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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma o MmaremMaTuke yriyO0JIeHHOTO YPOBHS JJis 00y4alolMXCsl Ha
ypOBHE cpeaHero odiero oopazopanus paspadorana Ha ocHoe ®I'OC COO ¢
Y4E€TOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUM, IPEABIBISIEMBIX K
MaTeMaTUYECKOMY 00pa30BaHUIO, U TPAAUIIMN POCCUIICKOTO0 0Opa30BaHusI.
Peanuzanusi mporpamMmel o MaTeMaTUKe 00€CTIEYMBAET OBJIAJICHUE KIIOUEBBIMU
KOMIIETEHIIUSIMU, COCTABJISIOIIMMU OCHOBY JIJISI CAMOPA3BUTHS U HEMTPEPHIBHOTO
o0Opa3oBaHusl, ETOCTHOCTh OOIEKYIbTYPHOTO, JMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIUXCS.

B nporpamme 1o maTemMaTHUKe YUYTE€HBI UACH U MOJIO0KEHUS KOHIICTIIIH
pa3BUTHS MaTeMaTUuueckoro oopasonanusi B Poccuiickoit deaeparumu.
MaremaTudeckoe 00pa3oBaHKE IOHKHO peliaTh 3aaq4y 00ecreyeHus
HEO0OXOJIMMOI0 CTPAHE YUCIIa 00YUYaIOIIUXCsl, MAaTEMAaTHUECKast MOJITOTOBKA
KOTOPBIX OblJIa ObI JOCTATOYHA JIJIsl TPOIODKEHUST 00pa30BaHUs IO Pa3TMYHBIM
HaIpaBJICHUSIM, BKIIIOUas MPENojaBaHue MaTeMaTUKHU, MaTEMaTUYECKHE
uccienoBanus, paboty B chepe MHGOPMAIIMOHHBIX TEXHOJOTUM U JPYTHX, a
Tak)ke 00eCTieUeHUs JIJIs1 KaKJ0T0 00y4YaroIIerocsi BO3MOXKHOCTU JOCTHKECHUS
MaTeMaTUYECKOU MOJATOTOBKU B COOTBETCTBUU C HEOOXOIUMBIM eMy ypoBHeM. Ha
pelIeHre ATUX 3a/1a4u HalleJIeHa MporpamMMa Mo MaTeMaTHKe yriyOJIeHHOTO
YPOBHSI.

Heo6xonumocTh MaTeMaTHUECKON MOATOTOBKH 00YCIOBI€HA 00YCIOBICHO
POCTOM YHKCJIa CIEIUATBbHOCTEN, CBSI3aHHBIX C HEMOCPEACTBEHHBIM PUMEHEHUEM
MaTeMaTuKH (B cepe SIKOHOMUKH, OU3HECE, TEXHOJIOTUYECKUX 00JIacTsX,
ryManuTapHeix cepax). KomnyecTBo 00yuaromumxcs, Ajis KOTOPHIX MaTeMaTUKa
CTaHOBUTCS (yHIAMEHTOM 00pa30BaHUs, TNIAHUPYIOIIUX 3aHUMATHCS
TBOPYECKOM U MCCIICIOBATEIHCKON pabOTON B 00JIaCTH MaTeMaTHKH,
nHOopMaTHKH, (PU3UKH, SKOHOMHUKH U B IPYTHUX 00JIACTSX, YBEIMUNBACTCS, B TOM
YHUCJIe C YYETOM 00YyUYaroIIMXCs, KOMy MaTeMaTHuKa Hy>KHa JIJIsl UCTIOJIb30BaHuUs B
npodeccusix, He CBSI3aHHBIX HETIOCPEICTBEHHO C HEH.

[TpuknagHas 3Ha4UMOCTh MATEMATUKHA O0YCJIOBJIEHA TEM, YTO €€ MPEAMETOM
ABJISIOTCS (DyHAAMEHTAIBHBIC CTPYKTYPBI HAIIIETO MUPA: TPOCTPAHCTBEHHBIC
(GbOpMBI U KOTMYECTBEHHBIC OTHOIIECHHUS, (DYHKIIMOHATBHBIC 3aBUCUMOCTH U
KaTeroOpuu HEOMPEIeICHHOCTH, OT MPOCTEHIINX, yCBAUBAEMbIX B
HEIMOCPEICTBEHHOM OIBITE, 10 JOCTATOYHO CIOKHBIX, HEOOXOAUMBIX JIJIs
Pa3BUTHS HAYYHBIX U TEXHOJOTUYECKUX UeH. be3 KOHKpPETHbIX MaTeMaTH4YEeCKUX
3HAHUU 3aTPYJHEHO TOHUMAHUE PUHIIMIIOB YCTPOMCTBA U UCTIOIb30BAHUS
COBPEMEHHOW TEXHUKH, BOCIIPUATUE U UHTEPHPETALUS Pa3HOOOpa3HOU



COLIMAJIbHOM, IKOHOMUYECKOH, MOTUTUYECKON HH(pOopMaIuu, ManodPppeKTUBHA
MOBCE/IHEBHAs [TPaKTHUECKasl eATeNbHOCTh. Bo MHOTHX cdepax
po(heCcCUOHATIBHON JEATENBHOCTH TPEOYIOTCSI YMEHHUS BBIIOJIHATh PacyeThl,
COCTaBJISITh AJITOPUTMBI, IPUMEHATH (OPMYJIbL, IPOBOAUTH FEOMETPUUECKUE
U3MEPEHHS U TOCTPOCHHUS, YUTATh, 00padaThIBaTh, MHTEPIIPETUPOBATH U
IpeCTaBIsITh UH(POpPMAILIHMIO B BUIE€ TAOIUII, TUarpaMM U TpaduKoB, TOHUMATh
BEPOSITHOCTHBIN XapaKTep CIyYalHbIX COOBITUH.

OAHOBpPEMEHHO C pacHIMpeHueM cep MPUMEHEHNU MaTEMaTHKHU B
COBPEMEHHOM 00111eCTBE BCe 00Jiee BaKHBIM CTAHOBUTCS MaTEMaTHUECKUN CTHIIb
MBILLUICHUS, TPOSBIISIOLIUICS B ONPEIEICHHBIX YMCTBEHHBIX HaBbIKaxX. B
IpoLECCe U3YYEHHUSI MATEMATUKH B apCEHAJ IIPUEMOB U METO/I0B MBIILIJICHUS
YeJI0BEeKa ECTECTBEHHBIM 00Pa30M BKIIFOYAIOTCS UHIAYKIIUS U JETYKIIHS,
000011I€eHHE U KOHKPETU3allHs, aHAJIU3 U CUHTE3, KJIaCCU(pUKALIMS U
cUCcTeMaTu3anus, abcrparupoBanue U aHanorus. OObEKTHl MAaTEMATHYECKUX
YMO3aKTIOYeHNHN, TIPaBUIIa NX KOHCTPYHPOBAHUS PACKPHIBAIOT MEXaHU3M
JIOTHYECKHUX IOCTPOEHUH, CIIOCOOCTBYIOT BBIPAOOTKE YMEHUS (POPMYIHPOBATh,
00OCHOBBIBaTh U JJOKAa3bIBaTh CYK/IECHHUS, TEM CAMbIM (POPMUPYIOT JIOTHUECKUN
CTWJIb MBILIUIEHUA. Beayias pois npuHaaiaexxuT MaTeMaTike B (pOpMUPOBAHUN
AITOPUTMHUYECKON KOMIIOHEHTHI MBIIIIJICHHUS] © BOCOUTAHUH YMEHHUH IEHCTBOBATH
10 3a/IaHHBIM aJTOPUTMaM, COBEPIIICHCTBOBATh N3BECTHBIE U KOHCTPYHUPOBATH
HOBBIE. B mporecce pelieHns 3a1a4 — OCHOBBI AJIs1 OpraHu3ali y4eOHOoU
JIESITEIbHOCTH Ha yPOKaX MaTeMaTHKU — PA3BUBAIOTCS TBOPYECKas M MPHUKJIaHAS
CTOPOHBI MBIIJICHUS.

OO0yueHne MaTeMaTHKE Aa€T BO3MOKHOCTb pa3BUBaTh Y O0yUaroUmxcs
TOYHYIO, PAIlMOHAIIbHYIO U MH(POPMATUBHYIO pedb, yMEHUE OTOUpaATh Haubosee
MOJIXOJISIINE A3BIKOBbIE, CHMBOJIMUECKUE, TpaduiuecKre CpeacTBa s
BBIPXEHUS CYKICHUN M HATJISITHOTO MX TPECTaBICHUS.

Heo0xoauMbpiM KOMITOHEHTOM O0IIEH KyJIbTYPhl B COBPEMEHHOM
TOJIKOBAaHUU SIBIISIETCSI 00IIIee 3HAKOMCTBO C METO/IaMH1 TTO3HAHHMS
JEHCTBUTENLHOCTH, IPECTABICHUE O NIPEIMETE U METOIE MATEMATUKHU, €TO0
OTJIMYHUAX OT METOJIOB €CTECTBEHHBIX U TYMaHUTAPHBIX HAayK, 00 0COOCHHOCTSIX
NPUMEHEHHUSI MaTEMaTHKH JIJIsl peLICHHsI HAyYHbIX U IPUKIIAIHBIX 33/1a4.
Matematnyeckoe oOpa3oBaHHe BHOCUT CBOH BKJIaJ B ((OPMHUPOBAHUE 00IIIEH
KYJIbTYpbI U€JIOBEKa.

N3ydyeHre MaTeMaTHKU CIIOCOOCTBYET 3CTETUYECKOMY BOCITUTAHUIO
4eJI0BEKa, IOHMMAHUIO KPAaCOThI U U3SIILIECTBA MATEMATUUECKUX PACCYKACHUM,
BOCTIPUATHIO TEOMETPUUECKUX (POPM, YCBOCHHIO HJIEU CUMMETPUH.



[TpuoputernsiMu HensamMu o0ydenust marematuke B 10 — 11 kmaccax Ha
yrayOJIeHHOM YPOBHE IIPOJI0JIKAIOT OCTAaBAThCA:

(dbopMHpOBaHKE IEHTPAIBHBIX MATEMATHUECKUX MOHATUNA (YUCIIO, BEIUYMHA,
reoMeTrpuyeckas Gurypa, nepeMeHHas, BEposITHOCTb, (DYHKIIMSI, POU3BOHAS,
MHTErpai), 00ecreunBaroIUX PEEMCTBEHHOCTh U MEPCIEKTUBHOCTD
MaTeMaTHYECKOTr0 00pa30BaHUsI 00yJarOIMINXCS;

MO/IBEICHUE 00YUaOIINUXCS HA JOCTYITHOM JIJIl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATUKU U OKPY’KAIOIIETO MUPa, TOHUMAHUIO MaTEMATUKHU KaK
4acTH 0011l KyJIbTypbl YEJIOBEUECTBA;

pa3BUTHE UHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00yUaromuxcs,
IIO3HABATEJIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUN, KpUTUYHOCTH
MBIIUIEHUS, UHTEpPECa K U3YUEHUIO0 MaTEMaTHUKH;

(dopmupoBaHre PyHKIIMOHAIBHON MaTEMAaTUYECKON rPaMOTHOCTU: YMEHUS
pacno3HaBaTh MATEMATUYECKHUE ACTIEKTHI B PE€aJIbHBIX KU3HEHHBIX CUTYallUsIX U
IIPU U3YYECHHUH JIPYTUX YYEOHBIX MPEIMETOB, IPOSBICHUS 3aBUCUMOCTEN U
3aKOHOMEPHOCTEN, (POPMYJIUPOBATh UX HA A3bIKE MATEMAaTUKU U CO3/1aBaTh
MaTEeMaTUYECKUE MOJEIH, TPUMEHSATh OCBOCHHBIM MAaTEMATHYECKUI anmapar Jisl
pELIeHNS IPAKTUKO-OPUEHTUPOBAHHBIX 33714, NHTEPIPETUPOBATh U OLICHUBATh
MOJIyYeHHbIE PE3YJIbTATHI.

OCHOBHBIMM JIMHUSIMU coiepkaHus maTeMaTtuky B 10 — 11 kmaccax
yIayOJIEHHOTO YPOBHS ABISIIOTCS: «HuCa U BBIYMCICHUSN Y, «Anredpay
(«Anredpandeckue BRIpOKEHUSN», « Y paBHEHUS U HEpaBeHCTBay), «Havana
MaTeMaTHYeCKOro aHanuzay, «['eometpus» («I'eomeTpudeckue GUIrypbl 1 ux
CBOICTBaY», «I3MepeHne reoMeTpuuecKuX BeTuInH»), «BeposaTHOCTh 1
CTaTUCTHKa». JlaHHBIE JINHUM Pa3BUBAIOTCS MApaUIENIbHO, KaXaas B
COOTBETCTBHUH C COOCTBEHHOM JIOTHKOM, OJHAKO HE HE3aBUCHMO OJIHA OT JIPYTOH,
a B TECHOM KOHTAKTe M B3auMojeicTBuu. Kpome 3Toro, ux o0beAMHIET
JIOTUYECKasl COCTABIISIONIAsA, TPAAUIIMOHHO MPUCYIIIas MaTEMATUKE U
MIPOHU3BIBAIONIASl BCE MATEMATUYECKHUE KYPChI M COJEPKATENbHbIE JINHUU.
Chopmymupoannoe Bo ®I'OC COO TpeboBaHUE «KYMEHHE ONEPUPOBATH
MNOHATUSAMU: ONIPENIETIEHUE, AKCUOMA, TEOPEMA, CIIEJICTBUE, CBOMCTBO, IPU3HAK,
JI0Ka3aTeNbCTBO, PABHOCHIIbHBIE (JOPMYIUPOBKH, YMEHHE (POPMYITHPOBATH
oOpaTHOE U MPOTHUBOMOJIOKHOE YTBEPKICHHUE, TPUBOIUTH PUMEPHI U
KOHTPIPUMEPHI, UCTIOIb30BATh METOJ MATEMaTUYECKON UHIYKIIUH, TPOBOJIUTh
JTIOKa3aTeNIbHbIE PACCYKACHUS MPU PEIICHUH 3a/a4, OLICHUBATh JIOTHYECKYIO
MPaBUIBHOCTh PACCYKIEHUI» OTHOCUTCS KO BCEM YUEOHBIM KypcaMm, a
(dbopMHpOBaHUE JTOTHUECKUX YMEHUHN paclpenessieTcs Mo BCeM rofaM 00ydeHHUs
Ha YpPOBHE CPEAHEr0 00IIero 00pa30BaHuUs.



