbHAsI, OCEBas U
3epKaJIbHAsl CHMMETPUH,
MapajielnbHbIA TEPEHOC;

aBEHCTBO U og00ue




¢buryp.
/loKka3bIBaTh yTBEPKICHUS O
TOM, YTO IICHTPAJIbHAS,
oceBasi M 3epKalibHast
CUMMETPHH, MapayieIbHbIH
MEPEHOC SIBISIOTCS
ITBUYKCHUSIMU. BBIMOIHATH
peoOpa3oBaHus M0100uSI.
OrnepupoBaTh MOHSTUSIMU:
npsimasi u cepa Dusepa.
Pemiats reomerpuueckue
3a]]a9u C UCIIOJIhb30BaHUEM
TBIOKCHUH.

Wcronp30BaTh NpH
[PEIICHUH 3a/1a4 JIBHYKCHHUS
MPOCTPAHCTBA U X
cBoiicTBa. CpaBHHUBATH U
AHATM3UPOBATH
[YTBEPKIECHUS C IIETHI0
BBISIBJICHUS JIOTHYECKH
KOPPEKTHBIX H
HEKOPPEKTHBIX
[paccy>KIeHUM.
HccnenoBath NOCTPOEHHBIE
MOJIEITH.

Hcmonb30BaTh ITUGPOBHIC

pecypcsl

[ToBTOpEHUE,
0000IIIeH e

158
CHCTeMaTH3aIUs
sHauuit (7 9)

OcHOBHBIE (GUTYPBI, (HAKTHI,
TeOpeMbI Kypca IUIaHUMETPHH.
3a1aun INIAHUMETPUH U METO/IBI
WX PEeIICHUS.

OcHoBHbIE QUTYPHIL, HaKTHI,
TEOpEMBI Kypca CTepEeOMETpHH.
3amaqn CTEpEOMETPHH U METOJIbI
WX PeIICHUS

PemaTe npocreiiiue 3aga4u Ha
HaXOXXJCHUE IJIMH U YTJIOB B
reoMeTpUIecKUX (pUrypax, IpuMeHATh
teopemy Iludaropa, Teopemsl cuHycoB
1 KOCUHYCOB.

HaxonuTs miomaap MHOTOyr oJIbHHUKA,
kpyra. PaciosHaBath mogoOHbIE
(Urypsl, HAXOAUTH OTHOLICHUS JAJIHH U
JIOIIAIEH.

Vcnonbs30BaTh NpH peIIEHUN

CTEpEOMETPUUYECKUX 3a/1a4 (PAKTHI U

TToBTOpEHUE,
0000111eH1E

1 CHCTEMATH3aLIHs
BHAHWH

(17 1)

O6o0maroriee MOBTOpPEHHE
MOHSITUH U METOAOB Kypca
reomerpun 10—11 kmaccos,
CHUCTEMAaTH3alus 3HAaHUI.
Vcropus pa3BUTHS
CTEPEOMETPUHU KaK HAYKH H €€
[POJIb B Pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOIOTUI

Pemate cTepeomeTpuyeckue
3aJla4¥ Ha JI0Ka3aTEeNbCTBO
MaTEeMaTHYECKIX
OTHOIIICHWH, HAX0KJICHIE
reOMETPUIECKIX BEITUYUH
(JUTHH, YTIIOB, TUTOIIAICH,
00BEMOB).

Hcnonp3oBaTh pu
pEeIIeHuN
CTEpEOMETPUUECKUX 3a/1a4
MIaHUMEeTpUYecKre (DaKThl




MCTO/IbI IIJIAHUMCTPUN

Y METOJIBI.
[TpoBOIUTE JTOrHYECKU
KOPPEKTHBIC JOKA3aTEIbHbIE
paccyXIeHus IIPU peLICHUN
CTEpEOMETPUUYECKUX U
MIaHUMETPUYECKHX 3a/ad.
CpaBHUBATH U
AHATM3UPOBATH PeabHbIE
CUTyallUU U BBISABJIATH
BO3MOXXHOCTb €€
MOJIEIIMPOBAHMS Ha S3bIKE
reoMETpHUH.

MopenupoBaTh peanbHYyIO
CUTyalllIO Ha SA3BIKC
reOMETPUH U UCCIIEI0BATh
MOCTPOCHHBIC MOJICIIN, B
TOM YHCJIC U C
WCIIOJH30BAHMEM amrapaTa
anreOpsl. Mcmons30BaTh
KOMITHIOTEPHBIE TPOTPaMMBI
MY PELICHUH 3a/1a4.
[TonyuyaTh mpecTaBieHUE O
TEOMETPUH KakK O
[pa3BUBAIOLLEICS HAYKE,

15 (14011571
OKPYKaOIUK{ MUD,
CBSI3aHHOM C pealbHbIMU
00BbEeKTaMH, ITIOMOTraroIei
[PEIINTH peabHBIE
PKU3HEHHBIC CHTYAIH O
[POJTH CTEPEOMETPHUH B
[Pa3BUTHUH COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
}TGXHOJ'IOFI/II\;I




PABOYAS MTPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»
IHHOACHUTEJIBHASA 3ATINCKA

YueOHbIid Kypc «BeposiTHOCTh M CTAaTHUCTHKA» 0a30BOTO W YIrIIyOJEHHOTO YPOBHSI SIBISICTCS
MPOJIOJDKEHHEM M Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca OCHOBHOM mikouibl. Kypc mpenHazHaveH
it GopMHpOBaHUS Yy OOYYAIOUIUMXCS CTATHCTUYECKOH KYJIbTYphl M TIOHUMAaHHS POJU TEOPHUHU
BEPOSITHOCTEN KaK MaTeMaTUYECKOTO MHCTPYMEHTA JUIsl M3YYEHHS CIYy4alHbBIX COOBITUM, BEIMYUH U
npoueccoB. IIpu n3yyennn xypca oOoramjaroTcsi IpeACTABICHUS YJalUXCs O METOAAX UCCIIEIOBaHUs
W3MEHUMBOTO MHpA, PAa3BUBAETCS MOHMMAaHUE 3HAYMMOCTH M OOIIHOCTH MaTeMaTHYECKHX METOJOB
[IO3HAHUS KaK HEOThEMJIEMON YaCTU COBPEMEHHOI'O €CTECTBEHHOHAYUYHOTO MUPOBO33PEHUS.

CopnepxaHue Kypca HampaBJIEHO Ha 3aKpeIyieHHE 3HaHWW, MOJYYeHHBIX MPH H3YYEHHHM Kypca
OCHOBHOM IIKOJIBI M HAa Pa3BUTUE MPEICTABICHUN O CIydalHBIX BEIMYMHAX U B3aUMOCBS3AX MEXKIY
HUMH Ha BaXKHBIX MPUMEPAX, CIOKEThl KOTOPBIX MMOYEPIHYTHI U3 OKpYyKarollero Mupa. B pesynbrare y
00yJarommMxcsi JOKHO CHOPMHUPOBATHCS TMPEICTaBIeHWEe O HauOoJsiee YMOTPEOUTEIbHBIX U OOIIHNX
MaTeMaTHYECKUX MOJEISAX, UCIOIb3yEMbIX ISl OMHCAHMSI aHTPOTIOMETPUUYECKUX U JeMOTpapUuecKux
BEJIMYMH, TMOTPEIIHOCTEN B pa3lMyHbIE poOJila H3MEpPEHUsX, JUIMTEIbHOCTH O€30TKa3HON paboThl
TEXHUYECKUX YCTPOUCTB, XapaKTePUCTUK MACCOBBIX SBJIEHUN U MPOIIECCOB B OOIIECTBE.

B cooTBercTBUM C yKa3zaHHBIMHM II€JIIMH B CTPYKType ydeOHOro kypca «BepositHocTh u
CTaTHCTHUKa» CpeAHeW IIKoJbl Ha 0a30BOM U YriyOJIE€HHOM ypOBHE BBIJECIEHBI OCHOBHBIE
coziepkarenbHble TUHUM: «CiydaiiHble cOOBITUS U BeposATHOCTU» U «CilydaiiHble BETUYMHBI U 3aKOH
OOJIBIINX YHCEID).