B cootBercTBuE ¢ PI'OC COO MaTemMaTHKa SIBISETCS 00s13aTEIbLHBIM
peaMEeTOM Ha JJaHHOM ypoBHE oOpa3oBaHus. HacTosiiei mporpaMmoii mo
MaTeMaTHKe MpeyCMaTPpUBAETCS U3yUCeHHE YyueOHOro npeaMera «MaremaTukay
B paMKax TpeX y4eOHBIX KYpCOB: «AnreOpa v Hauajla MaTeMaTHYECKOTO
aHanm3a», «I eomerpus», «BeposTHOCTB U cTatucTUKa». POPMUPOBAHUE
JIOTUYECKAX YMEHHUH OCYIIECTBISICTCS Ha MPOTSHKEHUH BCEX JIET 00yUYeHUS Ha
YpOBHE CcpeaHero o0Iiero 00pa3oBaHus, a 3JIEMEHTHI JIOTUKH BKITIOYAIOTCS B
COJIepKaHKE BCEX HA3BAHHBIX BBIIIEC YUYEOHBIX KYPCOB.

Oo01ee YncI0 YaCOB, PEKOMEHIOBAHHBIX JISI U3YYeHUSA MATEMATUKH, —
544 gaca: B 10 kiacce — 272 yaca (8 yacoB B Henes110), B 11 kiacce — 272 yaca
(8 yacoB B Heme110).



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
MATEMATHUKE HA YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:kaaHCcKOro BOCHUTAHUA: CHOPMUPOBAHHOCTH TPAXKITAHCKOW MO3UIIHA
0OyuJaroIerocsi Kak akTHBHOTO M OTBETCTBEHHOTO YJI€HAa POCCUHCKOTO OOIIEeCTBA,
IpEe/ICTaBIIEHUE O MATEMAaTHYECKUX OCHOBAX (P)YHKIIMOHUPOBAHUSI PA3IMYHBIX
CTPYKTYD, SBJICHH, MPOIEAYDP T'PakIAHCKOTO 00IIeCTBa (BEIOOPHI, OMPOCHI U
JIPYroe), yMeHUe B3aUMOJICHCTBOBATD C COIIMATIbHBIMUA MHCTUTYTaMU B
COOTBETCTBHUM C UX (PYHKLIMSIMU U HA3HAYCHHUEM;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS: CHOPMUPOBAHHOCTH POCCUIMCKOM
rPaXJaHCKOM UJICHTUYHOCTH, YBAXKEHHUSI K IPOLIJIOMY ¥ HACTOSIIEMY POCCUMCKOU
MAaTEMATUKH, [IEHHOCTHOE OTHOIIEHUE K JJOCTHKEHUAM POCCUUCKAX MAaTEMATUKOB
Y POCCHMCKOM MaTeMaTUYECKOM IIKOJIbI, NUCIOJIb30BAHNE 3TUX JOCTUKEHHUM B
JIPYTUX HayKax, TEXHOJIOTHUSX, chepax IKOHOMUKH;

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIUTAHUA: OCO3HAHNC NYXOBHBIX HeHHOCTeﬁ
POCCHUICKOTO Hapoaa, CPOPMUPOBAHHOCTHL HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO
IIOBCACHUA, CBA3aHHOI'O C HpaKTHqGCKPIM HpI/IMCHGHI/ICM I[OCTI/I)KCHI/Iﬁ HayKI/I n
ACATCIbHOCTBIO YUYCHOI'0, OCO3HAHHUC JIMYHOI'O BKJIaJda B IIOCTPOCHHUC YCTOﬁqHBOFO
Oyny1ero;

4) 3cTeTHYeCKOr0 BOCIIUTAHMS: )CTETUYECKOE OTHOIIIEHUE K MUPY, BKJIIOUas
ACTETUKY MaTEMAaTHUYECKHUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3aj1au, PEIICHUH,
paccyXJIeHU, BOCOPUUMUYMBOCTh K MATEMAaTUYECKUM aCTIEKTaM Pa3IuyHbIX
BUJIOB UCKYCCTBA;

5) puszuveckoro BocnuTaHus: cHOPMUPOBAHHOCTh YMEHUS TPUMEHSTD
MaTeMaTU4YeCKHe 3HaHUSI B MHTEpecax 3I0POBOTO U O€30MacHOro 0dpasa Ku3HH,
OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (3I0pOBOE MUTAHUE,
cOajlaHCUPOBAHHBIN PEKUM 3aHSATUN U OTAbIXA, PETYJIsipHas Pu3HUecKas
AKTUBHOCTb), (DU3NYECKOE COBEPILICHCTBOBAHUE MPU 3aHATUSIX CIIOPTUBHO-
037I0POBUTEIBHOM I€ATETBbHOCTBIO;

6) TPy10BOr0 BOCIIMTAHMSA: TOTOBHOCTD K TPY/y, OCO3HaHHE [ICHHOCTH
TPYyIOT00Us, HHTEPEC K Pa3IyHbIM chepam nmpodecCHOHaTbHON AeITEIbHOCTH,
CBSI3aHHBIM C MaTEMAaTHKOW U €€ MPHUIIOKECHUSIMH, YMEHHE COBEPIIIATh OCO3HAHHBIH
BbIOOD Oyyiieit mpodeccuu U pean30BbIBaTh COOCTBEHHBIE )KU3HEHHbIE TUIAHBI,
TOTOBHOCTbH U CIIOCOOHOCTh K MaTEMAaTHYECKOMY 00pa30BaHUIO U



camM000pa30BaHMIO HA MPOTHKEHUHU BCEH )KU3HU, TOTOBHOCTH K AKTUBHOMY
YYaCTHUIO B PELICHUU IPAKTUYECKUX 3a/1a4 MaTeMaTUYECKON HAIPaBJICHHOCTH;

7) 3K0JIOTM4eCKOr0 BOCIIUTAHMA: CPOPMHUPOBAHHOCTH IKOJIOTHYECKOM
KYJIBTYpbl, IOHUMaHHUE BJIMSHUS COLIMATIbHO SKOHOMUYECKUX MPOLIECCOB Ha
COCTOSIHUE NPUPOAHON U COLMAIBHOM Cpefibl, 0CO3HAHUE II100aIbHOTO XapaKTepa
HKOJIOTMUYECKUX MPOOJIEM, OpUEHTALUS Ha IPUMEHEHNE MaTEMaTUUYECKUX 3HaHUN
JUTSL pelieHus 3a/1a4y B 00JIaCTH OKPYKAIOLIEH Cpe/ibl, INITAHUPOBAHUE NTOCTYIIKOB H
OLICHKU X BO3MOKHBIX IMOCJIEACTBUI JI1 OKPYKAOIIEH CPEebL;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA: CHOPMUPOBAHHOCTH MUPOBO33PEHMS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOM
MPAKTUKH, IOHUMaHUE MaTEeMAaTHYECKOW HAyKU Kak c(hepbl YETOBEUECKOM
NEeSATEIbHOCTH, ITANIOB €€ PAa3BUTHUS U 3HAYMMOCTH JJIsl Pa3BUTHSI LIMBUIIM3ALIUH,
OBJIAJICHUE A3BIKOM MATEMAaTUKHA U MaTEMAaTUYECKON KyJIbTYpPOil KaK CPEICTBOM
NIO3HAHUS MHUPA, TOTOBHOCTh OCYILECTBIIATH IPOEKTHYIO U UCCIIEN0BATEIBCKYIO
NEeATENbHOCTh NHINBUIYaJIbHO U B TPYyIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbraTe n3ydeHuss MaTeMaTHKKM Ha YPOBHE CPEAHET0 0OIIEro
oOpa3oBanus y oOy4Jaromierocst 0y1yT copMUpOBaHbI IO3HABATEIHHBIC
YHHUBEpCaJIbHbIC yUeOHBIE TeHCTBUSI, KOMMYHHUKATHBHBIC YHUBEPCAIBHBIC
yueOHbBIC ACHCTBHSI, PETYJIATUBHBIC YHUBEPCAIbHBIC YICOHBIC JCHCTBYS,
COBMECTHAS JCSATCIIEHOCTD.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE eiiCTBHS
ba3oBble JJornueckue 1eicTBUA:

BBISBJISATh M XapaKTEPU30BaTh CYIIECTBCHHBIE TPU3HAKK MATEMATUUYECKHUX
00BEKTOB, TOHSATUH, OTHOIICHUN MEX Ty MTOHATHIMHU, (POPMYJIUPOBATH
OTIpeJICIICHHS TIOHSTHI, YCTaHABINBATh CYIIECTBEHHBIN MPU3HAK KIIacCU(DUKAIUH,
OCHOBaHWsI /711 0000IIEHNS U CPABHEHHUSI, KPUTEPUHU TTPOBOIMMOTO aHAJIHN3a;

BOCIIPUHUMATh, JOPMYITHPOBATH U MTPEOOPA30BHIBATH CYKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U
npoTuBOpeurs B (aKkTax, JTaHHBIX, HAOTIOJIEHUAX U YTBEPKICHUSX, Mpejiaratb
KPUTEPUH JIJIS1 BBIABJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUMH;

JIeJIaTh BBIBOJIBI C MCMOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
VHIYKTUBHBIX YMO3aKJIHOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTUH;



MIPOBOJIUTH CAMOCTOSITENBHO JI0KA3aTENbCTBA MATEMATUYECKHUX
YTBEPXKACHUN (IPSMBIE U OT POTUBHOI'0), BBICTPAUBATh apTyMEHTALIHIO,
IPUBOJUTH PUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYKJICHUS U
BBIBO/IbI;

BBIOMpATh croco0 penieHus yueOHoi 3a1auu (CpaBHUBATH HECKOJIBKO
BapHaHTOB PEIIECHUS, BHIOMPATh HanboIee MOAXOSAIINN ¢ yueTOM
CaMOCTOATENLHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBhlIe ucciieqoBarejLCKue JeCTBUA:

UCIIOJIb30BaTh BOIIPOCHI KAK MCCIIEN0BATENbCKUI HHCTPYMEHT TO3HAHMUS,
dbopMynrpoBaTh BONPOCHI, (PUKCUPYIOIIUE TPOTUBOPEUHE, MPOOIEMY,
YCTaHaBJIMBATh UCKOMOE U JaHHOE, (JOPMHUPOBATH TUIIOTE3Y, apTyMEHTUPOBATh
CBOIO TO3UIIUI0, MHEHHUE;

MPOBOAUTH CAMOCTOSTENILHO CIJIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICIOBAHUE
110 YCTAaHOBJIEHUIO OCOOEHHOCTEW MaTeMaTUYeCKOro 00bEKTa, SIBJICHHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEeKTaMu, SIBJICHUSIMH, TIPOIIECCAMU;

CaMOCTOSATENbHO (OPMYITHPOBATH 0OOOIIIEHUS M BBIBOJIBI 10 PE3YJIbTaTaM
IIPOBEICHHOT'O HAOIIOACHUS, MCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTh
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 0000IIEHUIA;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCA, a TAKKE BbIABUTATh
MIPEOJIOKEHUSI O €TO Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISITH Je(UIIUTHI HH(POPMAIINH, TAHHBIX, HEOOXOIUMBIX JIJIsl OTBETa HA
BOIIPOC U JIJIs PEUICHUS 33]1a4H;

BbIOMpATh MH(POPMAITHIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHAJIM3UPOBATD,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHGOPMAIIHIO PA3THYHBIX BUIOB U
dbopm npeacTaBIeHuUS;

CTPYKTYypHUpOBaTh HH(MOPMALIHIO, TPEACTABIISATh €€ B pa3Iu4YHbIX popmax,
WUTIOCTPUPOBATH TpadUyuecKy;

OIICHUBATH HAJC)KHOCTh HH(OPMAITUHU TIO CAMOCTOSITEIIHHO
c(hOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIEe 1eCTBUS
OO0menne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUAMHU
U 1EJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHUS B
YCTHBIX ¥ MUCbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHMS M0 X0y pEUICHUs 3a/1auH,
KOMMEHTHUPOBATh MOJYYEHHBIN pe3ybTarT;



B X0J1¢ 00CYXKJIEHUS 3a/1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0sIeMbl, pelraeMoi 3a/1auu, BLICKA3bIBATh UJIEH, HAIICJICHHBIC HA TTIOMCK
pEIIeHUs], COMTOCTABIATh CBOU CYXKJIEHUS C CYKICHUSIMU JPYTUX YUYaCTHUKOB
nuanora, oOOHapyKUBaTh pa3Iuyre U CXOJCTBO MO3UIINMA, B KOPPEKTHOM dopme
(dbopMyIHpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MIPEACTABIISATH PE3YIbTAThI PEIICHUS 33a]]a4H, SKCTICPUMEHTA, NCCIICI0OBAHMS,
MIPOEKTA, CAMOCTOSITEIHHO BHIOMPATh (POPMAT BBICTYIUICHUS C YIETOM 3a]1a4
MIPE3CHTAIUNA U OCOOEHHOCTEH ayIUTOPHH.

PeryisiTuBHbIE YHMBepPCcAJbHbIE YueOHbIe 1eiCTBUSA
Camoopranm3anmsi: COCTaBJIATh IJIaH, AITOPUTM PEIICHUS 3a]]a4U, BHIOUPAThH
CIOCO0 PEIIeHUs ¢ YYETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C
y4€TOM HOBOM MH(OpPMAIIUH.

CaMOKOHTPOJIBb:

BJIJICTh HABBIKAMH ITO3HABATEIIBHON PeICKCUN KaK OCO3HAHMS
COBEPIIIAEMbIX JIEUCTBUM U MBICIUTENIBHBIX MPOIECCOB, UX PE3YJITATOB, BIAJCTh
croco0aMu CaMOTIPOBEPKH, CAMOKOHTPOJISL ITPOLIeCcca U Pe3yibTaTa PEIIeHUs
MaTeMaTHYEeCKOM 3aJ1auH;

MIPEABUACTh TPYAHOCTH, KOTOPHIC MOTYT BOSHUKHYTH TIPH PEIICHUU 3a1a4H,
BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIIbCTB, TAHHBIX,
HaWJEHHBIX OIMMUOOK, BBIIBJICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE PE3yJIbTaTa IICJIH U YCIIOBUSIM, OOBSICHATh
PUYUHBI JOCTHKEHUS WU HEJOCTUKEHUS PE3yJIbTaTOB JAEATEILHOCTH, HAXOIUTh
OIUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHAas 1eATEJIbHOCTD:

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHTHON ¥ MHIUBHUIYaTbHOM
pabOTHI IpH PEIICHHH YICOHBIX 3a7a4, MPUHUMATH IeTh COBMECTHOU
NEeATEIBbHOCTH, TJIAHUPOBATH OPTaHU3AIUI0 COBMECTHOM pabOThI, pactpeIessaTh
BUJIBI PabOT, JOTOBAPUBATHCS, OOCYXAAaTh MPOIIECC U Pe3yJIbTaT paboTHI,
000011aTh MHEHHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYNIOBBIX (hopMax paboThl (00CYX)aeHUsI, 0OOMEH MHEHUM,
«MO3TOBBIE TITYPMbDY U UHBIE), BBITIOJIHATH CBOIO YaCTh PaOOTHI U
KOOPJIMHUPOBATH CBOU JCHCTBUS C APYTUMH YJCHAMU KOMaH/IbI, OIICHUBATh
KauyecTBO CBOETO BKJIaJla B OOIIMKA MPOIYKT MO KPUTEPUAM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICUCTBHUS.