Conepxannie ymHUH «CiydaifHble COOBITHSI W BEPOSTHOCTH» CIY)KUT OCHOBOW IS
(dbopMUpOBaHMS TPEACTABICHUN O paclpeieieHUH BEPOSTHOCTEH MEXIy 3HAUYEHUSIMHU CIIydalHbIX
BenuuuH. Ha 0a3oBoM ypoBHe 3Ta JMHUS HEOOXOoIuMa ISl M3YYEHHUs 3aKOHA OOJIBIIMX YHCeNn —
(yHIaMEHTAJIbHOTO 3aKOHA, JEWCTBYIOIIETO B MPUPOJIE M OOIIECTBE M MMEIOIIEr0 MaTeMaTHYECKYIO
dbopmanusiuio. CaM 3aK0H OOJIBLINX YHCEN MpeIaraeTcsi B 03HaKOMUTENbHOM (opMe ¢ MUHHUMAJIbHBIM
UCII0JIb30BaHMEM MaTeMaTHueckoro ¢opmanuizma. B To jxe Bpemsi Ha yriiy0JieHHOM YPOBHe Ba)KHYIO
4acTb B JTOH COJIEp>KaTeNbHON JIMHUM 3aHUMaeT HU3y4eHHE T€OMETPUYECKOr0 M OMHOMHAIILHOTO
pacmpeneneHuii 1 3HaKOMCTBO C MX HENPEPBIBHBIMU aHAJIOraMM — MOKa3aTeIbHbIM U HOPMAaJIbHBIM
pacnpeneneHusMH.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU CIIyYallHbIMM BEJIIMYMHAMU, AKLUEHTUPYIOT BHHMAaHUE
IIKOJIbBHUKOB Ha OMUCAaHUHM M M3yYEHUH CIIYYalHBIX SBJICHUN C MOMOIIBI0 HEMPEPHIBHBIX (YHKIIHIL.
OcCHOBHOE BHHMMAHHE YIEISETCA IOKAa3aTE€IbHOMY M HOPMAJIbHOMY paclpeleieHusM, MPU 3TOM Ha
0a30BOM YpOBHe TIpEIIOJiaraeTcs O3HAKOMUTEIIbHOE U3yuyeHHEe MaTepuana 0e3 J10Ka3aTebCTB
MPUMEHSIEMbIX (DaKTOB.

B kypce Ha yruiy0JieHHOM YpOBHe IpEeIyCMaTpPUBAETCS O3HAKOMUTEIBHOE HM3yYEHUE CBS3U
MEX]ly ClydyailHBIMU BEIMYMHAMH U OMHCAHUE 3TOM CBS3U C MOMOIIBIO KO3 PULIMEHTa KOPPENALUA U
€ro BEIOOPOYHOIO aHanora. DTU 3JIEMEHTHI COJEpKaHMsI Pa3BUBAIOT TeMy «JluarpaMmbl paccenBaHUS,
U3YYEHHYI0O B OCHOBHOM IIKOJ€, M BO MHOIOM OIMPAIOTCA HAa CBEIEHUs U3 KypcOB anreOpbl H
TEOMETPHH.

Emé€ oauH »2ieMEHT conepkaHus YIJIyOJIeHHOrO0 YPOBHsI, KOTOpPBI IIpeUIaracrcs B
O3HAKOMHUTENBHOM  TOPAJKE —  IOCIEA0BATEIbHOCTh  CIyYalHBIX HE3aBUCHUMBIX  COOBITHIA,
HACTYNAIOUIMX B €IUMHUIy BpeMeHH. O3HaKOMJIEHHE C paclpelesIEHUEM BEPOSTHOCTEH KOJIMUYECTBA
TaKUX COOBITHI HOCUT Pa3BUBAIOLIUI XapaKTep U SBISIETCS aKTyalbHBIM Ui OyAyIIUX aOUTYypUEHTOB,
MOCTYMAIOMINX HAa y4yeOHbIE CIEUATbHOCTH, CBS3aHHbIE C OOIIECTBEHHBIMU HayKaMHM, IICUXOJIOTUEH U



yIPaBJICHUEM.

B yueOHOM I1aHe Ha U3ydeHHE YU4eOHOTro Kypca «BeposSTHOCTh M CTAaTHCTHKA» Ha 0a30BOM U
yrIyOJaEHHOM ypOBHE OTBOAMUTCS | ydeOHBIH Yac B HEACTIO B TCUCHHE KaXIOTO roja 00ydeHHUs, BCEro
68 y4eOHBIX YacoB.

HNPEIMETHBIE PE3YJIbTATbBI

K koH1y 00y4yenust o0yqaromuiics MosyduT CIeIyIolne MPeIMETHbIE Pe3yIbTaThl:
10 kaace
Ba3oBblii ypoBeHb

— YuraTe ¥ CTPOUTH TaOIUIIBI U AUATPAMMBI.

— OmnepupoBaTh MOHATHAMH: cpeiHee apudmernyeckoe, MennaHa, HauOoJbllee, HalMMEHbIIEe
3HaYEHHUE, pa3Max MacCUBa YUCIIOBBIX JaHHBIX.

— OmnepupoBaTb MOHATUAMHU: CIy4alHbI JKCHEpPUMEHT (OMBIT) W CiIydailHOe COOBITHE,
3JIEMEHTapHOE COOBbITHE (IEMEHTApPHBIA MCXOM) CIIY4allHOTO OIBITA; HAaXOJUTh BEPOSTHOCTU B
OTIBITaX C PAaBHOBO3MOKHBIMH CIy4alHBIMU COOBITUSIMU, HAXOJUTh U CPAaBHUBATH BEPOSITHOCTH
COOBITHI B M3YYEHHBIX CIIy4alHbIX IKCIIEPUMEHTAX.

— Haxomutes u ¢opMynmupoBaTth COOBITHS: TEpEeCceYCHHE W OOBEAMHEHHE MAaHHBIX COOBITHIA,
coObITHE, MPOTHBOIOJIOKHOE JAHHOMY COOBITHIO; IOJB30BaThCA AuarpaMmamu Oilepa u
(hopmysI0ii CIIOKEHUS BEPOSTHOCTEH MPY PEIICHUH 3a1a4.

— OmnepupoBaTh MOHATUSAMHU: YCJIOBHAs BEPOATHOCTb, HE3aBHUCHUMBIE COOBITHS; HAXOIUTh
BEPOSATHOCTH C MIOMOIIBIO MTPAaBUJIa YMHOXKEHHS, C TOMOIIBIO IEPEBA CIYyYailHOTO OMbITA.

— IpumeHsITH KOMOMHATOPHOE MPABUIIO YMHOKEHUS MPU PELICHUH 3a/1a4.

— OnepupoBaTh NOHATUSIMU: UCIIBITAHUE, HE3aBUCUMBbIEC MCIBITAHUS, CEPUsl UCIBITAHUM, yCIEX U
HeyJaya; HaXOJWTh BEPOSTHOCTU COOBITUHA B CEPUM HE3aBUCHUMBIX HCIBITAHUN 10 MEPBOTO
ycriexa; HaXOJUTh BEPOSITHOCTH COOBITHI B cepuy UCTIbITaHU bepHyu.

— OnepupoBaTh MOHATUAMM: CIIydaiiHas BEJIWYMHA, PACIPENCIICHUE BEPOSITHOCTEH, Ouarpamma
pacrpeneneHus.

Yriay0JieHHbI YPOBEHb

— CB00OIHO OTNEepUPOBATh MOHATUAMHM: T'pad, MIOCKUH Tpad, CBA3HBINA Tpad, myTh B rpade, 1eMb,
LUK, IEPEBO, CTEIIEHb BEPILIMHBI, IEPEBO CIYYalHOTO SKCIEPUMEHTA.