IIpeaMeTHbIe pe3yabTaThl 0OCBOEHUSA (PesiepanbHO paboyuelt mporpaMmbl
0 MaTeMaTHKE MPEACTABIICHBI IO TO1aM 00yUYEHHUS B paMKaX OTACIIbHBIX
y4eOHBIX KypCOB B COOTBETCTBYIOIINX pa3/ieiaX HaCTOSIICH MpOrpaMMBbl.



OEJNEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM U3 Hauboyiee 3HAYMMBIX B IPOrpaMMe cpeaHero oOiero oOpa3oBaHMs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIbHYIO 0a3y IS
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpyeT
JIOTHYECKOE U aOCTPaKTHOE MBIIUIEHUE O0y4aroluXxcs Ha YpOBHE, HEOOXOUMOM
JUIsL OCBOE€HUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCUMIUIMH. B paMkax aaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJI€BalOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (opMyiupyeT cBou
JOCTHKEHHS B MAaTEeMaTH4IecKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOro aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX HHU(PPOBBIX W KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIOJb30BaTh UX JJIs JlajdbHeHIIero oopa3oBaHus U B
MOBCEIHEBHOM XM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSMHU anreOpbl M MaTEeMaTHMYECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HMCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PAcCyKIaTh JEAYKTUBHO, HMCIOJIb30BATh
000OIIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xoxe u3yuyeHusi yuyeOHOro kypca «AinredOpa ¥ Hayalla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJYy4YaloT HOBBIA OMNBIT PEIIeHHs] MPUKIAJAHBIX 3aj1ad,
CaMOCTOSITEJIBHOT'O ITOCTPOCHUST MAaTEMAaTUYECKUX MOJEJIEH PEeallbHbIX CUTYyalWi,
WHTEPHIpPETAlUd  TIOJYYCHHBIX  PEHICHWH, 3HAKOMSTCA C  [pUMepamMu
MaTeMaTHUECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMATUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIii Kypc 00iamaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIMAIIOM,
KOTOpPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepual, CHOCOOCTBYIOITUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JESATENIbHOCTH, TpeOyIoleld MPOJOIKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHusi aiareOpe M HadalaM MaTeMaTHYeCKOTrO
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYeHHUS.



B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BBIIEIEHBI CIEAYIOLIUE COAECPKATEIbHO-METOAUYECKUE TUHUM: «Yucna
U BbIUKCIECHUD», « DyHKINU U rpaduKkn», «YpaBHEHUS U HEpaBeHCTBay, «Hauana
MaTEMaTUYECKOro aHaiu3a», «MHokecTBa M JIOTUKa». Bce OCHOBHBIE
COJEPKATEIbHO-METOANYECKUE JIMHUM HW3Yy4YaloTCs Ha MPOTSHKEHUU JABYX JIET
oOydeHHusI Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBEHHO IOTOJHSIS
JIpyr Apyra U MOCTENEHHO HAChIAsCh HOBBIMU T€MaMH M pazjenamu. J[aHHBIN
y4eOHBIH KypC SIBISIETCS MHTEIPATUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJIEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMIUIMH, TaKMX Kak aireopa,
TPUTOHOMETpPHUSI, MaTEMaTHUYECKUM aHalIu3, TEOpUs MHOXKECTB, MaTeMaTH4yecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwarolmiuecs OBIJIAJIEBAIOT BCE Ooliee
HIMPOKUM MATEMaTHYECKUM amnmnapaTtoM, y HUX IMOCJENI0BAaTENbHO (popMupyercs u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYECKYl0 MOJEIb peabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IPU U3YUYEHUU y4yeOHOro Kypca, JUis
pELIEHUs] CAMOCTOSITENBHO C(HOPMYIUPOBAHHON MAaTeMaTUYECKON 3aJauM, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenpbHO-MeTOAUYECKas: JMHUA «YUucna ¥ BBIYMCICHHS» 3aBEpLIACT
(dbopMHpOBaHNE HABBIKOB MCMOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HAYaToO Ha YpPOBHE OCHOBHOTO 0011ero oopazoBanusi. Ha ypoBHe cpenHero o0uiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yHensieTcss  (OPMUPOBAHUIO  HABBIKOB
pPalMOHAJIBHBIX BBIYMCICHHM, BKIIIOUAIOMIMX B C€0s MCHOJIb30BAHUE PA3JIMYHBIX
dopM 3amucu 4yMcia, YMEHHUE JeNaThb NPUKUJIKY, BBINOJHATH NPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BbIpaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYaroIIMMCsi MHOKECTBAa HATypaJbHBIX, LEJNbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMILJIEKCHBIX 4Hnceld. B  KaXaoM M3 53THX MHOXECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUYecKue 3aJaud M OIEepaluu: JeJIeHHE Haleno,
ONEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX YHCEN, OCOObIE CBOMCTBA
palMOHANBHBIX U UPPALMOHATIBHBIX YKCEN, apu(METUUYECKUE OIEpaluy, a TaKKe
U3BJICUEHUE KOPHS HATypallbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEll.
brnaronapsi mocienoBaTenbHOMY PACIIMPEHUIO Kpyra HCHONb3YEMBIX YHUCET U
3HaKOMCTBY C BO3MOXKHOCTSMM MX MPUMEHEHUS JUIsl PELIEHUS Pa3iIMyYHbIX 3a7a4
dbopMupyeTcsi peACTaBICHUE O €IUHCTBE MATEMAaTUKU KaK Hayku U €€ pojiH B
MOCTPOEHUU MOJIeNIEH peaJlbHOr0 MHpa, IIMPOKO HCIOJb3YIOTCS 0000IIeHHe U
KOHKpETHU3aLUsL.

Jluaust «YpaBHEHHUS U HEPABEHCTBA» pEaTU3yeTCs Ha MPOTSHKEHUH BCETO
oOy4eHHs Ha YPOBHE CpPEIHEro OOIIero oO0pa3oBaHUsA, IMOCKOJBKY B KaKIOM
paznene IlporpaMMbl IpPEenyCMOTPEHO pELIEHHWE COOTBETCTBYIOIIMX 3anad. B
pesynbraTe OoOydaroluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  pEIICHUS



palMoHaNbHBIX, HPPAIMOHATIBHBIX, IOKAa3aTeNbHbIX, JOTapUPMHUUECKUX H
TPUTOHOMETPUYECKUX YpPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKke 3ajady,
colepkalux mapaMerpsl. lloydeHHbIE yMEHHS IIMPOKO HCIOJIb3YIOTCA MpPH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO MTPOU3BOJHOM, MPU PELIEHUH NPUKIIATHBIX
3a]a4 U 3aJja4 Ha HAXOKJCHUE HanOOJBIINX U HAUMEHBIINX 3HAYECHUN (QYHKIHH.
Jannast copep:karenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpMUPOBaHUE YMEHUMN
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
VUPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKCHMM, a TaKXKe BBIPAXKECHUH,
COJEpIKaIMX CTENEHU U JiorapuMmbl. braronaps u3ydeHHIO anreOpanyeckoro
Marepyaja IPOUCXONWUT  JAJbHEWIIEEe  pa3BUTUE  AJTOPUTMUYECKOIO U
a0CTPAaKTHOrO MBIIUIEHUSI O0y4YaroIMXcsa, (OPMUPYIOTCS HABBIKUA JE€TyKTUBHBIX
paccykJIeHuid, paboTbl C  CHMBOJBHBIMM  (OpMaMu,  MPEICTaABICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEN B BHJIE€ PaBEHCTB U HEPABEHCTB. Ajredpa
npegiaraeT 3(pQPEeKTUBHbIE HWHCTPYMEHTBl JJIsi PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

CopepxarenpHo-MeToauuecKass JMHUA «DyHKIMM U TpaQuKH» TECHO
nepernseTaeTcs ¢ IPYTrMMH JIMHUSIMU y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 33a€T MOCIIEI0BATEIBHOCTh U3YUEHUSI MaTepuania. 3ydeHue CTerneHHOoH,
MOKa3aTeJIbHOM, JTOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHU JUIS peuIeHus 3a7ad U3 APYTHX YUEOHBIX
IIPEAMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMAaTHYECKUM aHAIU30M,
TaK W C pElIeHHEeM ypaBHEHUN U HepaBeHCTB. IIpu 3TOM Oosblloe BHUMAaHHE
ynensieTcs: pOpMHpPOBAHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. Matepuan 3Toil coliepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
Y HABBIKOB, IO3BOJSIOIIMX BbIPAXKaThb 3aBUCUMOCTH MEXKIy BEIMYMHAMHU B
paznu4HOi ¢dopme: aHATUTHYECKOW, Tpaduueckoll M ciaoBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTHIO  aJTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIEHUIO M KOHKPETHU3ALIUK, UCTIOJIb30BAHUIO aHAJIOTHUM.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaius3ay MO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPYyTI KaK MAaT€MAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a]ad,
JOCTYMHBIX OOYyYaIOIIUMCA, TaK KaK y HUX MOSBIISIETCS BO3MOXXHOCTh CTPOUTH
rpa@uKy  CIOXHBIX (YHKLIMMA, OMpEeAeNsaTh HMX HauOOJbIINE W HAUMEHBIIUE
3HAYEHUsI, BBIYMCIATH IUIOMAAM (GUIYp U OOBEMBI TEN, HAXOAUTh CKOPOCTU H
YCKOpEeHHsl TmpolueccoB. JlaHHas colep)kareiibHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUSI MaTeMaTHYECKUX MOJENIed peajbHbIX CHTyalUu,
MO3BOJISIET HAXOJAWTh HAaWJIy4dllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-DKOHOMMYECKHX, 3aJ1a4axX. 3HAKOMCTBO C OCHOBAMHM MAaTEMaTHYECKOIO



aHanu3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO |
KPEaTHBHOTO MBINIUICHHSI, (POPMHUPOBAHUIO YMEHHUU pPACIO3HABATH IPOSBICHUS
3aKOHOB MaTeMaTHKUA B HayKe, TEXHUKE U HMCKyccTBe. OOydaroniuecs: y3HalT O
BBIJIAIONIUXCST pe3ysibTaTaX, IOJYUYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

ConepxaTenbHO-MeTOANYECKast JIMHUS «MHOXKECTBa U JIOTUKa» BKIIIOYAET B
ce0sl BJIEMEHTHl TEOPUM MHOXKECTB M MAaTEMAaTHYECKOM JOTUKU. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TpeasiaraloT HauOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOMINA BCE Pa3feIibl
MaTeMaTUKH HW €€ NPWIOKEHUN, OHU CBA3BIBAIOT pPa3HbIE MaTeMaTHYECKHE
JTUCIUTUIMHBL W WX TPWIOKEHUS B eauHoe 1enoe. [lodTomy BaXHO 1aTh
BO3MOYKHOCTh OOyYarIIeMyCss IMOHUMAaTh TEOPETUKO-MHOXKXECTBEHHBINH S3BIK
COBPEMEHHOW MaTEMaTHUKHU U HCIIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJIeAyeT IpU3HATh
CBOMCTBEHHYI0 €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
NMpaBWJaM  TMOCTPOEHUSI  JIOKA3aTeJIbCTB.  3HAKOMCTBO  C  DJEMEHTaMu
MaTeMaTUYECKOW JIOTUKH CHOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
0Oy4JaronInxcs, MO3BOJISIET UM CTPOUTH CBOM PACCYKIICHHSI HA OCHOBE JIOTUYECKUX
npaBuil, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hauyajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE TPHU3BaHbI
Croco0CTBOBaTh (OPMHUPOBAHMIO HABBIKOB TOCTPOEHUS MOJIETEH peaTbHbIX
CUTYyallui, WCCIEAOBAHMS O3TUX MOJIENIeH C TOMOIIBIO afmapara airedopbl H
MaTEMaTUYECKOT0 aHalin3a, WHTEPIPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3a/IaHUs BILUIETEHBI B KQXK/IbIN U3 pa3esioB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepuall
y4eOHOr0o Kypca HIMPOKO HCIOJIB3YeTCs sl pelieHus MpUKiIaaHbix 3agad. [lpu
pPEIICHUH  pPEAbHBIX  MPAKTUYECKUX  3a7ad  OoOydYaroniuecss  pa3BHBAIOT
HAOJIOATeIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETHU3UPOBATH  MPOOJIeMY.
JlesTenbHOCTh 1O (OPMHUPOBAHHWIO HABBIKOB PEIICHUS NPHKIAJHBIX 3a7ad
OpraHU3yeTCs B MPOIECCe U3YUCHUS BCEX TeM y4eOHOTO Kypca «Anredpa u Hauaja
MaTEMaTUYECKOTO aHaTTU3a.

Ha u3yyenne y4eOHOro Kypca «AJjredpa m Hayajga MaTeMaTH4eCKOIo
aHaJau3a» orpoaurcs 272 yaca: B 10 kiacce — 136 yacoB (4 yaca B Hel1es110), B
11 kaacce — 136 yacoB (4 yaca B HeJeI10).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobGelt W MPOIEHTOB IS
peLIEHUs NPUKIAAHBIX 3a7a4 U3 Pa3JINYHbIX OTpAciei 3HAaHUHN U PeaibHOM KU3HH.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMd.  Moayib
JEUCTBUTEILHOTO YHCIa U ero cBoicTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TTPABUIIA
OKpPYTJIEHUS, MPUKUIKA U OLICHKA PE3YJIbTaTa BbIUNCICHU.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
noAXosAEeH (GOpMbI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a7a4 ¥ MPEJACTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeIeM M €€ CBOWCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI€HC YUCIIOBOTO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHHUSI M ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pEILICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHEHHUUN U
HEpPABEHCTB. MHOTrOWIEHb OT OJHOW MEepeMEHHOW. [leneHne MHoroujieHa Ha
MHOIOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIBIMUA
ko3 unmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BRIPAKEHUHN, COJIEPIKAIINUX CTENIEHU M KOPHHU.

HNppaunonanbHbie ypaBHEHUSI. OCHOBHBIE METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3oBaHue BeIpaKE€HUM, CoepKAIIUX JTOTapUPMBbI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pmMHUECKUX YpaBHEHU.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



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

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEAIbHOM CHUTyalMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

@OyHkuuu U rpadpuku

@®yHkus, crnocoObl 3amanus (yHkuM. B3aumMHO o0OpaTHblE (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTKn MOHOTOHHOCTH (PYHKUMU. MakCUMyMbl U MHUHHMYMBI
dbynkuuu. Hanbospiiee  HauMeHblee 3HaueHus: QyHKIIMU HAa IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast GyHKIMS ¢ HATypajdbHBIM U 1I€JIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

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

TpuroHomeTpuyeckass OKPYKHOCTb, OIPEACIICHHE TPUTOHOMETPUUYECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas mporpeccuu. beckoneuHo yobiBaromias
reoMmerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH T'€OMETPUUYECKOM
IIPOrpecchu. JINHEVHBIN U SKCITIOHEHIMAIBHBIN pocT. Yncio e. Popmyiia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccUMy JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOUKM pa3pbiBa. ACHMNTOTHI
rpajuxoB ¢yHkiui. CBolicTBa (QYHKIMI HENpPEpHIBHBIX HAa OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuil CMBICI MPOU3BOIHON. YpaBHEHHE KacaTelbHOUN K rpa@uKy QyHKIHH.

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

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOTO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yucaa v BIYMCICHUSA

HatypaneHble u nensle yucia. IIpumeHeHne npru3HaKkoB AECIUMOCTH LIEJBIX
yucen, HauOonpmuii oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uis pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpandeckas M TpUTOHOMETpUYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHu M3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PEIICHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PelieHne TpUuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpaLMOHATIBHBIX, TOKA3aTENbHBIX U JOTAPU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



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

DyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxkaenue  HauOonblIero W HAaMMEHBUIETO0  3HAYEHUH
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
NPUKIAJAHBIX 3aJadax, JUIsl OIPEAENICHHs CKOPOCTM M YCKOPEHHMs Mpolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna Haxoxk1eHUs epBOOOPA3HbIX.

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

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOIIAAeH MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YPaBHCHUM.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kuacce oOyyaromiuiicss MOJYYUT CIEIYyIOIINE
npeaIMeTHbIe Pe3ybTaThl MO0 OTIEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hauaiaa MaTeMaTHYECKOTO aHaIH3ay:

Yucia ¥ BbIYHCTIEHHUS:

cBOOOJHO OIEpPUPOBaTh MOHATHUSMU: PAIMOHATBHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, MPOIEHTH, HPPALUOHAIBHOE YHCIO, MHOXECTBa
palMOHANIBHBIX U AEUCTBUTENBHBIX YHCEI, MOYJIb IEHCTBUTEIBHOTO YHCIIA;



OPUMEHATH JPOOM W TMPOLEHTHI IJIsl pPEIICHUs MPHUKIAJHBIX 3aJad u3
Pa3JIMYHBIX OTPACIICH 3HAHUW U PEaJIbHOM KU3HU;

IPUMEHSATH NPUOIMKEHHBIE BBIYMCIICHUS, TPAaBUJIa OKPYTJIEHUSA, IPUKUIKY U
OLICHKY pe3yJbTaTa BBIYHCIICHUN;

CBOOOIHO ONEpUPOBATH IOHATUEM: CTENEHb C LEJIbIM I0Ka3aTelleM,
WCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: apU(PMETHUECKUNA KOPEHb HATypajbHOU
CTCIICHU;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOOJHO OIEPUPOBATH MOHATUAMM: JIOTapu(PM YHKcCHa, AECATHYHBIE H
HaTypaJbHbIE JIOTAPUDMBIL;

CcBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC M apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHHS U HEPABEHCTBA:

CcBOOO/IHO OINEpPUPOBATh MOHATHUSMHU: TOXJECTBO, YPaBHEHHE, HEPABEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICICTBUS, PABHOCUIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS PalUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHSATH METOJ] HWHTEPBAJIIOB JUI PELICHUS
HEPABEHCTB;

CBOOOIHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOYJIEH ¢ MLedbMH KO3 (UIUEeHTaMH, KOPHM MHOTO4YIEHA, HPUMEHATH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISl pELIEHUs 3a/1ay4;

CBOOOJIHO OMNEpUpOBAaTh MOHATUSAMHU: CHCTEMa JIMHEHHBIX ypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro T€OMETPUYECKUU CMBICI,
MCIIOJIb30BaTh CBOWMCTBA ONPENENINTEN 2 X 2 JUIsl BBIYMCICHUS €ro 3HAa4YCHUs,
IMPUMEHSTh ONPEACIIUTENIN Ui PELUIEHUS CHUCTEMBbl JIMHEHMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIbHBIE CUTYAIlMH C MOMOILBI) CUCTEMBI JJUHEWHBIX YPABHEHUH,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
MHTEPIIPETUPOBATH I1OJyYEHHBIN pPE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKCHUMU,

BBITMIOJIHATH MpeoOpa30BaHMs YUCIOBBIX BBIPAKEHUHN, COJAEPKAIINX CTETICHU C
palMOHAJIBHBIM [T0KA3aTeIIEM;

UCITI0JIb30BaTh CBOMCTBa norapumMoB JUTSI npeodpazoBaHus
Jorapu(pmMHUECKUX BbIPAKEHUH;



cBOOOIHO OMEpPUPOBATH MOHATHUSAMHU: HPPALMOHANBHBIE, TOKAa3aTEIbHbIE U
JorapupMHuUecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C ITOMOIIbIO PABHOCHIIbHBIX
NEPEXO0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;

IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYECKHE (POPMYJIbI JUIsl TPe0Opa30BaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATH HEOOXOoAuMble (OpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBaTh pEaJlbHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPQXEHUS, YpaBHEHUS, HEpPaBEHCTBA IO YCJIOBHMIO 3aJlayM, MCCIEAOBAThH
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAaHUEM alllapaTa anreopsol.

DOyHkuuu ¥ rpapuku:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO O0OpaTHble (QYHKIUU, KOoMMO3UIMUs GYyHKUUNA, Tpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOOJHO OIEPUPOBATH MOHATUSIMH: OOJACTh OMPEAEICHUS U MHOXKECTBO
3HaYeHUH QPYHKINUU, HYJIH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOIHO OMNEpUPOBaTh MOHATHSIMM: UETHbIE M HEUYETHbIE (yHKUUH,
nepuoanyeckue (QyHKIUHU, MTPOMEXKYTKH MOHOTOHHOCTH (DYHKLIMH, MAaKCUMYyMbI U
MUHUMYMBI (pyHKIIMM, HamOoJblllee M HAWMEHbIIEe 3HAaueHWEe (YHKIUU Ha
IPOMEXKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypaldbHbIM U
LENbIM [OKa3aTeiaeM, rpapuK CTENEeHHOW (YHKIHMHM C HATypaJbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHsS N-OW CTENeHW Kak (yHKIMH OOpaTHOM CTENEeHU C
HaTypaJbHBIM MOKa3aTeJeM;

ONEepPUPOBATh TIOHATUSAMU: JHHEWHAs, KBaApaTUYHAsS WM JIpOOHO-JTHHEWHHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTApPHOE MCCIIEA0BAaHUE U IOCTPOCHUE UX TPaPUKOB;

cBOOOJIHO OMNEpHUpPOBAaTh MOHATHSMH: IOKa3aTeabHas M JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHHUI;

CcBOOOMIHO OMEpUPOBATh TIOHATHUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
orpesieNieHue TPUTOHOMETPUUECKUX (YHKIMI YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (yHKUIUN JUid  HCCIEAOBaHHS TPOILECCOB U
3aBHCHMOCTEH TIpU pelIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEAMETOB U peaTbHON
’KU3HU, BbIpaXkaTh (POPMyJIaMU 3aBUCUMOCTH MEKy BETUUUHAMU;

Hauaja maTeMaTH4ecKOro aHAJIM3a:

cBOOOIHO ONEpUPOBATh MOHATHUAMHU: apuMmeThyecKkas MU TeOMETpUUYEeCcKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi TeOMETpUUecKasi MPorpeccus, TUHEHHBIN U



AKCIIOHEHITUATLHBIN POCT, (OpMya CIOKHBIX MPOIIEHTOB, HMETh MPEICTABICHUE
O KOHCTaHTE;

UCIIOJIB30BaTh MPOTPECCUU ISl PEUIEHUS pPeabHBIX 3a7ad MPHUKIATHOTO
XapakrTepa;

CBOOOJTHO OIEPUPOBATH MOHIATHIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a1aHUS
MOCIICIOBATELHOCTEM, MOHOTOHHBIE W OTPAHUYEHHBIC ITOCIEIOBATEIBLHOCTH,
IIOHMMAaTh OCHOBBI 3apOXKJICHUS MATEMAaTHYECKOTO aHajau3a KakK aHaiau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMHU: HENpPEpPbIBHbIE (PYHKIUU, TOUYKH
paspeiBa rpaduka GyHKIIMHU, ACUMIITOTHI rpaduka QyHKIINY;

CBOOO/IHO OIEpUpPOBaTh MOHATHEM: (YHKIIMS, HENpEephiBHAS Ha OTPE3KE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIIUNA JIJIs1 pEIICHUs 3a/1ay4;

CBOOOJTHO OIEPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
dbyHKIMU, KacaTellbHas K Tpaduky QyHKINY;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOW3BEICHUS, YACTHOIO U KOMIO3UIIUU
NBYX (YHKIIUH, 3HATh TPOU3BOHBIE JIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh TE€OMETPUUECKUNA W (UBUYECKUM CMBICT TPOU3BOJHON IS
pelieHus 3aaad.

MHo:xecTBa M JIOTHUKA:

CBOOOJIHO  OMEpUpPOBATH  MOHSATUSMHU: MHOXKECTBO, ONEpalud  Haj
MHOECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapart JJisl ONMCaHUs PeabHbIX
MPOIIECCOB U SBJICHUM, TIPU PEUICHUU 3a]]a4 U3 APYTUX yU4EOHBIX MPEIMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUAMH: OIpEACIICHHe, TEeopeMa, ypaBHEHHE-
CJIEICTBHE, CBOMCTBO MAaTEMAaTHUYECKOTO O0BEKTA, T0KA3aTeIbCTBO, PABHOCUJILHBIE
YpaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenuss B 11 kiacce oOydaromuiicss HOIYYUT CIEIYIOIINE
MPEIMETHBIE PE3yJbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTrO aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJIHO OMNEPUPOBAaTh MOHATUSAMH: HaTypajJbHOE U IEJI0€ YHUCIIO,
MHOKECTBA HATypaJbHBIX M LEJbIX YHUCEJ, UCIOJIb30BaTh MPU3HAKU JEITUMOCTU
uenbix yucen, HOJl u HOK HaTypanbHBIX 4Kcen JJIsl pelieHus 3a]a4, IPUMEHSITh
anroput™m EBkina;

CBOOOJTHO OMEPUPOBATH IMOHSATUEM OCTaTKa IO MOJIYJIO, 3alKChIBATh
HaTypaJibHbIE YHUCIIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMaX CUUCIICHHUS;

CBOOOJTHO OMEpUPOBATh MOHATHUAMH: KOMILIEKCHOE YHCIO M MHOXXECTBO
KOMITJIEKCHBIX YHCEJI, MPEACTABIATh KOMIUICKCHBIE YHCa B alreOpandeckod u



TPUTOHOMETPHUUYECKOI (hopMe, BBITIOIHATH apu(METHUECKHE ONepaly ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMS U HEPABEHCTBA:

CBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
jJorapu(pMUUECKUE HEPABEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PABHOCHWJIBHBIX IIEPEXO/IOB;

OCYIIECTBISATH OTOOp KOpHEH TIpH PEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHHUS;

CBOOO/IHO OIEPUPOBATh IOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMble (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMbBI U CUCTEMBI-CIECACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, UPPALMOHAIbHBIX, [IOKA3aTEIIbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

permarb palMOHAJIbHBIE, VppalMOHAJIbHBIE, ITOKa3aTEIIbHBIE,
gorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPABEHCTBA,
CoZleprKalllie MOIYJIM U IIapaMeTpBhl;

OPUMEHATH TpauyecKue METObI JUIsl PELICHUs] YPaBHEHUM U HEpaBEHCTB, a
TaKXKe 3aJ1a4d ¢ mapaMeTpaMy;

MOJICJIUPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAXECHUs, YPAaBHEHHUSA, HEPABEHCTBA M MX CHUCTEMBI IO YCIOBHIO 3aJayH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENINW C HCIOJIb30BAaHUEM anmnapara ajireOpsl,
UHTEPIIPETUPOBATH ITOJyUYECHHBIN pE3yJIbTar.

DOyHkuuu ¥ rpapuku:

CTpOUTh TpadUKH KOMMO3UIMU (PYHKIUHA C MOMOIIBIO 3JIEMEHTApPHOIO
UCCJIEIOBAaHMSI U CBOMCTB KOMITO3ULIUU ABYX (DYHKIIHIA;

CTPOUTh TIEOMETpPHUYECKHEe 00pa3bl ypaBHEHHMM W  HEPaBeHCTB Ha
KOOPJAWHATHOU IJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaPUKA TPUTOHOMETPUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM JI1 MOJCJIHUPOBAHMUS M HCCIIEIOBaHHUS peaslbHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4ecKOro aHajamsa:

UCIIOJIb30BaTh NPOU3BOIHYIO JUIsl UCCIIEI0BaHMs (DYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI;

HaXOAUTh HanOoJbllIee U HAaMMEHbIIee 3HaAUCHUsI (PYHKIIMM HEMPEPHIBHON Ha
OTpE3KE;



UCIOJIb30BaTh IMPOU3BOJHYIO Ui HAXOXKIEHUS HAWIydIlIero peuieHus B
OPUKIATHBIX, B TOM YHCIE COLMAIbHO-’KOHOMHUYECKUX, 3aJayax, i
OTIpE/ENCHUSI CKOPOCTH W YCKOPEHHUsS Tpolecca, 3aJaHHOTO (GopMylol wuiu
rpaduKom;

CBOOOJHO ONEpPUPOBATh MOHATHAMHU: IepBooOpa3Has, OmNpeAeIEHHbIHI
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU TIOCKUX (UTYp M 0OBEMBI TEJl C MOMOIIBIO HHTErpaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIHPOBAHUU Ha TpHUMEpe
cocraBieHus U pepeHaIbHbIX YpaBHEHUH;

pelaTth MPUKIAJAHBIE 33a4d, B TOM YHCJIE COLUATBHO-IKOHOMUYECKOTO U
($u3MYECKOT0 XapaKTepa, CpeCTBAMU MAaTEMAaTHIECKOTO aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Haspanue pasnena KomriecTso OcHOBHOE conepkaHue OCHOBHBIE BUIBI
(Tembr) Kypca 1acoB JleATenbHOCTH 00y YaroIuXCs