— CB00OJIHO OmEepUpPOBaTh MOHITHUSIMHU: CIy4alHBIA SKCIIEPUMEHT (OIBIT), CIy4ailHOE COOBITHE,
AJIEMEHTApHOE CIIydailHOE COOBITHE (SJIEMEHTApHBIA HMCXOM) CIy4alHOTO OIbITA; HAXOAWTh
BEPOSITHOCTH COOBITHI B OIBITaX C PABHOBO3MOXHBIMHU AJIEMEHTAPHBIMHU COOBITHUSMHU.

— Haxogute u ¢dopMynupoBath COOBITHA: TIepeceueHne, OObeAWHEHUE TaHHBIX COOBITHH,
COOBITHE, TMPOTHUBOMOJIOKHOE JAHHOMY; HCHOJb30BaTh OUAarpaMMbl Jiiiepa, KOOPIMHATHYIO
OpsMyI0 JJIs1 peUIeHHs 3a/ad; I0JIb30BaTbcsd (OPMYJIOH CIOXKEHHS BEpOATHOCTEH s
BEPOSATHOCTEH IBYX U TPEX CIIydalfHbIX COOBITUH.

— OnepupoBaTh NOHATHAMM: YCIOBHAs BEPOSITHOCTb, YMHOXXEHHE BEPOSTHOCTEH, HE3aBUCHUMBIE
COOBITHUS, JIEPEBO CIy4alHOTO SKCIEPUMEHTa; HAaXOIUThb BEPOSITHOCTU COOBITUH C MOMOILBIO
IpaBUjla YMHOXKEHHS, JepeBa CIy4yailHOrO OIbITa, MCIOJIB30BaTh (OPMYIy  IOJIHOM
BeposATHOCTH, hopmyny Baileca mpu penieHun 3amad; onpenensiTh HE3aBUCUMOCTh COOBITHIA MO
(dopmyIe U O OPraHU3aUK CITy4aitHOTO AKCIIEPUMEHTA.

— IlpumMeHsTh H3y4eHHble KOMOMHATOPHBIE (OPMYIIBI Ul MEPEUUCIICHUS JIEMEHTOB MHOMECTB,



9JIEMEHTAPHBIX COOBITUH CITy4allHOTO OTBITA, PELICHHUS 3a71ay 110 TEOPUU BEPOSITHOCTEH.

— CB00O0HO oOmEepUpOBaTh MOHATUSAMH: OWHAPHBIA CIy4alHBI OMNBIT (UCHBITAHUE), yCHEX U
HeyJa4ya, HE3aBHCHMBIE WCIIBITAHUSA, CEpUSl HCIBITAHWM; HAXOJUTh BEPOSATHOCTH COOBITHIA: B
CEpPUM HCIBITAHUM JI0 IIEPBOIO yCIIeXa; B CEpUM UCHBITAHUN bEepHyIUIN; B ONbITE, CBA3aHHOM CO
CIIy4aifHBIM BBIOOPOM M3 KOHEYHOH COBOKYITHOCTH.

— CB00OIHO oOmEepHpOBaTh MOHATHUSMH: CIydaiiHas BEJIMYUHA, DPACHpPEICICHHE BEPOSTHOCTEH,
Jyarpamma pacrpeaeneHus, OnHapHasl cilydaiiHasi BeJIMYMHA, FEOMETPUUECKOE, OMHOMHAIIBHOE
pacnpeneieHue.

— OmnepupoBaTb MOHATUSAMU: COBMECTHOE pAaclpeieieHHe JIBYX CIydYalHBIX BEJIMYHH,
MCIIOJIH30BATh TAOIHILy COBMECTHOTO PACIIPENICIICHUS IBYX CIyYalHbBIX BEJIWYHH JUIS1 BBIICICHUS
pacrpeneneHns KaxkJ101M BEJIMYUHBI, ONIPEACICHUS HE3aBUCUMOCTH CIIy4alHbIX BEJINYUH;

— CBoOO/IHO omepupoBaTh MOHATHEM MATEMaTHMYECKOTO OXHUAAHUSA CIIy4alHON BEJIMYMHBI
(pactpenienenus), MPUMEHATh CBOMCTBA MAaTEMaTHYECKOIO OXHUAAHUSA IPU PELIEHUU 3ajad,
BBIYMCIISATH MATEMATUYECKOE 0KHIaHuE OMHOMHUAILHOTO U T€OMETPUYECKOTO PaCIpeesICHU;

— CBOOOJHO ONEpUPOBATH TMOHATUSAMHU: JUCIEPCHUS, CTaHJAPTHOE OTKJIOHEHUE ClydaiHOU
BEJIMYMHBI, TMPUMEHATh CBOMCTBA IUCIEPCUU CIy4allHOM BeIMUYMHBI (pacmpelenieHus) IMpu
peuIeHun 3a/1ad, BBIYUCIATH JUCHEPCHI0 W CTAaHAAPTHOE OTKJIOHEHHE TE€OMETPUYECKOrOo M
OMHOMUAIBHOTO pacnpeaeaeHuil.

11 knacc
ba3oBblii ypoBeHb

— CpaBHUBaTh BEPOATHOCTH 3HAYCHUH CITy4allHON BETMYUHBI 110 PACMIPEICICHUIO UK C TIOMOIIBIO
Jarpamm.

— OmnepupoBaTh MOHATHEM MaTEMaTHYECKOTO OXHUAAHUS; IPUBOAUTH MPUMEPHI, KaK MPUMEHSIETCS
MaTeMaTH4eCKOe OKHMJIAaHUE CIIy4alHON BEIMYMHBI HAXOJWUTh MaTeMaTHYeCKOe OKHMJAHUE IO
JAHHOMY pacrpe/esIeHUIO.

— Hmets npeacTaBieHrne o0 3aKOHE OOJIBIINX YHCE.

— HmeTs npeacTaBieHre 0 HOpMaabHOM PaclpeIeICHHUH.

Yriay0JieHHbI YPOBEHb

— BbruncnsaTe BEIOOpOYHBIE XapaKTEPUCTUKH IO JIaHHOW BBIOOPKE M OLIEHUBATH XapaKTEPUCTUKU
reHepalbHOW COBOKYMHOCTH JIaHHBIX IO BBIOOPOYHBIM xapakrepucTtukam. OlleHUBaThH
BEPOSITHOCTH COOBITUH W MPOBEPATh NPOCTEHIINE CTATUCTUYECKUE TUIOTE3bl, IOJb3YSICh
W3YYEHHBIMU PACIpeICICHUSIMMU.

— OPUBOJIUTH TPUMEPHl 3a7ad, MPUBOAIIMX K TOKA3aTEIbHOMY paclpe/eieHuo, 3ajad,
MPUBOIALIUX K HOpMaIbHOMY pachpesenennto. OnepupoBarh MOHATUAMU: (PYHKIUS IJIOTHOCTH
BEPOSITHOCTH MOKA3aTEIILHOTO pacnpeaeeH s, PYHKIHS TUIOTHOCTH BEPOATHOCTA HOPMAJIbHOTO
pacnpeneneHusi, GyHKIHS TNIOTHOCTH M CBOWCTBAa HOPMAIBHOTO paclpeieTeHHS;

— omnpenenatb KodhUIUEHT TUHEHHONW KOPPENSIIIH, BEIOOPOYHBIN KOIPPHUITUEHT KOPPENIALIUH.

COJEPKXAHUE OBYYEHUS
10 xkiaace
[IpencraBieHne DaHHBIX C TMOMOIIBIO Tabmuil u auarpamm. CpenHee apudMeTHdyeckoe, MeauaHa,

HauOoJIbIICE M HAUMEHBIICEC 3HAUCHUS, pa3Max, JUCIEPCUS U CTAHJAPTHOE OTKIOHCHHE YHCIOBBIX
HaOopoB. I pag, ceasmuwviii epagh, nymu 6 ecpaghe: yuxivt u yenu. CmeneHnsv (8aieHMHOCMY) GEPUILHDL.



Tpaghvi na nnockocmu. Jlepeevs.?

Cny4gaiiHple 3KCHEpUMEHTHI (OIBITHI) M CIIydallHbIE COOBITHSA. DJIEMEHTapHbIE COOBITHS (MCXOIBI).
BeposiTHOCTB cityyaifHOrO coOBITHS. BIM30CTh 4acTOTHI U BEPOSATHOCTH COObITHIA. CydaiiHbIe OTBITHI C
PaBHOBO3MOXKHBIMH ~ DJIEMEHTAPHBIMH ~ COOBITHAMU. BeposTHOCTH  COOBITH B OMNBITax C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU.

Onepanuu HaJ COOBITHUSIMU: TIEpPECCUCHHE, OOBCIUHEHUE, MPOTHBOIOJIOXKHBIE COOBITHS. JlmarpaMMbl
Oiinepa. opmyrna ClI0KEHUS BEPOSITHOCTEH.

VYcnoBHas BEPOATHOCTb. Y MHOXKEHHE BeEposTHOCTEH. JlepeBo ciywaiiHOro skcnepumenta. dopmyiia
MoJTHOM BeposiTHOCTH. @opmyna Batieca. HezaBucumbie COOBITHS.

Komb6unatoproe npasmio ymHokeHUs. [lepectranoBku u ¢dakropuan. Yucno coueranuid. TpeyrosbHUK
[Tackans. ®opmyna 6uHoma HeroToHa.

bunapHplii ciydaliHbIl ONBIT (MCHBbITaHUE), ycrex M Heynada. HesaBucumblie ucnbitanus. Cepus
HE3aBHCHMBIX UCIIBITAHUHN J0 NepBoro ycnexa. [lepecmanosxku u oakmopuan. Yucno couemanuii.
Cepus He3aBUCUMBIX HcTbITanuid beprymnu. Crnyuatinwlii 6b100p U3 KOHEUHOU COBOKYNHOCHMU.
Cnyuaiinas BenmuuuHa. Pacmpenenenue BepositHocTeil. Jlmarpamma pacrnpenenenus. Onepayuu Hao
cayyaunbiMu geauyunamu. bunapnas cayuainas eenuuuna. IlpuMepsl pacnpeneneHuii, B TOM YHCIE,
reoMeTpHuecKoe 1 OMHOMHAIILHOE.

Coemecmnoe pacnpedenenue 08yx cayuaunsix eenuuun. Hezasucumvle cayuatinvie genuyumbl.
Mamemamuueckoe odxxcudanue cayuarHou eenuduHvl (pacnpeoenenus). Illpumepwvt npumeneHus
MAmMemMamuyecko2o oxcudanus (cmpaxosauue, nomepes). Mamemamuueckoe odscudanue OUHAPHOU
cayyaiinol eenudunvl. Mamemamuueckoe oxcudanue cymmul CIy4auHblx eenudun. Mamemamuueckoe
02HCUOAHUE 2e0MEMPUUECKO20 U OUHOMUATILHO2O pacChpedeneHUl.

Jucnepcus u cmanoapmuoe omkiOHeHUe CIY4atHol eIuduHbl (pacnpedenenus). [ucnepcus GunapHoll
cayyaiinol eenudunsl. Mamemamuueckoe odxcuoanue npouzseodenuss U OUCNepCUsi CymMmbl He3a8UCUMBIX
ClyyaumslX 8enuuuH. Jlucnepcus u cmaHoapmHoe OMKIOHEHUe OUHOMUATLHO20 PACnpeOeseHUs..
Jucnepcus u cmanoapmuoe omkiIOHeHUe 2e0MempPUYecKo20 pacnpeoeieHusl.

11 kiaace

UYucnoBble XapakTEpUCTUKHM CIy4allHBIX BEJIMYMH: MAaTEeMaTH4YeCKOE€ OXXHMJIaHWEe, AUCHEepCUs W
CTaHJAPTHOE OTKJIOHeHHe. [IpuMepbl NpUMEHEHUs MaTeMaTHYeCKOro OKUIAHUSA, B TOM YHUCIE B
3ajjayax M3 IOBCEJHEBHOHN >XM3HM. MareMaTHueckoe O)KHMJaHue OWHApHOW ClIydyailHOM BEITUYMHBI.
MaremaTHueckoe OXHJaHHE CyMMbl CIydailHbIX BEIMYUH. MaTemMaTudyeckoe OXKUAAaHUE U TUCIepcus
reOMEeTPUYECKOro 1 OMHOMHUAIBHOTO paclpelesIeHu.

Hepasencmeso Yebviuésa. Teopema Yeoviuésa. Teopema Beprynnu. 3aKoH OOJBIIMX YUCET U €TO POJIb
B Hayke, Npupoje u oOuiecTBe. BoIOOpOUHBINl METO] Mccael0BaHUN. Bbibopounbie Xapakmepucmuxu.
Oyenuganue eposamnocmu cobbimus no 6vloopouHviM OanHuiM. lIposepka npocmetiuiux 2unomes c
NOMOWbIO U3YYEHHBIX PACHpeOeNeHUl.

[IpuMepsbl HENPEepBIBHBIX CIyYalHBIX BEJWYMH. PYHKYUSA HAOMHOCMU BEPOSMHOCIU PACHPEOeNeHUSL.
Paenomepnoe pacnpedenenue u e2o ceolicmea. 3adauu, npugooAwue K NOKAZAMETLHOMY
pacnpeoenenuio. lloHATHE O IUIOTHOCTU paclpenesieHus. 3ajadd, NPUBOJIINE K HOPMaIbHOMY
pacnipenenienuto. IloHATHE O HOpMalbHOM pacupeneneHuu QPyuKyus HNIOMHOCMU 8EPOSMHOCIU
NOKA3aMenbHO20 pacnpeoeneHuss, QYHKYus NiomHOCMU 8epOSMHOCIU HOPMANbHO20 PACNPeOeneHUs.
DYHKYUA NIOMHOCIU U CEOUCMBA HOPMATILHO20 PACNPEOeNeHUS.

IlocnedosamenbHocms OOUHOUHBIX HE3ABUCUMBIX COObIMUL. 3a0ayu, npugooswue K pacnpeoeneHuro
Ilyaccona.

Kosapuayus  0eyx cayuatineix eenuuun. Koagpuyuenm nunetinoi  xoppenayuu. CoemecmHule
HabnoOeHuss 08yx GeauyuH. Bwibopounviii xosgguyuenm rxoppensyuu. Paznuuue medcoy nuHeuHol
C6A3bI0 U NPUYUHHO-CIEOCMBEHHOU C8:3b10. JIunelinas peepeccus, Memoo HaUMeHbUUX K8AOPAmos.

2 KypcuBOM BblJieJIEHBI 3JIEMEHTHI COJlep:KaHusl, U3y4yaeMble Ha yI1y6JeHHOM YpPOBHe



TEMATHYECKOE IINTAHUPOBAHHUE

10 kaace

ba3oBblil ypoBEHb

YrnyOneHHbIH ypOBEHb

Ha3zBanue paznena

OcHOBHOE cojiep)kaHne

OCHOBHBIE BUABI I€ITEILHOCTH

Ha3zpanue paznena

OcHOBHOE conep)kaHue

OCHOBHBIE BUJIBI

(4 1)

HavMEHbIIIee 3HaUEHUS, pa3Max,
UCTIepCHs, CTaHIAPTHOE
OTKJIOHEHHE YHCIIOBBIX HA0OPOB

JJaHHBIX. HaXOI[I/ITI) OITHUCaTCIbHBIC
XapaKTCPUCTUKU JaHHBIX.
BI)IJIBI/IFaTB, KPHUTUKOBATh
TUIIOTE3bl O XapaKTepe CIydyalHOU
M3MCHYUBOCTH U ONPECACIAIONINX
e€ pakTopax

[Tyts B rpade. Lenu u
ukibl ['pader Ha
riiockocTtu. JlepeBo
CIIy4allHOro dKCIEpUMEHTA