MHOXxecTBO, onepauuu HaJl Hcnonb30BaTh TEOPETUKO MHOKECTBEHHBIN
MHOKECTBAaMU U WX CBOMCTBA. amnrmnapar JUisl ONMCaHUs X0/1a PEIICHUS
Hunarpammel Ditnepa — Benna. MaTEeMaTUYECKUX 3a/1a4, a TAKKE PEAIbHBIX
[IpumeHeHne TeopeTruKo MPOLIECCOB U ABJEHU. OnepupoBaTh
MHOKECTBEHHOTO arlrapara Juis MOHATUSIMU: PALMOHAIBHOE YHCII0, OECKOHEYHAas
pemenuns 3ana4. PanmonanpHbie nepuonyeckast 1poOb, TPOLIEHTHI;

MHoxecTBO yrcya. OObIKHOBEHHBIE U UPPALMOHATIBHOE U IEHCTBUTEIBHOE YHCIIO;

JNEWCTBUTEIbHBIX JECATUYHBIEC IPOOH, TIPOLICHTHI, MOAYJIb JEUCTBUTENBHOIO YNCIIA; UCIIOJIB30BATh

yuces. MHOTO4JIEHBI. OeCKOHEUYHbIE IEPUOANYECKUE AT MOHATHUSI IPU MPOBEJICHUH PACCYKICHUN U

PannonaneHbie 24 npo6u. [Ipumenenue apodeii u JI0Ka3aTeNbCTB, IPUMEHSTh JPOOH U TPOLEHTHI

YpaBHEHUS U
HEPaBEHCTRBA.
CucreMbl THHEWMHBIX
YpPaBHEHUU

MPOLICHTOB /ISl PELICHUS
MPUKJIAHBIX 33/1a4.
JlercTBUTEbHBIC YUCIIA.
PanuoHanbHbIe M MppaLlMOHAIBHBIE
yucia. ApudpmMeTudeckue oneparun
C JEUCTBUTEJIbHBIMU YHUCIIAMU.
Moaynbe JEWCTBUTENBHOTO YHACIIA U
ero cBoictia. [IpubnuxeHHbIe
BBIUUCIICHUS, IPABUJIA OKPYTJICHHUS,
MIPUKHUJIKA U OLICHKA pe3yJibTaTa

JUISL pEIIeHUs MPUKIIAIHBIX 33/1a4 U3 Pa3IuIHbIX
OTpaciiell 3HAaHUW U PEaJIbHON KU3HHU.
Ncnonb3oBaTh NpUOIMKEHHBIEC BHIYUCICHUS,
MpaBUJIa OKPYTJICHUS, TPUKUIKY U OLIEHKY
pe3yJibTaTa BeIYMCIEHUN. [[puMeHsaTh
Pa3JIMYHbIE METO/IbI PEIICHHS PAIIMOHATBHBIX U
JTPOOHO palMOHATBHBIX YPABHEHHI; a TAKKe
METOJ UHTEPBAJIOB JIJIsl PEIICHUSI HEPABEHCTB.
OmnepupoBatTh MOHITUSIMUA MHOTOWICH OT OJTHOM
MEPEMEHHOM, €r0 KOPHU; IPUMEHSTH JIeJICHUE




@OyHKIUYU U TpaduKu.
Crenennast GyHKITUS
C LIEJIBIM IIOKa3aTelIEM
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BbluMCIIeHU. OCHOBHBIE METO/IbI
pelIeHus eNbIX U APoOHO-
pallMOHANIbHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOTOWIEHBI OT OJIHOM
IIEpEMEHHOM. /[eneHne MHOrowIeHa
Ha MHOTOYWIEH ¢ OcTaTKOM. Teopema
be3zy. MHOTO4sIEHBI ¢ LEIBIMU

ko3 dunmnentamu. Teopema Buera.
Pemenne cucrem JIMHEHHBIX
ypaBHEHU. MaTpuia cucTemsl
JIMHEWHBIX YPABHEHUN.
Onpenenurens MaTpuLbl 2X2, ero
T€OMETPUYECKUM CMBICIT U CBOMCTBA;
BBIYMCJICHUE €T0 3HAYECHUS;
MIPUMEHEHUE ONPEETUTEN s
pelIeHUs CUCTEMBI JIMHEHHBIX
ypaBHEHU. Pelienne npukinagHbx
3a7a4 C TOMOILBI CUCTEMBI
JIMHEWHBIX YPaBHEHUN

OyHKIHSA, CIOCOOBI 3a/IaHMs
¢bynkuun. BzaumMHo oOpaTHbie
bynkunn. Komno3unus GpyHKIMHN.
['padux pyHKUIMHU. DIEMEHTapHBIE
npeoOpa3zoBaHus rpapuKkoB
bynakuuii. O61acTh ONpeaeIeHUs U

MHOTOWIEHA Ha MHOTOUJIEH C OCTaTKOM,
teopemy besy u teopemy Buera it pemenus
3a1a4. OnepupoBaTh NOHATUSAMU: CUCTEMA
JIMHEWHBIX YPaBHEHUW, MATPHULIA, ONIPEAEITUTEID
Martpunbl. Mcrnone30BaTe CBOKMCTBA
ONpenenuTels 2 X 2 Il BBIYUCICHUS €ro
3HAYEHHUS, IPUMEHATH ONPEACIUTENN IS
peLIeHNs CUCTEMBI JIMHENHBIX YPAaBHEHUMN.
MopenupoBaTh peanbHbIE CUTYallMU C TIOMOIIBIO
CUCTEMBI JJMHEWHBIX YPABHEHUN, UCCIIEIOBATH
ITIOCTPOEHHBIE MOJIENIN C IIOMOLIBIO MAaTPULl U
ONIPENIEIIUTENIEH, NHTEPIIPETUPOBATH
IIOJIyYEHHBINA pe3yJIbTaT

OnepupoBarh MOHATUAMU: PYHKITUS, CIOCOOBI
3a1aHusl QYHKIMU; B3aUMHO OOpaTHBIE
GyHKUIMH, KOMITO3ULIMS QYHKUIUN, Tpaduk
GbyHKUIMH, 00J1aCTh ONPEIETIEHUS U MHOKECTBO
3HaYeHUHN QPyHKUNU, HYIH QYHKIIUH,
MPOMEXYTKH 3HAKOTIOCTOSIHCTBA; IMHEHHAs,




MHOKECTBO 3HAYEHUN (QYHKIIUH.
Hymu pynkuu. [Ipomexytku
3HAKOIIOCTOSIHCTBA. YeTHbIE U
HEYETHbIE (DYHKIIMH.
[Tepunonnueckne QyHKITUN.
[IpomexyTK MOHOTOHHOCTH
bynkuuu. MakcumMyMbl U
MUHUMYMBI QyHKIIMUA. Hanbosnbiee
Y HauMEHblIee 3HaueHue (QyHKIUU
Ha MPOMEXYTKE. JInHenHas,
KBaJpaTUyHasl U APOOHO JTMHEHHAs
(GyHKUIHHA. DIIEMEHTApHOE
UCCJIEIOBAHNE U ITOCTPOEHUE
rpadukoB 3TuX QyHkiuii. CTeneHs ¢
LIEJIBIM [OKa3aresieM. buHoMm
Herorona. CrenenHas QyHKIUS C
HATypaTbHBIM U IIEJIEIM
nokasarenieM. Ee cBoiicTBa u rpaduk

KBaJlpaTU4Has, IpoOHO JIMHENHAS U CTENIEHHAs
byHKIUN. BBIMOMHATE 3/IeMEeHTapHbIE
npeobpaszoBanus rpadpukoB QyHKIUN. 3HATH U
YMETh J0Ka3bIBaTh YETHOCTh WJIM HEYETHOCTD
GyHKIUH, TEPUOTUIHOCTH (PYHKIINH, HAXOIUTh
IPOMEXYTKH MOHOTOHHOCTH (DYHKIIMH,
MaKCHUMYyMbl I MUHUMYMBbI (DYHKIINH,
HauOoJbllIee U HAUMEHbLIEE 3HaueHUEe QyHKIUU
Ha npomexyTke. PopmMyInpoBaTh U
WJUTIOCTPUPOBATH I'papuecKu CBOICTBA
JMHENHOM, KBaApaTHYHOM, TPOOHO-TUHENHON U
cTeneHHo QpyHKIui. Beipaxats hopmynamu
3aBUCUMOCTH MEX]ly BEJIMYNHAMH. 3HATh
OIIPEJIEIICHUE U CBOWCTBA CTEIICHHU C LIEIIBIM
nokazaresieMm; MoAXOAAIYyI0 popMy 3anucu
JEUCTBUTEIbHBIX YUCEI JIsl pEeLEeHUs
MPaKTUYECKUX 337124 U MPEACTABICHUS TaHHBIX

Apudmernueckuii

KOPEHb N-OM CTETICHM.

HNppaunonanbHbie
YpPaBHEHUS
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Apudmerrueckuii KOpeHb
HaTypaJIbHOM CTEIIEHU U €r0
cBoiicTBa. [IpeoOpazoBanus
YUCIIOBBIX BBIPAKEHU,

coJiep KallluX CTENEHN U KOPHHU.
HppanronanbHbie ypaBHEHUS.
OCHOBHBIE METO/IBI PELIEHUS

PopMyIMpPOBaTh, 3aIMCHIBATH B CUMBOJIMYECKOU
dhopMe 1 UCIIOIB30BaTh CBOMCTBA KOPHS N-OM
CTEICHHU JIJIsl TPe0Opa30BaHUs BEIPAXKEHUH.
Haxonuts pemienust uppanvoHaIbHBIX
YPaBHEHUM C TOMOIIBI0 PABHOCUJIBHBIX
MEPEX0JI0B WIIK OCYILECTBIISAS] IPOBEPKY KOPHEM.
Ctpouts rpaduk GyHKIIUN KOPHS N-OM CTENEHU




IToka3aTennHas
GyHKUHS.
IToka3aTensHbIC
ypaBHEHUS

Jlorapudmuueckas
byHKIIHS.
Jlorapupmuueckue
ypaBHEHUS

10

18

UppaIOHAIBHBIX YPAaBHEHUH.
PaBHOCHIIbHBIE TTEPEXObI B
peIIeHNN UpPaIIOHATBHBIX
ypaBHeHuil. CBoiCTBa 1 rpadux
KOpPHSI N-Oi CTETNeHN KaK (QyHKIHH
00paTHOM CTETNeHH ¢ HATypaIbHBIM
nokasaresem

Crenenp ¢ pauMoOHaIbHBIM
ITOKA3aTEeJIEM U €€ CBOMCTBA.
[TokazaTenbHast GyHKIUSA, €€
cBoiicTBa u rpaduk. Mcnons3oBanue
rpaduka GyHKIUH IS peIIeHUs
ypaBHeHui. [loka3zarenbHbie
ypaBHeHUsI. OCHOBHbBIE METO/IbI
pEIICHUS NMOKa3aTEIbHBIX
YpaBHEHUI

Jlorapudwm yucna. CBoiicTBa
norapudma. JlecsTUuHbIE U
HaTypaJIbHBIE JIOTAPU(PMBI.
[IpeobpazoBaHue BhIpAKEHUH,
coJiep KaIInX JOrapu(hMbI.
Jlorapudmuueckast GyHKIUs, €€
cBoiicTBa u rpaduk. Mcnons3oBanue
rpaduka GyHKIUH IS peIIeHUs
ypaBHeHul. Jlorapudpmuueckue

KaK oOpaTHOM JJ1s1 GYHKIUU CTENIEHU C
HaTypaJbHbIM IOKa3aTeIeM

DopMyIMPOBATH OMPEAECIEHUE CTEIICHU C
palMOHAIBHBIM MOKA3aTeJIeM. BBINOJIHIT
peoOpa30BaHMsl YHCIOBBIX BBIPAKEHUH,
COZEpKAIUX CTEIICHU C PALMOHATBHBIM
nmokaszaresieM. Mcrnonb30BaTh UG POBBIC
pecypchl JJ1sl TOCTPOCHUS Tpaduka
MOKa3aTebHOU (DYHKIIUU U U3YUYCHUS €€
cBoMCTB. HaxoauTe penieHus nokasaTeabHbIX
YpaBHEHUI

JlaBatb onpeneneHue orapudma uncna;
JECATUYHOTO M HAaTypaIbHOTO Jorapudma.
Hcnonb30BaTh CBOMCTBA JOrapu(MOB IS
npeoOpa3zoBaHus JorapupMUIECKUX
BbIpakeHnit. CTpouTh rpadux
norapupmMuydeckor GyHKIIMA KaKk 00paTHOM K
MOKAa3aTEIbHON U UCITOIB30BaTh CBOMCTBA
norapudMudeckor GyHKIIUH TSl PeIIeHUs
3agad. HaxoauTs pemenus gorapudmMmuaeckux




Tpuronomerpuueckne
BBIPAKEHUS U 22
ypaBHEHUS

IlocnemoBaTenbHOCTH 10
U MIPOTrPECCUU

ypaBHeHUsA. OCHOBHBIE METO/IbI
peleHus JorapupMUIecKux
ypaBHEHUU. PaBHOCUIIbHBIE
NEPEX0/Ibl B PEIICHUN
Jorapu(pMUUECKUX YpaBHEHHIA

CuHyC, KOCUHYC, TAHT'€HC U
KOTaHI'€HC YHCIOBOr0 apryMeHTa.
ApKCHHYC, apKKOCUHYC H
apKTaHT'€HC YMCIIOBOIO apryMeHTa.
Tpuronomerpruyeckast OKpy>KHOCTb,
OIPEJEICHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.
OCHOBHBIE TPUTOHOMETPUYECKHUE
dbopmyisl. [IpeodbpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUH.
Pemenne TpuroHOMeTpuYECKux
YpPaBHEHUU

ITocenoBaTeIbHOCTH, CITOCOOBI
3aIaHUs [10CIEN0BATEIHLHOCTEN.

Meton maTeMaTUYECKON MHIYKIUH.