(TemMsr) (KOTU4YECTBO 00yJaroIIIXCsl (Tembl) (KOTUYECTBO JIEeATENbHOCTH
4acoB) 4acoB) 00yJaronmxcs
IIpencraBienue [IpencraBieHre JaHHBIX C W3Bnekats HHPOPMAIIHIO U3 Onementsl Teopun  [['pad, cBsA3HBIN Tpad, [IpencraBisTh
MaHHBIX U [MOMOIIBIO TAOJHUI] U IMarpaMM. (TaOJIUI] U AMarpaMM, HCIOIb30BaTh rpados (3 1) MpeCTaBIIEHUE 3a/1a4H C 0OBEKTHI U CBSI3U
OIrcaTeNbHas Cpennee apudmMeTndecKoe, TaOJIUIBI U AUATPAMMBI JJI5 noMoIpio rpada. CTeneHs  [MEXKIy HUMH C
CTaTHCTHKA MenuaHa, HauOobIIee 1 MpECTaBIEHUS CTATUCTHYECKUX (BaJICHTHOCTB) BEPIIMHBL.  [IOMOIIBIO Tpada,

HAXOIUTH ITyTH MEXIY
BepiMHamMu rpada.
BriessTh B rpade
ST U ITUKJIBI.
CTpOHUTH IEPEBO 11O
OTIHICAaHUIO
CITy4aifHOro OMbITa,
OMUCHIBATH CIIy4alHbIE
COOBITHSI B TEPMUHAX
nepesa.

PemaTe 3a1auu c
TOMOIITEI0 TPadhoB

Crry4aitHbIe OIBITHI
1 CIy4yaliHble
COOBITHS, OIBITHI C
[PaBHOBO3MOKHBIMH
HIIEMEHTaPHBIMH
MCXO/IaMH

(3 1)

Cry4aitHbIe SKCTIEPIMEHTHI
(omTBITHI) U CITy4YaitHbIE COOBITHSI.
DneMeHTapHBIC COOBITHS
(rucxompl). BeposTHOCTH
CIIy4aifHOTO COOBITHSI.
BeposTHOCTH COOBITHIT B OITBITAX
C pPaBHOBO3MOXXHBIMHU
PIIEeMEHTapHBIMHA COOBITHUSIMHU.
[IpakTudeckas pabora

Brinensats Ha mpuMepax
Cily4JaifHble COOBITHS B ONIMCAHHOM
CIIy4ailHOM OIIBITE.
DopMyJIUPOBATh YCIOBUS
[IPOBEIEHHS CIIy4aiiHOTO OIBITA.
Haxoauts BeposSITHOCTH COOBITHIT B
OIIBITAX C PABHOBO3MOXKHBIMHU
MCXOIaMH.

MozeanpoBaTh OIBITHI C
[PaBHOBO3MOXKHBIMU

CirygaiiHbIC OITBITHI,
CITydaiiHbIe COOBITHS
1 BEPOSATHOCTH
COOBITUI

(3 1)

CirygaifHbIEe SKCTIEPIMEHTHI
(OTBITHI) U CITy4yaiiHbIE
COOBITHS. DJIEeMEHTapHEIE
COOBITHS (MCXOBI).
BeposiTHOCTh cinyyaliHOro
coObITHsA. BepositHOCTH
COOBITHH B OITBITAX C
[PaBHOBO3M O’KHBIMH
HIIEMEHTAPHBIMHA COOBITUSIMU

Briaenars u
OMUCHIBATH CITy4alHbIE
COOBITHS B CITy9aiiHOM
OIIBITE.
DopMyIHpPOBATh
YCIIOBUS IPOBEACHUS
CIIy4allHOro OIbITA.
Haxonuts
BEPOSTHOCTH COOBITHIA
B OIBITAX C

COOBITHUSIMU,
CIIOKEHUE
BEPOSITHOCTEHN

TMEPECCUCHUC, OG’LGI[HH@HHG
CO6BITI/H>’I, MIPOTUBOIIOJIOKHBIC

COOBITHS.

U CJIOBECHOE ONHCAaHUE COOBITUI
st GOPMYITUPOBKH U

1300pakeHus 00bEIMHEHUS U

MHOKECTB U COOBITUH,
MPOTHUBOIOIOXKHbBIE

MHOYKECTBaAaMHU u
COOBITHSIMH.
CiioxeHue 51

coObITHs. Popmyna

PJIEMEHTAPHBIMH HCXOAaMH B XOJIe PaBHOBO3M O’KHBIMH
MPAKTHYECKON PabOTHI DIIeMEHTapHBIMH
Ornepanuu Haj Oneparuu HaJl COOBITHAMHU: Mcnonb3oBaTh quarpammel Jitnepa (Onepanuu Hanllepeceuenue, oobequHenue |cmonb30BaTh

nuarpamMmsl Dinepa u
BepOalbHOE OMHMCAHUE

COOBITHI TPH




(3 9) Jluarpammel Ditiepa. Gopmyna |[mepeceyeHus COOBITU. YMHOXEHUE CII0KEHUSI BEPOSITHOCTEH BBITIOJIHEHU U
CJIOKEHUSI BEPOATHOCTEH Pemmats 3a1a4un ¢ UCTIOIB30BAHUEM [BEPOSTHOCTEH. Y cioBHas BEpOATHOCTb. oreparuii Haj
(hopMyJIBI CIIOKEHHS BEPOSTHOCTEH |V CIIOBHASI 'Y MHOXEHHME BEPOSTHOCTEH. |COOBITUSIMU.
VcnoBHast 'V Cri0BHAst BEPOSITHOCTb. Pemath 3a/1a4n HAa HAXOXKJICHHE  [BEPOSTHOCTD. Dopmyria yciIoBHON OnenuBaTh H3MEHEHUE
BEPOSITHOCTb, 'Y MHOXKEHUE BEPOSITHOCTEM. BEPOSATHOCTEH COOBITHI, B TOM HesaBucumele BeposiTHOCTU. Dopmyna BEPOSATHOCTEN
nepeBo cirydaiHoro |/lepeBo ciiyyaliHOTro YKCIIE YCIIOBHBIX C MTOMOILIBIO COOBITHS [TOJIHOM BEPOSITHOCTH. coOBITHII IO Mepe
oIbITa, (hopmyaa bkcnepuMenTa. opmyiia noaHoMAEpeBa CIy4alHOro ONbITA. (5 u) Dopmyia baiieca. HACTYILJIEHUS IPYTUX
[TOJIHOM BeposiTHOCTU. HezaBucumele OnpenensiTe HE3aBUCUMOCTh He3zaBucrMble cOOBITHS COOBITHIA B CITy4aifHOM
BEpOSATHOCTH U COOBITHS cOOBITHIA TIO POpMYJIE U TIO OTIBITE.
HE3aBUCUMOCTh OpraHu3aliy CIy4ailHOTO OMbITA Pemiats 3aj1aun, B TOM
COOBITHH qHCIIE C
(6 9) VICIIOJIb30BaHUEM
JiepeBa CIly4aitHOro
oITbITa, POPMYIT
CJIOJKCHUA U
YMHOXKEHHUS
BEPOSITHOCTEN
DJIEMEHTHI KomMOnHaTopHOE MpaBwIIO VM cronp30BaTh MPaBUIIO DIIeMEHTHI KomMoOunaTopHoe npaBuiio  |[DopMymHpoBaTh U
KOMOMHATOpUKH (4 [yMHOXKeEHUA. [lepecTaHOBKH 1 [YMHOXKCHHSI IS TISP CIMCIICHIS KOMOMHATOPUKH (4 [yMHOKeHHS. [lepecTaHOBKH |[TOKAa3bIBATH
q) haxTopuan. Uncimo coueTaHuid. [COOBITHI B CIIy4alfHOM OIIBITE. ) u (paxropuan Yucio KOMOHMHATOPHBIC
Tpeyronsuuk [ackamns. @opmynalllons3oBaThes hopMynoi u coderaHuid. TpeyrombHUK  |(paKTHL.
omHoMa HproToHa TpeyroiabHuKom Ilackans st [MTackamss. @opmyna 6mHOMa [Mcmonbp30BaTh
onpeneneHus Yuciia CoueTaHum HproToHa [PaBUJIO YMHOXEHUS,
M3ydIEeHHBIC
KOMOMHATOPHBIE
(hopMyIIBI TSt
e eI CIICHIS

PIIEMEHTOB Pa3IMIHBIX
MHOKECTB, B TOM
YUCIIE IIEMEHTAPHBIX
COOBITHI B CITy9aifHOM
OIIBITE.

[Tonr30BaThCS
(dhopmymnoi u

TPEYT OJIBHUKOM
[lackans misa
OIIpe/eNeHns Jrcia
COUCTaHUH.

[TpuMmeHATs GopMyITy




onaoma HeroTona s

peoOpazoBaHUs
BBIPAKCHUN
Cepun buHapHBII CIly4aiiHbINA OIBIT Pa30OuBathb croxXHbIE Cepun buHapHBIN cy4aliHbIi ONBIT [Pa30MBaTh CIIOXKHBIC
[OoCIe0BaTENbHBIX ((MCIBITaHKE), YCIIEX U HEyJaua. [PKCIIEPUMEHTHI Ha OTAeIbHbIC MOCJIEAOBATENbHBIX ((HCIBITAHKE), YCIEX U PKCIIEpUMEHTHI Ha
VICIIBITAaHUI HezaBucuMble HCTIBITaHUS. VCIIBITAaHUSL. VCIIBITaHUI. Heynaya. HezaBucumsle OTZIEIIbHBIE
(3 9) Cepust He3aBUCUMBIX UCTIBITaHUM (OCBauBATh MOHATHS: UCTIBITaHUE, |MCTIBITAaHUS ucneiTanus. Cepus HMCIIBITAHUS.
o repBoro ycrexa. Cepust Cepusl HE3aBUCUMBIX UCTIBITaHUI.  |[bepHysm. HE3aBUCUMBIX UCHbITaHUH A0 [PemaTs 3a/1aun Ha
HE3aBUCUMBIX UCIIBITAHUI IIpuBOAUTH IPUMEPHI CEPUIA CrnyuaiiHbiil BBIOOp [mepBoro ycnexa. Cepus [TOMCK BEPOATHOCTEMN
bepnysu. HE3aBUCUMBIX UCIIBITAHUI. 13 KOHEUHOU HE3aBUCHUMBIX MCIIBITAHUN  |COOBITHI B cepUU
[pakTudeckas pabora ¢ Pewiats 3a1aun Ha MOKCK COBOKYITHOCTHU bepuymmu. Cny4yaitHbiii HMCIBITAHUH 710
HCTIOJIb30BaHUEM 3JICKTPOHHBIX |[BEPOSTHOCTEH cOObITHH B cepun (5 1) BBIOOp M3 KOHEUHOH [IEPBOIO yCIIeXa U B
TaOINIL VCIIBITAHUM J10 IEPBOrO yclexa u B COBOKYITHOCTH. CepUAX MCTIBITAHUN
CEepUsIX UCTIBITAHUI bepHyn. [IpakTrueckas pabora ¢ bepHyim, a Takke B
M3y4yath B X0/1€ MPAKTUUECKOMN HMCIIOJIb30BAHUEM OIBbITaX CO CIy4YailHBIM
[paboTHI C CTIOIBb30BaHNEM AIIEKTPOHHBIX TaOIHIIL BBEIOOPOM 13 KOHEUYHOM
PJIEKTPOHHBIX TaOJHI] BEPOSATHOCTH COBOKYITHOCTH C
COOBITUH B CEpUAX HE3aBUCHMBIX MCIIOJIb30BAHUEM
VCIIBITAHUH KOMOWHATOPHBIX
¢daktoB u hopMmyJ, B
TOM YHCIIE B XOIE
MPaKTHICCKON pabOTHI
C IPUMEHEHHEM
CTaHJapTHBIX
(byHKIHIA
CryqaitHbie CryyaitHasi BeHYHHA. OcBauBaTh NOHATHS: ciydaitHass  (CiydaifHble CrryuyaiiHasi BeTMYHHA. OcBanBaTh MOHSATHS:
BEITMYNHBI U Pacripenenenne BEpoSITHOCTEH.  [BETMYMHA, PacIpenelicHue, BEITHYNHEI Pactipenenenne ClTydaliHas BEINYMHA,
pacpeneincHus JlnarpamMma pacrpeneneHusl. TabIMLa pacnpeneneHus, W paclpefeneHus  [BeposTHOCTeH. /luarpaMma |[pacnpeneicHue,
(6 9) CymMa # Tpou3BeieHNe muarpamMma pacrpeneneHusl. (14 9) pacnpenenenus. Onepanuy  Tabmuma
ciny4ailHeix BenuuuH. [Ipumepsl ([IpuBoauts npuMepsl HaJl CIIy4ailHbIMU pacrpeneneHus,
pactpenencHuii, B TOM 9HCIIe pacrpenenceHuii, B TOM YHCIe BenuuuHaMu. [Iprumepsl nuarpamma
FEOMETPUIECKOE U TEOMETPUIECKOTO U pacnpenencHuid. buHapHas  [pacnpenencHusl.
OMHOMHUAIBHOE OuHoMuanbHoro. CpaBHUBAThH ClTydaliHas BEINYMHA. HaxonnTte 3HaueHUs
pacIpenencHust CiIy4aiHbIX I'eomerpraeckoe CYMMBI 1
BEIINYNH pacrpenencHue. MTPOU3BEICHHUS
Haxoauts 3HaueHHs] CyMMBI brHOMManEHOE CITy4aiHbIX BEINYMH.
[TPOU3BEACHNS CITy4alHbBIX pacrpenencHue. CTpouTh OMHApHBIE

BCIIMYWH.

CTpOI/ITL 1 pacCrno3HaBaTb

MaTeMaTn4ecKkoe OKHIaHue
CiydailHOW BEJTMYHHBL

pacrpeaciiCHus 1Mo
OMUCAHUIO COOBITUI B




reOMETpUYEeCcKOe U OMHOMHAIBEHOE
pacrpeneneHue

CoBMeCTHOE pacrpeielieHre
ITBYX CITy4alHBIX BEJMYHH.
He3aBucuMele cnyyaifHbIe
BelMurHBL. CBOMCTBA
MaTEeMaTUYECKOT O
oxugaHus. Marematuyeckoe
OKUIaHWe OMHAPHOU
CITy4aifHOW BEIUYUHBI.
MaTteMaTHIeCKOe OXKHIaHHE
TEOMETPHUY CKOT'O U
OMHOMHAJIBHOTO
pacnpeneneHuid. Jucnepcus
Y CTAaHIAPTHOE OTKIIOHEHUE.
JTucriepcust OnHapHOM
CITy4aifHOM BEJIUYUHBI.
CBo¥iCTBa TUCTIEPCHHL.
MaTteMaTHYeCKOE OKUIAaHUE
MPOU3BEICHUS U JUCTIEPCHS
CYMMBI HE3aBHCHMBIX
CITy4ailHbIX BEJIMYMH.
JTrcriepcrst OMHOMHATHHOTO
[pacrpenereHus.
[IpaxTrueckas padoTa ¢
MCIIOJIH30BaHUEM
PIICKTPOHHBIX TAOJIHIT

CITyJalHbIX OMBITaX.
CTpouTts u
pacro3HaBaTh
FEOMETPHUECKOE U
OMHOMHUATBHOE
pacnpeneieHus.
Pemats 3agaun Ha
BBHIYMCIICHUE
MaTeMaTUIECKOTO
OJKHJTAHMUSL.

CTpOUTH COBMECTHEIE
pacnpeneneHus.
M3yyaTh CBOMCTBA
MaTeMaTHIECKOTO
oxxunanus. Pemarb
3a/1a91 C TIOMOIIIBIO
M3y4EeHHBIX CBOWCTB.
[To n3yueHHbIM
(hopMyITaM HAXOIHUTh
MaTEeMaTUYIECKHE
OXKUJaHUSI CITyYailHbIX
BETMYWH, IMEIOIIIX
TEOMETPUIECKOE U
OMHOMHUATBHOE
pacnpeneneHns
OcBanBaTh MOHSATHS:
TUICTIEpCHS,
CTaHIapTHOE
OTKIIOHEHWE
CIIy4yallHOU BEIUYUHBIL.
Haxonute qucnepcuto
10 pacIpeieneHnro.
3yuaTh cBOMCTBA
TUCTIEPCHH.