MOHOTOHHBIE U OTpaHUYEHHBIC
nociie1oBaTenbHOCTH. McTopus
aHann3a OECKOHEYHO MaJIbIX.
Apudmerrnueckas u
reOMETpUYECKast MPOTPECCHH.

ypaBHEHUH C TOMOIIbIO PABHOCUIIBHBIX
MEPEX0JI0B WIIA OCYIIECTBIISISI MPOBEPKY KOPHEM

JlaBaTh onpenesieHns CUHyca, KOCHHYCa,
TaHI'€HCA U KOTAHI'€HCA YUCJIOBOTO apryMEHTa; a
TAKK€ ApKCHUHYCA, apKKOCHUHYCA U apKTaHT€HCA
yucia. [[puMeHsITh OCHOBHBIE
TPUTOHOMETPHUUECKUE (POPMYIIBI JJIS
npeoOpa3oBaHUs TPUTOHOMETPUUECKUX
BbIpakeHuid. [IpumMensaTs popmyIbl
TPUTOHOMETPUU ISl PEIICHUSI OCHOBHBIX TUIIOB
TPUTOHOMETPUYECKUX YPABHCHUHN

OnepupoBaTh MOHITUSMU: MOCIIEIOBATEILHOCTb,
CIIOCOOBI 3a/JaHMs ITOCJIEJ0BATEILHOCTEMH;
MOHOTOHHBIE U OTPAaHUYEHHBIE
MMOCJIEIOBATEIIFHOCTH,, HCCIIEIOBATh
IOCJIEIOBATSIIbHOCTH HAa MOHOTOHHOCTD 1
orpaHu4eHHOCTh. [lomydaTs npencraBienue 06
OCHOBHBIX HJIESIX aHaIM3a 0ECKOHEYHO MaJIbIX.
JaBaTh onpenenenne apupmMeTuyeckomn u




beckoneuHo yoObIBaromias
reOMETpPUYECKas MPOrPECCUSL.
Cymma OecKOHEYHO yOBIBaroIIen
r€OMETPUYECKON ITPOTPECCHH.
JIMHENHBINA U 3KCTIOHEHIHATbHBIN
poct. Hucino e. Dopmyiia CI0KHBIX
po1eHTOB. Mcnonap30Banue
MIPOTPECCHUHU [IJIs1 PEUIEHUS PEaTIbHBIX
3aJ1a4y MPUKJIAJHOTO XapaKTepa

reOMETPUYECKOM nporpeccuu. Jlokas3piBaTh
CBOMCTBa apu(hMETHUUECKON U TEOMETPUUECKOI
IIPOTPECCHU, HAXOAUTH CYMMY WICHOB
IIPOTPECCHH, A TAKKE CYMMY HJICHOB
0EeCKOHEYHO yOBIBAIOIICH reOMETPHUUECKOM
nporpeccuu. Mcnonap30BaTh NpOrpeccuu s
pelIeHus 3a1a4 MPUKIIAJHOTO XapakTep.
[TpumeHsTh POpMYyITy CIOKHBIX MPOLIEHTOB IS
peleHns 3a1a4 U3 peaabHON IPaKTUKU

HenpepriBHbie

(GyHKUIHU.
[IpownsBoaHas
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HenpepriBHble QYHKIIUN U UX
cBoiicTBa. Touka pa3psiBa.
AcuMnToThl rpaduKOB PYHKITUH.
CBoiicTBa pyHKIMI HENMPEPBIBHBIX
Ha OTpe3Ke. MeTox MHTEpBaIoOB I
penieHus HepaBeHCTB. [IpumeHnenue
CBOMCTB HEMPEPHIBHBIX (PYHKIUI
JUTd pereHus 3aaad. [lepas u
BTOpasi MPOU3BOHbIE (DYHKIIUU.
Onpenenenue, reOMETPUIECKUN U
(bu3nyecKuil CMBICT MPOU3BOJIHOM.
VYpaBHeHUE KacaTenbHOM K rpaduky
¢bynkuuu. [IpousBoansie
AJIIEMEHTApHBIX PYHKIUH.
[IponsBoiHAst CyMMBI,
IIPOU3BEJEHUS, YACTHOIO U

OnepupoBath MOHATUAMU: PYHKITUS
HEIIpEepbIBHAs HA OTPE3Ke, TOUKA pa3pbIBa
byHKIMH, acUMIITOTa Tpaduka GyHKIIUU.
[IpuMeHsTh CBOMCTBA HENIPEPHIBHBIX (PYHKIUI
JU1s pemenus 3aaa4. OnepupoBaTh NOHATUSMMU:
nepBasi U BTOpasi IPOU3BOIHbIE (PYHKIINU;
MOHUMAaTh (PU3UUECKUN U T€OMETPUUECKUI
CMBICJI IIPOU3BOJHOM; 3aIIUCHIBATh YPAaBHEHUE
KacaTeJIbHOM. BBIUKUCIIATH MPOU3BOIHBIE CYMMBI,
IIPOU3BENIEHUS, YACTHOTO U CIOKHON (QYyHKIUH.
N3y4dars Npon3BOAHBIE 3JIEMEHTAPHBIX
dbyukiuit. Mcnoas30BaTh T€OMETPUIYECKUN U
(bU3UYECKUil CMBICI MPOU3BOIHOM JJISI pEIICHUSI
3a1a4




KOMIMO3UIIMHU (HYHKITUN

[ToBTOpEHUE, OcHoBHbIE OHATHUS Kypca anredpsl  [IpuMeHsSTh OCHOBHBIC IOHATHSA Kypca aareopbl

000011eHue, 5 Y HayaJ MaTeMaTU4YeCKOro aHajan3a Y HayaJ MaTeMaTU4eCKOro aHajau3a Jajs

cUCTEMAaTHU3aLUs 10 xnacca, 00001IEHNE U pelIeHus 3a1a4 U3 peaIbHOM JKU3HU U APYTUX

3HAaHUU CUCTEMAaTH3alNs 3HAHUN IIKOJIHBIX IPEIMETOB

OBIIEE

KOJIMYECTBO 136

YACOB I10

[TPOTPAMME

11 KJIACC
Hassanue paszena KomaectBo OcHOBHOE coJiepKaHuE OCHOBHBIE BUBI
(Temsl) Kypca 1acoB JlesATeIbHOCTH 00YYaIOMUXCs

[IpumeHeHne MpOU3BOIHON K Ctpouts rpadvk KOMIO3UIUN HYHKIIHH C
UCCJIEJOBaHUIO (PYHKIIUM Ha MOMOUIBIO 3JIEMEHTAPHOTO UCCIEA0BAHUS U
MOHOTOHHOCTb M 3KCTPEMYMBI. CBOMCTB KOMITO3ULIMHU. CTPOUTH TEOMETPUUECKUE

Hccnenoanue Haxoxaenne HanboJb1ero u o0Opa3bl ypaBHEHUI U HEPABEHCTB Ha

(GyHKUMIA ¢ TOMOIIBIO 22 HaWMEHBLIErO 3HAYEHUS KOOPAMHATHOM IIIOCKOCTHU. Mcronp30BaTh

IPOU3BOIHOM HEIpepbIBHON (DYHKLMU HA OTPE3KE.  MPOU3BOJHYIO ISl HCCIEN0BaHUS (DYHKIIMM HA

[IpuMeHeHne MpOU3BOIHON IS
HAXOXJICHUS HAWIYUIIETO PEIICHUS
B IPUKJIAIHBIX 3a1a4ax, A1

MOHOTOHHOCTH M 9KCTPEMYMBbI; HAXOJIUTh
HauOoJIbIIIee U HAUMEHBITIEEe 3HaYEHUS (HYHKIINH
HEMPEPHIBHOM HA OTPE3KE; CTPOUTH I'papuKH




OIpeJIeIeHUs] CKOPOCTHU U
YCKOpEHHUs Ipoliecca, 3a1aHHOTO
dbopmynoit wiu rpaduKoM.
Komno3zumms GpyHKIHiA.
['eomerpuueckue o0Opasbl
ypaBHEHHIA U HEPABEHCTB Ha
KOOPJAWHATHOH IIOCKOCTH

(GyHKIMI Ha OCHOBaHUH MPOBEIEHHOTO
uccienoBanus. Mcmonb30BaTh MPOU3BOIHYIO
JUTSL HAXOXKACHUS HAWTYYILIEerO PeIICHUs B
MPUKJIATHBIX, B TOM YKCJE COI[HAIbHO-
YKOHOMHUYECKUX, 33]]a4ax, JIJIs ONpeIeICHHS
CKOPOCTHU U YCKOPEHHUSI MPOIIecca, 3aJaHHOTO
dbopmyinoi unu rpadukom. [lomydyaTs
IpeJICTaBICHUE O IPUMEHEHUH ITPOU3BOIHON B
PA3JINYHBIX OTPACISAX 3HAHUN

[lepBooOpaznas u
WHTErpasn

12

[TepBooOpazHas, OCHOBHOE CBOMCTBO
nepBoodOpasHbIX. [lepBooOpazHble
aneMeHTapHbIX QyHkiui. [IpaBuia
HaXOXKJEHUS NEPBOOOPA3HBIX.
Nuterpan. ['eoMeTpryecKuii CMbICIT
WHTEerpana. Beruncnenue
ONPEIEIICHHOTO0 UHTETPaJIa 1o
dbopmyne Hrtorona— Jleiionuna.
[IpumeHeHue nHTErpana s
HaXO0KJICHUS TUIOMIAJIEN TIOCKUX
buryp u o0beMOB T€OMETPUIECKUX
tell. [Ipumepsl perennii
nuddepeHnanbHbIX YPaBHEHUH.
MaremaTu4ecKoe MOJIETTUPOBAHUE
peanbHBIX NPOLECCOB C OMOIIBIO
nudpepeHInanTbHbIX YpaBHEHUN

OnepupoBath MOHATUAMHU: IEPBOOOPA3HAS U
OonpeAereHHbI nHTerpail. Haxonurs
NepBOOOpa3HbIE JIEMEHTAPHBIX QYHKIIMHA U
BBIYUCIISITh UHTETpal 1o ¢popmyiie HeroToHa
Jlentonuna. HaxoauTs miiomanu miockux Guryp
1 00bEMBI TEJI C TOMOIIBIO ONPEICTICHHOTO
MHTErpaja. 3HAKOMUTHCS C MATEMATUYECKUM
MOJIETUPOBAHUEM HA MIPUMEPE
nuddepennnanbubix ypapHeHui. [lomyuarts
MPEACTABICHUE O 3HAUCHUU BBEACHUS MOHATHS
WHTErpajia B pa3BUTUU MAaTEeMaTUKHU




Tpuronomerpuueckue GyHKINU, UX
cBoiicTBa u rpaduku. OTO6Op KOpHEit
TPUTOHOMETPUUYECKUX YPaBHEHHI C

Hcnonb3oBath HUPOBBIE pECypPChI IS
MOCTPOCHUSA IPaUKOB TPUTOHOMETPUUECKUX
GYHKIIUM 1 U3Y4eHHsI UX CBOWCTB. Permats

['paduku MOMOIIBIO TPUTOHOMETPUUECKON TPUTOHOMETPUUYECKUE YPABHEHUS U
TPUTOHOMETPUUYECKUX OKpyXHOCTH. Pemenue OCYILIECTBISATH OTOOP KOPHEH C MOMOIIIBIO
GyHKIUHA. 14 TPUTOHOMETPUUECKUX HEPABEHCTB TPUTOHOMETPUUECKOU OKPYKHOCTH. [IpruMeHsTh
Tpuronomerpuyeckue (bOopMyIIbl TPUTOHOMETPUH JIJIsl PEILICHUS
HEPaBEHCTBA OCHOBHBIX THUIIOB TPUTOHOMETPUUECKUX
HepaBeHCTB. Mcnonb30BaTh IUGPOBBIE PECYPCHI
JUTSI TIOCTPOCHMSI U MCCIIEIOBAHUSI TPAPHUKOB
byHKIUH
OCHOBHBIE METObI PELLICHUS [IprMeHsITh CBOMCTBA MOKA3aTENBbHOMN U
MOKa3aTeIbHBIX U JorapupMuUecKoi GyHKIHHA K PEIICHUIO
Jorapu(pMUUECKUX HEPABEHCTB. MOKa3aTeNbHBIX U JTOTapu(MUIECKUX
HppanmonaneHeIe, OCHOBHBIE METO/IbI PELLICHUS HepaBeHCTB. OG0CHOBATH PABHOCUIIBHOCTD
MOKa3aTeIbHbBIE U 24 UppaIMOHATIbHBIX HEPABEHCTB. nepexo10B. Pemats upparmonaibHbIe U
JorapupMUIecKue ['padrueckure MeTOIBI perieHUs KOMOWHHPOBaHHBIE HEPABEHCTBA, C TIOMOIIIBIO
HEPaBEHCTBA UppaLMOHATIbHBIX, IOKA3aTEeIbHBIX U PaBHOCWIbHBIX Epexo10B. Vcnonb3oBaTh
Jgorapu(pMHUECKUX YpaBHEHHH U rpaduyeckue METObl U CBOMCTBA BXOJISALINX B
HEPABEHCTB ypaBHEHHE WM HEPABEHCTBO (DYHKIUH 151
peleHus 3a1a9n
KomnuiekcHble uncna. OmneprpoBaTh MOHATUSIMH: KOMIIJIEKCHOE YHCIIO
Anrebpanueckas u Y MHOKECTBO KOMITJIEKCHBIX YHCE.
KomMrinekcHble uncia 10

TpUTOHOMETpHUECKasi hOPMbI
3aMrCcy KOMIUIEKCHOTO YHCTa.