[1o u3y4yeHHbIM
(hopMyIaM HaXOUTh
TTUCTIEPCHIO
OMHOMHUAIBHOTO

ACIpPCaACIICHUS, B TOM




qKCIie B XOJIE
MPaKTUIECKON paboThI

O0o0011IEHNE U
cHUCTeMaTHu3alus
BHAaHUU

(5 9)

OmnucaTelbHas CTaTHCTHKA.
CirydaifHbIe OIBITHI U
BEPOSITHOCTHU CIIy4alHbIX
coObiTHi. Onepariyu Haj
COOBITHAMU. DIIEMEHTEI
KOMOMHATOPHKH, CEPUH
HE3aBUCHUMBIX MCILITAHUH

IIoBTOpATH U3y4EHHOE U
BBICTPAUBATH
CUCTEMY 3HAHUI

11 kaace

ba3o0BblIil ypoBEHb

YrnyOaeHHbIN YPOBEHB

Ha3zpanue paznena

OcHOBHOE cojiep)KaHne

OCHOBHBIE BUBI

Hazpanue paznena

OCHOBHOE conepKaHne

OCHOBHBIE BUIBI

(TeMbl) (KOTUIECTBO EATENBHOCTH (TeMbl) (KOTMYECTBO esATEeNnbHOCTH
acoB) 00yJaIOMMXCs JacoB) 00yJaroIuxcst
Pacnipenenenne TTocmenoBaTeNbHOCTD Br1enATh 110 OUCAHUIO
[lyaccona OJMHOUYHBIX HE3aBUCUMBIX CJIy4ailHOTO OIIbITa
(2 9) cobpITHi. [Ipumep 3amaum, BEITUIMHBI,
MPUBOIAILEH K [pactipelielICHHBIE 110
pacnpenenenuto ITyaccona. 3akoHy Ilyaccona.
IIpakTrdeckas pabora ¢ Periath 3a1aun, B TOM
MCIIOJIb30BAHUEM 3JICKTPOHHBIX[UHMCIIE B X0/€
Ta0ITHIY MPaKTHIECKOH pabOTHI C
MPUMEHEHUEM
CTaHAapTHBIX (HYHKITHHA
PIIEKTPOHHBIX TaOJHII
MatemaTuyeckoe ITpuMepsl TpUMEHEHUS OcBauBaTh NOHATHE HenpepbiBHbIE [IpuMepsl HENpPEPBIBHBIX 3HAKOMUTBCS
OXHJIaHHE CIIyJaliHOW |[MaTeMaTHYECKOrO OKUIAHUS [MATeMaTU4ecKOro CllyJailHble BEIMYMHBl  (CIly4alHbIX BeTHMUUH. OYHKIUAIOHATHIMHU:
BETHYUHEI (4 9) (cTpaxoBaHme, J0TEpEs ). OXKUAHHSL. (pacmipeneneHus), MJIOTHOCTH BEPOSTHOCTH. HeMnpephIBHAS
MaTtematrdyeckoe oxumanne |[[puBomuTh M 00CYKIaTh [[OKa3aTEbHOE [PaBHOMEpHOE paclpeneneHue. (ciiydyailHas BeITU4UHa,
CYMMBI CIIy4alHbIX BEJIMUMH. |[IPUMEPHI IPUMEHEHUS |1 HOpMaJbHOE [Tpumeps! 3a1a4, NPUBOASAIIMX [HENPEPHIBHOE
MaTtemaTnyeckoe OKUIaHUE [MaTeMaTH4ecKOro pacripenenenus (4 4) K [IOKa3aTeIbHOMY U K pacrpeenenue,
FEOMETPUYECKOr0 U 0K IAaHUSL. HOPMaJIbHOMY (YHKIUS ITIOTHOCTH
OMHOMHUAIBHOTO BoruucnsaTs pacrpenencHusM. OyHKIUS  [BEPOSTHOCTH.
pactipeneneHnit MaTeMaTHYeCKoe MIOTHOCTH BEPOSITHOCTU Haxonutb BEpOATHOCTH

OXKHMJJaHHC.

IMOKa3aTCIIbHOI'O

COOBITUH 11O JAHHOH




Mcnonp30BaTh NOHATHE
MaTEMaTUYECKOT O
0KUJAHUA U €r0 CBOMCTBA
[pY PELICHUH 3a/1a4.
HaxoauTh 10 W3BECTHBIM
hopmynam
MaTeMaTUYECKOE
0XKUJaHUE CYyMMBI
CIIy4ailHBIX BEJIMYHMH.
HaxoauTh 10 U3BECTHBIM
hopmynam
MaTeMaTHYECKHE
OXKUJAHUS CITyYailHbIX
BEJTMYMH, UMEIOIITUX
T€OMETPUYECKOE U

pacnpeneneHud. OyHkus
[JIOTHOCTH BEPOATHOCTHU
HOPMAaJIbHOTI'O PacIpeneICHUs

(hyHKIIMH TIJIOTHOCTH.
3HAKOMHTBLCS C
IMOHATUSIMU
IMOKa3aTeIbHOE
[pacIpeeneHue,
HOpMaJIbHOE
pacrpeneicHue.
Br11enaTh 110 OMUCAHUIO
CITy4ailHbl€ BEJIMYUHBI,
[pacIpeeneHHbIe 0
MMOKa3aTeIbHOMY
3aKOHY, 110
HOPMAaJIbHOMY 3aKOHY.
Pa3bupars mpumMepsl
3aj1ad, IPUBOJSIINX K

OMHOMHABHOE [M0Ka3aTEILHOMY
[pacripeneneHus [pacrpeseNIeHn o U K
HOPMaJTbHOMY
[pacpenerIeHnIo
Jlucriepcus u Jucnepcus u ctanmaptaoe  (OcBawBaTh MOHITHA: OJIeMEHTHI ["eHepasbHas COBOKYITHOCTh U |(OCBaWBaTh MOHATHS:
CTaHIAPTHOE oTKIIOHeHue. Jucnepcun IMUCTIepCHs, CTAHAAPTHOE MaTEeMaTHYECKOI ciTydaiiHas BEIOOpKa. reHepayibHas
OTKJIOHEHWE TEOMETPUIECKOTO U OTKJIOHEHUE CITyJalHOW  |CTaTUCTUKU 3HAKOMCTBO C BEIOOPOYHBIMU  [COBOKYITHOCTb,
CITy4aifHOW BETHMYMHBI |[OMTHOMHUAIBHOTO BETTMIHHEL. (6 9) xapakrepucTukaMu. OTleHKa  [BBIOOPKA, BEIOOPOIHOE
(4 9) IIpakTrdaeckas pabora ¢ [pactpeeneHus. CpPEIHEro U TUCIICPCUH cpemHee U BBIOOpOUYHAs
MCIIOTb30BaHUEM Haxoauts mucmepcuio mo TeHEePaIbHON COBOKYITHOCTH C |[TUCTIEPCHSL.
PIEKTPOHHBIX TaOIHII [pactpeneneHuro. MTOMOIIIEIO0 BEIOOPOYHBIX BerancisaTs
HaxoauTh 1o U3BECTHBIM xapakTepucTuK. OIleHHBaHUE [BHIOOPOYHBIE

(hopMynam aucIiepcuio
reOMETPHYECKOrO 1
OMHOMHATEHOTO
[pacripenenenus, B TOM
YHCIIe B X0/
HPaKTHYECKOI paboThI ¢
MICTIOJIb30BaHUEM
PIIEKTPOHHBIX TAOJIUI]

BEPOSTHOCTEH COOBITHII 11O
BEIOOPKE.

CraTrucTUdecKkast THITOTe3a.
[IpoBepka OpocTeHIInX
THITOTE3 C ITOMOIIBIO CBONCTB
M3YYEeHHBIX paCIpeeNeH.
[IpakTrdaeckas padora ¢
VCIIOJIH30BAHUEM DIIEKTPOHHBIX
Ta0JIunIL

XapaKTEPUCTUKU U HA UX
OCHOBE OLICHUBATh
XapaKTepUCTUKU
reHepabHON
COBOKYITHOCTH.
OcBanBaTh MOHATHS:
CTaTUCTHYECKas
runore3a. OLeHuBaTh
BEPOSITHOCTH COOBITHH U
MPOBEPSITH poCTeHIIne
TUIIOTE3bl HA OCHOBE
BbIOOPOYHBIX IAHHBIX, B




TOM YHCIIE B XO/I€
MPaKTUIECKON paboThI

3aKOH OOJIBIINX YUCEI

(3 9)

3aKoH OOJIBINMX YHCE.
BBI00pOYHBIH METOT
MCCIICIOBAHMUIM.
[MpakTuyeckas pabora c
MCITOJIB30BAHUEM
PIIEKTPOHHBIX TaOJIHII

3HAKOMUTECS C
BBIOOPOYHBIM METOIOM
MCCTIeIOBaHUS
COBOKYITHOCTH JaHHBIX.
M3yuaTs B X018
MPaKTUIECKON paboThI ¢
MCITOJIb30BaHNEM
RJICKTPOHHBIX TAOJIHI]
prUMEHEHHE
BBEIOOPOYHOTO METO/1a
WCCIIeIOBAHUS

3aKOH OOJIBIIINX YUCEI

(5 1)

HepasenctBo YeObimépa.
Teopema YeObimépa. Teopema
bepryiutu. 3akoH OOIBIINX
qrcen. BeIOOPOUHBIN METO
MCCIIEIOBAHUM.

ITpaxTHueckas pabota c
MCIIOJIb30BAHNUEM JICKTPOHHBIX
TabIunI

Paz0upatsb
IMOKa3aTeNLCTBA TEOPEM.
OcBanBaTh BEIOOPOYHBIHT
METO/1 UCCIICIOBAHUM, B
TOM YHCIIe B XOJ€
MPaKTUIECKON paboTHI

HenpeppiBHbIE
Cy4ailHbl€ BEJIMUUHBI
(pacmipenemne- HUS)

(2 9)

[TpuMeps! HENPEPHIBHBIX
CIy4alHBIX BEJTMYHUH.
@DYHKIUS IIOTHOCTH
pacupeneneHus. PaBHoMepHOe
pacrpenencHue 1 ero
CBOICTBA.

OcBanBaTh MOHSTHS:
HenpephIBHAs CilydaiiHas
BEJTMIMHA, HETIPEPHIBHOE
[pactipenenenye, QyHKIHsI
MJIOTHOCTH BEPOATHOCTH.
TIpuBOAUTH IPUMEPHI
HEIPEPBIBHBIX CIIy4alHBIX
BEITMYHH.

HaxoauTh BEpOSTHOCTU
COOBITHH TIO JAHHOU
(hyHKITHH TTTOTHOCTH, B
[TOM 9HUCIIE PABHOMEPHOTO

pacnpeacicHnusd

CBs13b MEXTY
CIIy4ailHBIMU
BenmMuuHaMH (6 1)

[KoBapuaims AByX ciydailHbIX
BenuurH. Koadpumment
Koppemsuu. CoBMECTHBIC
HaOIOZCHUSI TBYX BEIIMYHH.
Bb100pouHbIit K03h(HUIIUEHT
Koppensuu. Pazmune mexmay
NMUHENHOU CBSI3BIO U
MPUYHUHHO-CJIEICTBEHHON
cBs3b10. JIuHeliHas perpeccusi.
IIpakTrdeckas pabora ¢
VCTIOJH30BAHUEM DIIEKTPOHHBIX
TabJImIy

OcBanBaTh MOHSTHS:
KOBapHaIlus,

ko3 purueHT
KOppeIsiuuu, TUHEHHAs
3aBHUCHMOCTb.
OLeHnBaTh XapaKkTep
CBSI3H MEXITY
CITy4ailHbIMU
BEITMYUHAMH, UCXOMA U3
MPUPOJIBI TAHHBIX U
BBIYHCIICHHBIX
XapaKTepPUCTHUK.
Hcnonp30BaTh




Hopwmanbnoe 3agaun, TPUBOIAIINE K OcBauBaTh MOHATHS: ImuarpaMmbl
pacrnpeneneHne HOpMaJIbHOMY HOpMaJbHOE [pacceuBaHUs IS
(2 u) pactpenencHuio. OyHKIUS  [pacrpenencHue. M300paKeHust
IUIOTHOCTH M CBOMCTBA BpinensaTs 00 ONUCaHUIO COBMECTHOT'O
HOPMaJIBHOT'O pacipeaereHH s, [cTydaiiHble BeTHYHHBI, [pacceMBaHUsI TAaHHBIX.
[MpakTudeckas pabora ¢ [pacupenenEHHbIE TI0 Haxoauts
KCIIOIb30BAaHUEM HOPMaJIbHOMY 3aKOHY. KO3 (PUITUSHTHI OCH
PJIIEKTPOHHBIX TaOJIHII [IpuBOAUTH TPUMEPHI ImarpaMmel, B TOM
Bajad, IPUBOISIINX K YHCIIe B XOJI€
HOPMaJILHOMY MPaKTUIECKOU pabOTHI C
[pactpeaeneHuIo. MpUMEHEHUEM
Haxonutpk uyncnoBbie CTaHJAPTHBIX (QYHKIUH
XapaKTePUCTUKHI
HOPMAaJIBHOTO
[pactipeieNieH s 10
M3BECTHBIM (hopMyram.
Pematp 3aga4m,
CBSI3aHHBIE C
MPUMEHEHUEM CBOMCTB
HOPMaJIBHOT'O
pacripeneneHuii, B TOM
MUCIIE C UCIIOJIb30BAHUEM
PIEKTPOHHBIX TaOJIHI]
IToBTOpEHUE, TIpencrapieHue JaHHBIX C [ToBTOpsITh M3y4eHHOE 1 (OOOOIIEHNE 1 TIpencrapieHne JTaHHBIX C [ToBTOpATH U3y4EHHOE U
00o01IeHre ITOMOIIIBIO TaOIHIT 1 BBICTPAaUBATh CUCTEMY CUCTEMAaTU3ALIMS MOMOIIBIO TAOJIUII ¥ THATPaMM,BEICTPAUBATh CHCTEMY
1 CHCTEMaTU3aLNS muarpaMm, onucaTeabHas BHaHUH 3HaAHUU omnucaTenbHas CTaTUCTUKA, SHAHUI
3HaHwuH (19 1) CTaTUCTHKA, OITBITHI C (11 a) OITBITHI C PABHOBO3MOYKHBIMHU

[PaBHOBO3MOKHBIMH
DIIEMEHTAPHBIMU COOBITHSIMH,
BEIYHCIICHHE BEPOSITHOCTEH
COOBITHH C IPUMEHEHUEM
(hopmyn u rpaduaeckmx
METO/10B (KOOpAMHATHAS
npsiMasi, 1epeBo, Auarpamma
Oiinepa), cirydaiiHble
BEJTMYUHBI U pacIipe/ielieHusl,
MaTeMaTHYeCKOe OXKUIaHUE

CIIy4aliHOW BETMYMHBI

3JIEMEHTapHBIMU COOBITHSIMH,
BBIYUCIICHUE BEPOSITHOCTEH
COOBITHH C TPUMEHEHUEM
hopMyn u rpadraecKux
METOJI0B (KOOpIWHATHAS
npsiMasi, IepeBo, TuarpaMma
Oiinepa), ciaydaiiHble
BEJIMYMHBI U pacrpeneneHus,
MaTeMaTH4YeCKOe OKUIaHUE
CIy4allHOU BETUYUHBI
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