[IpencraBiasTh KOMILJIEKCHBIE YHCIIA B
anredpandyecKko U TPUrOHOMETPUYECKON




ApudpmeTnueckue onepammm ¢
KOMIUIEKCHBIMU YHUCTIAMH.
N300paxeHrne KOMITJICKCHBIX YHACET
Ha KOOPAUHATHOM IIJIOCKOCTH.
®opmyna Myaspa. Kopuu n-ou
CTEIEHU U3 KOMIUJIEKCHOTO YHUCIIA.
[TpruMeHeHrEe KOMIUIEKCHBIX YUCEI
JUIsL pelieHns (PU3NUECKUX U
TE€OMETPUUYECKUX 33124

¢dopMme. BeIoHATE apupMeTHIecKe onepanuu
¢ HuMHu. M300paxaTh KOMITJIEKCHBIEC YHCIIa Ha
KOOPAMHATHOM IJIIOCKOCTH. [[puMeHsTh
¢dopmyiay MyaBpa u oay4ath OpeACTaBICHHUE O
KOPHSX N-OU CTENEHU U3 KOMIIJIEKCHOTO YMCIIA.
3HaAKOMUTBCS ¢ IPUMEPAMU IPUMEHEHHUS
KOMIIJIEKCHBIX YHCEII JJIs PELICHUS
reOMEeTPUUYECKUX U (PU3NUECKUX 3a7a4

Harypansubie n
LEJIbIE YUCIIA

Cucremsl
palMOHAJIBHBIX,
UPPAIMOHATEHBIX
MOKAa3aTeNbHbBIX U
JorapupMUYECKUX
YPaBHEHUH

10

12

HarypanbHbie U 11eIble Yncia.
[IprumMeHeHue PU3HAKOB JIIUMOCTH
nensix yncels, HOJ u HOK,
OCTaTKOB 110 MOJIYJIIO, JITOPUTMA
EBknupaa miist pemeHust 3aj1a4 B
LEIBIX YHUCIaX

CucremMa 1 COBOKYITHOCTD
ypaBHEHU. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI CIIC/ICTBUSI.
OCHOBHBIE METO/IbI PELIEHUS] CUCTEM
Y COBOKYITHOCTEN PallMOHAIbHBIX,
UppaLMOHAIBHBIX, I0KA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHHI.
IIpumeHeHune ypaBHEHUN, CUCTEM U

OnepupoBath MNOHATUSMHU: HATYPAJIBHOE U LIEJI0E
YKCJIO, MHOKECTBO HATyPaJIbHBIX U LEIBIX
gucel. Vcrnonb30BaTh MPU3HAKU AEITUMOCTH
LEJIBIX YMCeIT; ocTaTku 1o moaynto; HO/l u
HOK HarypanbsHbIX uncerr; anroputm EBkimaa
JUISL pEIIeHus 3a1a4. 3aliChIBaTh HATyPAJIbHbBIC
YKCJIa B PA3JIMYHBIX O3UIMOHHBIX CUCTEMAX
CUMCJICHHUS

OnepupoBaTh NOHATUSAMHA: CUCTEMA U
COBOKYITHOCTb YPaBHEHHUI U HEPABEHCTB;
pELIEHUE CUCTEMBI U COBOKYITHOCTH;
PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUAL.
HaxoauTe pemenus CuCTeM U COBOKYITHOCTEN
LIEJIBIX PallMOHAIBHBIX, UPPALMOHAJIBHBIX,
MOKa3aTeNbHBIX U JOrapu(MUUECKUX YPAaBHEHHM
Y HepaBeHCTB. [IpuMeHsITh cuCTEMBI ypaBHEHUM




3amaun ¢
napaMeTpaMu

16

[ToBTOpEHUE,
00o001Ienue,
cUCTeMaTU3alus

16

3HAHUHN

HEPaBEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a7a4 U 3a7a4 U3
pa3INyYHBIX 00JacTel HAyKH U
peasibHOM KU3HU, UHTEPIpeTalus
MOJTyYEHHBIX PE3yIbTaTOB

PanmonanbHbie, UppaluOHaIbHbIC,
MOKa3aTeNIbHbIE, JIoTapupMudecKue
Y TPUTOHOMETPUYECKUE YPABHECHUS,
HEPABEHCTBA U CUCTEMBI C
napamerpamu. [loctpoenue u
HCCIIEIOBAHUE MAaTEMAaTUUECKUX
MOJIEJIEH pEAIbHBIX CUTYALUM C
MMOMOIIIbIO YPABHEHUM, CUCTEM
YPaBHEHHUU U HEPABEHCTB C
rapamMeTpaMu

OCHOBHBIE TTOHATHS U METOIBI
Kypca, 000011eH1ue U
cucTeMaTu3anusd 3HAaHUU

K PEIICHUIO TEKCTOBBIX 3314 M3 Pa3InIHbIX
oOracTel 3HaHUHN U peanbHOMN KU3HH;
UHTEPIPETHPOBATH IOJTYYCHHBIC PECIICHHS.
Hcnonp30Bath MUQPPOBBIE pECypPCh

Br16upats cmocob pernieHus painoHaIbHBIX,
UPPALMOHATIBHBIX, TOKA3aTEIbHBIX,
Jorapu(pMUYECKUX U TPUTOHOMETPUUECKUX
YpaBHEHUH U HEPABEHCTB, COJIEPKAILINX MOTYJIH
u napameTpsbl. [IpuMensTs rpapuueckue u
AHAIIMTUYECKUE METOJBI ISl PELLICHHUS
YPaBHEHUI U HEPABEHCTB C IIapaMeTpPaMH, a
TaK)Xe hccieoBaHue PYHKIUNA METOIaAMH
MaTeMaTU4eCKoro ananusa. CTpoUTs U
MCCIIEN0BATh MATEMATUYECKUE MOJETN
pPEaNbHBIX CUTYAIMi C TOMOLIBIO YPAaBHEHUH,
HEPaBEHCTB U CUCTEM C IIapaMeTpaMu

MoaenupoBaTh pealbHbIE CUTyallu Ha SI3bIKE
anreOpbl, COCTABIATH BRIPAKEHUS, YPAaBHECHUS,
HEPABEHCTBA U UX CUCTEMBI MO YCIIOBUIO 3a]1a4H,
HCCIIE0BATh MIOCTPOCHHBIE MOJIEIH C
WCIIOJIb30BAHUEM arapara ajreophl,
MHTEPIPETUPOBATH NOJTYUYECHHBIN PE3YJIbTAT.
[TpumensaTh QyHKIMM 1711 MOJACIIUPOBAHUS U
MCCIIEIOBAHUS PEAIbHBIX MpolieccoB. Pemarh




MPUKJIAIHBIC 3372491, B TOM YHCII€ COIUATIBHO
KOHOMHUYECKOTO U (PU3HUECKOTO XapaKTepa,
CpeACTBaMH aJIreOpbl U MATEMATUYECKOTO
aHanu3a

OBLLIEE
KOJIMYECTBO
YACOB 10
[TPOTPAMME

136




®OEJEPAJIBHASI PABOYAS ITPOT'PAMMA YUEBHOI'O KYPCA
«'EOMETPUS»

HOACHUTEJBHASA 3AIINCKA

['eomeTpus sBseTCs OAHUM W3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO OOIIETo
oOpa3oBaHMs, Tak Kak oOecrneyuBaeT BO3MOXXHOCTb HW3Y4YEHHsS] TUCLUIUINH
€CTECTBEHHO-HAYYHOM HANpPaBJIEHHOCTH M MPEAMETOB T'yMaHUTApHOTO IMKIIA.
[TockonbKy JOTHYECKOE MBIIUIEHUE, (OPMUPYEMOE MIPH H3YyUYEHUU OOYUarOIIMMHUCS
MOHATUHHBIX OCHOB T€OMETPHUH, PU JOKA3ATEIBCTBE TEOPEM U MOCTPOCHHUH LIETIOYKH
JIOTUYECKUX YTBEPKACHUMN MTPU PELICHUU T€OMETPUUECKUX 33]a4, YMEHUE BbIIBUTATh
Y OIIPOBEPraTh TUIIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCS IPHU PEIICHHH 3a]ad
€CTECTBEHHO-HAYYHOI'O [IUKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

Lens ocBoeHMst mporpamMmbl yueOHOro Kypca «l'eomeTpus» Ha yriiyOJI€HHOM
YPOBHE — PAa3BUTHE MHAMBUAYAJIbHBIX CIOCOOHOCTEH OOY4YarOIIMXCA MPU U3yUYECHHH
reOMEeTpUH, KaK COCTaBJSIIOIIed mpeaMeTHol obnmactu «Marematuka u
uH(pOpMaTUKa» 4epe3 0OecreueHne BO3MOKHOCTH NPUOOPETEHUS U HUCIIOJIb30BAHUS
0osee TIIyOOKUX T€OMETPUUECKUX 3HAHUN M JEHCTBUM, CIEM(PUUHBIX T€OMETPUH, U
HEOOXOAMMBIX [JIsl YCHEIIHOro Npo(ecCHOHAaIbHOTO 00pa30BaHUs, CBSI3aHHOIO C
MCIIOJIb30BAaHUEM MAaTEMATHUKH.

[IpuoputeTHBIMM 33JayaMu  Kypca T€OMETpUM Ha YIriayOJIEHHOM YpOBHE,
pacIIMPSIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOI0 yPOBHS, SIBISIOTCS:

pacuIMpeHue NPEeACTaBICHUS O T€OMETPUU KaK YacTH MHUPOBOM KYJIbTYphI U
(hopMHUpOBaHKUE OCO3HAHUS B3aUMOCBSI3H FT€OMETPHUH C OKPYKAIOIIUM MUPOM;

dopMHpoOBaHUE TMPEACTaBICHUS O MPOCTPAHCTBEHHBIX (QUIYypax Kak o
BAKHEWIIUX MAaTEMATHYECKUX MOJEIAX, ITO3BOJSIIOIIMX OIKCHIBaTh W H3ydaThb
pa3HbIE SIBJIEHUS OKPY>KAKOLIETO MHUPA, 3HAHWE MOHSATHUIHOIO arapara I10 pasJeny
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpUH;

(opMHpOBaHKE YMEHHUS BIAJAETh OCHOBHBIMU MOHSITHSMHU O MPOCTPAHCTBEHHBIX
durypax u MX OCHOBHBIMH CBOWCTBaMH, 3HAHUE TeopeM, (POpMyT M yMEHHE HX
NPUMEHSTh, YMEHUS JOKa3bIBaTh TEOPEMbl M HAXOJUTh HECTaHJAPTHBIE CIIOCOOBI
penieHus 3a1ay;

dbopMHpOBaHKME YMEHHUs paclo3HaBaTh HAa YepTekaxX, MOACNISIX U B peaJbHOM
MHpPE MHOTOTPAHHUKH U TeJla BpalleHUs, KOHCTPYUPOBATh FT€OMETPUUECKUE MOJIETH;

(opMupoOBaHHE TMOHUMAHUS BO3MOXHOCTH AaKCHOMAaTHYECKOTO MOCTPOCHUS
MaTEeMaTHYECKUX TeOopHuil, (opMHpoBaHHE TMOHUMAHHUS PpOJIM AKCHUOMATHKU TpU
MPOBEJICHUU PACCYKICHUN;

dbopMHpOBaHME YMEHHUS BJIAaJE€Th METOAAMHU JI0KA3aTEIbCTB U AJITOPUTMOB
pelIeHus, YMEHHSI UX NPUMEHSITh, IPOBOAUTH JOKA3aTEIbHBIE PACCYKACHUS B XOJE
pElIEeHUs] CTEPEOMETPUYECKMX 3a1ad M 3aJady C MPaKTUYECKHM COJEpPKAHHEM,



(dhopMupOBaHNE TPEICTABICHUS O HEOOXOIUMOCTH JIOKA3aTEeIbCTB MIPU 000CHOBAHUH
MaTeMaTUYECKUX YTBEPKIACHUW U POJU AKCUOMATHKUA B MPOBEACHUU JEAYKTUBHBIX
pacCCyXICHUN;

pa3BUTHE W  COBEPIICHCTBOBAHME HHTEIUICKTYAJIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEN 00yYaromuxcsi, MO3HABATEIbHON AaKTUBHOCTH, HCCIEAOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUIEHUS, UHTEPECA K U3YUEHUIO TEOMETPUU;

dopmupoBanrue (QYHKIIMOHATHHOW TPaAMOTHOCTH, PEJICBAHTHOW TE€OMETPHUU:
YMEHHUSl pPaclo3HaBaTh MPOSIBICHUS TE€OMETPUYECKUX TMOHATUNA, OOBEKTOB U
3aKOHOMEPHOCTEH B pPEAIbHBIX JKU3HECHHBIX CHUTYyalHSX W IPU U3YYECHHUH APYrUX
y4eOHBIX  TPEIMETOB, MPOSABICHUS  3aBUCHUMOCTEM M 3aKOHOMEPHOCTEH,
MOJEIIUPOBAHUSL PEAIbHBIX CHUTyallUid, HCCJIEIOBAHHUS IOCTPOCHHBIX MOJENEH,
MHTEPIPETALNU MOJYYEHHBIX PE3YyJIbTATOB.

OCHOBHBIMH COJIEpKATEIbHBIMU JIMHUAMH y4eOHOTO Kypca «I'eomerpusi» B 10—
11 knaccax sBisroTcs: «IIpsiMble ¥ TIOCKOCTH B MPOCTPAHCTBE», «MHOTOTpaHHUKNY,
«Tema Bpamenus», «BeKTOpsl MU KOOPAMHATHL B NPOCTPAHCTBE», «/[BH>KeHUS B
MIPOCTPAHCTBEY.

CdopmymupoBannoe Bo DPI'OC COO TtpebOoBaHUE «yMETh OMNEPUPOBATH
MOHSTUSIMUY, PETICBAHTHBIMU T€OMETPUU Ha YIIIyOJIEHHOM ypoBHE 00yueHus B 10-11
KJIacCaX, OTHOCUTCS KO BCEM COJEpXATENbHbIM JIMHUSAM Yy4eOHOro Kypca, a
dbopMHpOBaHHE  JIOTMYECKUX  YMEHHWH  pacnpelnensiercs He  TOJbKO IO
coliep KaTeNbHBIM JIMHUSAM, HO W 10 rojgam oOydeHusi. Coaep:kaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE TMPEAMETHBIM pe3ysbTataM ocBoeHus DeaepanbHOil paboueit
MpPOTpaMMBbI, paclpeeEHHbIM [0 TrojaM OO0y4YeHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObl KO BCEM OCHOBHBIM, MPUHIMIHUAIBHBIM BONpPOCaM OO0ydYaroluecs
oOpamjaJiucb ~ HEOJHOKPATHO. OJTO  TMO3BOJIAET  OpPraHW30BaTh  OBJIAJICHUE
F€OMETPUYECKUMH MOHITUSMH U HaBBIKAMHU IOCJIEAOBATEIBHO M MOCTYNATEIBHO, C
cOOJII0ICHUEM NPUHLIMIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHMS BKJIIOYATh B OOIIYIO
CUCTEMY F€OMETPUUECKHX MPEICTABICHUN 00yUYaroIuXcsl, paclIupsis U yriryossis eé,
o0pa3ysi IPOYHbIE MHOKECTBEHHBIE CBA3H.

[lepexo K U3yYEHUIO TEOMETPUHU Ha YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycioBus it auddepeHnmanud  OOydeHHs,  MOCTPOCHUS
MHANBUAYAIbHBIX 00pa30BaTeIbHBIX MPOrpaMM, 00ECeUNUTh YTayOaEHHOE N3YUeHHE
reOMETPUHU KaK COCTaBIIAIONICH yuyeOHOoro npeamera «MaremaTukay;

MNOJITOTOBUTH 00YYAIOIIUXCS K MPOAOHKEHUIO U3YYCHHSI MATEMATHKU C YYETOM
BbIOOpa Oynymied mnpodeccuu, obecrneunBas MPEEMCTBEHHOCTh MEXKAY OOIIUM U
poheCCHOHAIBHBIM 00pa30BaHUEM.

Ha wun3y4yenume y4deOHOro kypca «I'eomerpusi» Ha yriayO0JEéHHOM YpOBHe
orBoauTcs 204 yaca: B 10 kiaacce — 102 yaca (3 yaca B Henes10), B 11 kiacce —
102 gaca (3 yaca B HejgeJI10).



COILEPKXAHUE OBYYEHUSA
10 KITACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE IOHATHUSA cTepeoMeTpur. Touka, IpsMasi, INIOCKOCTh, IIPOCTPAHCTBO.
[TonsiTve 06 aKCMOMATUYECKOM MOCTPOEHUHU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUN
Y CIEICTBHS U3 HUX.

B3anmHOE pacnosokeHWe NpsAMBIX B IPOCTPAHCTBE: IMEPECEKAOLIUECS,
napaJyIesIbHbIE M CKPEIUBAIOIMeEcs NpsMble. [Ipu3Haku CKpenuBarOmuXCs MPSMBIX.
[TapamienpHOCTh NPAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE: MAapaJUICIbHbIC NPSAMBIC B
IIPOCTPAHCTBE, MAPALIEIBHOCTh TPEX NPSIMBIX, IAPAUICIBHOCTh MPSAMOUA U
mockocty. IlapamienbHoe U LEHTpadbHOE MPOEKTUPOBAHME, H300pakeHue Guryp.
OcHOBHBIE CBOICTBa MapajuIeIbHOIO MpOeKTUpoBaHus. HM3o00paxeHue ¢uryp B
[apajuIeJIbHOW MPOEKLUHU. YTIJbl C COHAIPABICHHBIMU CTOPOHAMH, YIOJ MEXKIY
IpsAMBIMM B IIpocTpaHcTBe. IlapamienbHOCT  IIOCKOCTEH:  IapalljeibHbIE
IJIOCKOCTH, CBOWCTBA MapaJUIENbHBIX IUIOCKOCTEN. [IpocTeiimme npocTpaHCTBEHHBIE
(urypsl Ha INIOCKOCTH: TETPASP, NapajuieIenunea, IOCTPOCHUE CEYEHUH.

IlepneHIUKYIAPHOCTh HPSAMON M IUIOCKOCTH: NEPHEHAUKYISPHBIE IPSAMBIEC B
IIPOCTPAHCTBE, NPSMBIC [TApAJUICIIbHBIE U IEPICHAUKYIISIPHBIE K IIJIOCKOCTH, IIPU3HAK
MEPIEHAUKYIISIPHOCTH NPSIMOU U TNIOCKOCTH, TEOPEMA O NMPAMOM NEPIECHIUKYISIPHON
mI0cKoCcTh. OpPTOroHaNbHOE MPOEKTHPOBAHUE. [leprneHAuKynsip W HAKIOHHBIE:
pacCTOsiHME OT TOYKM 1O IUIOCKOCTH, PAacCTOSHUE OT MPSAMOW JI0 TIUIOCKOCTH,
npoekuus (GUrypsl Ha IUIOCKOCTb. IleprneHauKylspHOCTbh IUIOCKOCTEH: MpHU3HAK
IIEPIICHIUKYJIAPHOCTH IBYX IJIOCKOCTEN. Teopema o TpEX NeprneHIUKyYJIIsIpax.

VYTIIbl B IPOCTPAHCTBE: YOI MEXKIY MPSIMOUN U INIOCKOCTBIO, IBYTPaHHBIN yTOJI,
JIMHEWHBIA YroJI IBYTPAHHOIO yria. TpéXrpaHHbI U MHOTOrpaHHble yribl. CBOKWCTBA
IUIOCKUX YIJIOB MHOTOrpaHHOro yria. CBOWCTBA IUIOCKMX W JBYTPAaHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKH

Buabl MHOrorpaHHukoB, pa3BEpTKka MHOrorpaHHuka. Ilpusma: n-yrosbHas
npu3Ma, MpsiMasi 1 HaKJIOHHAs TPU3MbI, OOKOBasl U IMOJHAs MOBEPXHOCTb MPHU3MBI.
[Tapamienenunen, TpsAMOYroOJbHBIA NapajUIEIEUIE] U €ro cBorMcTBa. Kparuaimue
IyTH Ha TOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. IIpoctpancTBeHHas
teopeMa [ludaropa. Ilupamuga: n-yronbHas nupamupjia, npaBuibHas M ycedEHHas
nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHeld MPaBUIBHON MNUPAMMIBIL.
[IpaBuiibHBIE MHOTOTPDAHHUKH: MpPaBUIbHAA IMpU3Ma W NpPaBUJIbHAs NHPAMHUIA,
MpaBUIbHAsL TPEYTOJIbHASI MUpaMUIa U MPaBUIBHBINA TeTpasap, KyO. [Ipencranenue
O MPABUJIBHBIX MHOTOI'PAHHUKAX: OKTA3P, JOAECKASAP U UKOCABP.



Brruncnenue 31eMeHTOB MHOTOTPAaHHUKOB: pEdpa, AuaroHanu, yrisl. [Inomansp
OOKOBOIl TMOBEPXHOCTH U TMOJHOW TMOBEPXHOCTH TMPSMOM MPHU3MBI, IUIOIIATb
OCHOBAHHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSMON Mmpu3Msbl. [1nomans 00KoBOM
IOBEPXHOCTH U IIOBEPXHOCTH INPABWIBHOW NHMPAMHIBI, TEOpeMa O IUIOMIAIN
YCEYEHHOU MUPAMMUIBI.

CummeTpuss B OPOCTPAHCTBE.  ODJIEMEHTBl  CUMMETPHHM  MPaBUIIbHBIX
MHOTOIpaHHUKOB. CHMMETpHsT B MpPaBUIBHOM MHOTOIPAHHHUKE: CHMMETpUS
NapaJIeJIeIMIe a, CUMMETPHUsSl IPaBUJIBHBIX MPU3M, CHMMETpUS NPABUWIBHON
UPAMUJIBIL.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOp, MUIMHA HEHYJIEBOIO
BEKTOpPAa, BEKTOPbI KOJUIMHEApHBIC, COHANPABJICHHBIE H  IPOTHUBOIIOJIOXKHO
HaIIpaBJICHHBIE BEKTOPbI. PABEHCTBO BEKTOPOB. JI€HCTBUSA C BEKTOPAMHU: CII0KEHUE U
BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOXEHHE BEKTOPA HA YUCIIO.
CBoicTBa ClIOXkEeHHs BEKTOpOB. CBOKMCTBA YMHOXKEHU BEKTOpa HA 4ucio. [loHATHe
KOMIUTaHapHble BEKTOpBI. [Ipu3Hak kommuranapHocTn TpEX BeKTOpoB. lIpaBmio
napauienenunena. TeopemMa O pasiloKEHUHM BEKTOPA II0 TPEM HEKOMIUIAaHAPHBIM
BekTOopaM. IIpsmMoyrosipHass cucreMa KOOpPAMHAT B IIpocTpaHCTBE. KoopamHaTel
BekTOpa. CBfA3p MEXIy KOOpPAMHATAMH BEKTOpAa M KOOPAWHATAMHU TOYEK. YTOJ
Me) 1y BeKTopamu. CKalnsipHOE NPOU3BEICHUE BEKTOPOB.

11 KITACC

Tesa Bpamenus

[Tonatus: OUIMHAPUYECKAas  MOBEPXHOCTh, KOHUYECKAs  IOBEPXHOCTb,
chepudeckas MoBepXHOCTh, 00pa3yrolue moBepxHocTel. Tena BpaleHus: HUIuHAp,
KOHYC, YCEUYEHHBIM KOHYyC, cdepa, map. BzaumuHoe pacmnonoxenue chepbl u
MJIOCKOCTH, KacaTelbHasl TUIOCKOCTh K cdepe. M3o0pakeHwe Ten BpallleHUs Ha
miockocTh. Pa3BépTka uunuuapa u konyca. Cummerpus chepsl 1 mapa.

O6béMm. OcHoBHBIE cBoicTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJILHOTO Tapajuiejenunena u ciueAcTBus u3 He€. OO0bEM mpsiMoil U
HaKJIOHHOW TIPU3MBI, ITWJIUHIpa, NMUpaMuabl U KoHyca. OOBEM mIapa W MIapOBOTO
CerMeHTa.

KomOunanuu Ten BpailleHHMss W MHOTOTpaHHUKOB. [lpu3ma, BmucaHHas B
UJIUHAP, ONMCaHHas okoJio ruauHapa. [lepeceuenue cdepsl U mapa ¢ mIOCKOCTHIO.
Kacanue mapa u cdepsl miockocTrio. [loHSITHE MHOTOTpaHHHUKA, OTUCAHHOTO OKOJIO
cdepsl, chepbl, BMUCAHHOW B MHOTOTPaHHUK WJIM TEJIO BPallCHUS.

[Imomans MOBEPXHOCTH WWJIUHIpa, KOHYca, IUlomaab chepbl M €€ yacTew.
ITomobme B mpocTpancTBe. OTHOIMEHHE OO0BEMOB, IUIOMIACH ITOBEPXHOCTEH



nonooubix ¢Guryp. IlpeoOpazoBanme momoOusi, romoretusi. Pemienue 3amad Ha
IJIOCKOCTH € UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceyeHnil MHOTOTPAHHUKOB U TE€J BPAILCHUS: CEUEHUS LUIUHAPA
(mapanmienbHO M TEPHEHAUKYJISIPHO OCH), CEeUeHHs KoHyca (mapajuieibHbie
OCHOBAHHUIO U MPOXOSIIUE YEPE3 BEPIIHUHY), CEUEHUS I1apa, METOJbl MOCTPOCHUS
CEUEHUI: METOJ CJIEOB, METOJ BHYTPEHHErO0 MPOCKTHUPOBAHUS, METOJ MepeHoca
CEKYIIEH TIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B mpoctpancTBe. Onepaliuu Haja BekTopamu. BekTopHoe yMHOKeHUe
BEKTOpOB. CBOMCTBAa BEKTOPHOTO yMHOkeHUA. [IpsmoyronbpHas cuctemMa KOOpAUHAT
B npoctpaHcTtBe. KoopauHatel BekTopa. PasnmokeHwe BekTopa 1o 0Oasucy.
KoopannaTHO-BEKTOPHBIM METO/I IPU PELIEHUN FTEOMETPUUYECKHX 3a7ad.

JIBUKeHUs] B IPOCTPAHCTBE

JIBvkenuss mpoctpancTBa. OToOpakeHus. J[BMKEHUST W PABEHCTBO (QUTYD.
OO6mue cBoiicTBa JBWXKEHWU. Buasl JBIWKEHWI: TapauieNbHBIA  MEPEHOC,
LIEHTpaJIbHAasl CUMMETpPUs, 3€pKajibHasi CUMMETpPHUs, IMOBOPOT BOKPYT MPSIMOIA.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.

HHPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOygaromuiicss HAy4UTCS:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMHU TIOHSTHUSIMA CTEPEOMETPUHM  TIPH
pEIICHUH 3a7a4 U MTPOBEACHUHN MaTEeMaTHUYECKUX PACCYKICHUN;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUH W CIEACTBUS M3 HUX TPH PEIICHUU
reOMEeTPUUYECKUX 3a/1a4;

e KJaccUpUIIUPOBATh B3aWMHOE PACIOJOKEHUE TPSMBIX B TPOCTPAHCTBE,
TJIOCKOCTEH B MMPOCTPAHCTBE, MPSMBIX U TJIOCKOCTEH B IPOCTPAHCTRBE;

e CBOOOJHO ONEPHUPOBATH MOHATUIMH, CBI3aHHBIMU C YTJIAMH B TIPOCTPAHCTBE:
MEXIy MPSMBIMHU B TIPOCTPAHCTBE, MEXKITY IPAMOU H ITIOCKOCTBIO;

e CcBOOOJHO OTIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMH C MHOTOTPAaHHUKAMH,

e CBOOOJHO paclO3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (IpH3Ma,
nipamMua, NpsSMOYTOBHBIN Mapajuiesenunes, Kyo0);

e KJacCHU(pUIMPOBATH  MHOTOTPAHHHWKH,  BBIOMpass  OCHOBaHUA  JUIA
KJ1accupuKanuy;

e CBOOOMHO  OMEpUPOBATH  TOHATHSIMH, CBS3aHHBIMA C  CCUCHHEM
MHOTOTPAaHHUKOB TIOCKOCTHIO;

e BBINOJHATH MapaIeTbHOE, IIEHTPAIBHOE U OPTOTOHAIBHOE TIPOCKTUPOBAHKE
¢uryp Ha TJIOCKOCTh, BHITIONHATH U300pakeHHs GUTYP HA TUIOCKOCTH;



CTPOUTH CEUECHUS MHOTOIPAHHUKOB PAa3JIMYHBIMU METOJAaMH, BBINOJHATH
(BBIHOCHBIE) TIJIOCKME YEPTEX U M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYD:
BU/I CBEpXY, COOKY, CHU3Y;

BBIYKCIIATH IJIOMIAM TTOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, TUpamMuaa),
T€OMETPUYECKUX TEJ C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH: CAMMETPHS B IPOCTPAHCTBE, IICHTP, OCh
1 TUIOCKOCTh CHMMETPHUH, IIEHTP, OCh U TUIOCKOCTh CHMMETPHUH (DUTYPHI;
CBOOOJTHO OMNEPUPOBATH TMOHSTUSIMHU, COOTBETCTBYIOUIMMHU BEKTOpaM U
KOOpAWHATaM B MPOCTPAHCTBE;

BBINOJIHATH JICUCTBHS HAJl BEKTOPAMU;

pelar 3aJadyd  Ha JIOKa3aTeJIbCTBO MATEMAaTHYECKUX OTHOLICHUW U
HaXO0XJICHUE T€OMETPUUECKUX BEIIMYUH, IPUMEHSS U3BECTHBIE METOBI IIPU
pPELICHUM MaTEeMaTUYECKUX 3aJad [OBBIIIEHHOTO U BBICOKOIO YpPOBHS
CJIOKHOCTHY,;

NPUMEHATh  MPOCTEMIIME MPOTPAMMHBIE CPEACTBA M 3JIEKTPOHHO-
KOMMYHHKAIMOHHBIE CHCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a1aY;
U3BJIEKaTh, MpeoOpa3oBbIBATH M HHTEPIPETHPOBATH HHGOPMAIUIO O
IPOCTPAHCTBEHHBIX TIE€OMETPUUYECKUX (Urypax, TMPEACTaBICHHYIO Ha
YepTekKax U pUCYHKAX;

MPUMEHATH MOJYYEHHbBIC 3HAHUS Ha MPAKTUKE: CPABHUBATH U AHAITU3UPOBATH
pEaIbHBIE CUTYAIIMU, NMPUMEHITh U3YYEHHBIC MOHSATHUS B MPOILECCE MOMCKA
pelIeHUs] MaTeMaThu4ecku CHOPMYITUPOBAHHOW MPOOJIEMBI, MOJCIHPOBATH
pEAIbHBIE CHUTyallUd Ha S3bIKE T€OMETPUU, HCCIEIOBaTh MHOCTPOCHHBIE
MOJIEJIA C UCIOJb30BAHUEM I€OMETPUYECKUX IMOHITUA U TEOPEM, arrmapara
anreOpbl, pemiaTh MPAKTUYECKUE 3aJlaud, CBS3aHHBIE C HaXOXIECHUEM
F€OMETPUYECKUX BEJINYNH;

UMETh TIPEJICTaBIICHUS 00 OCHOBHBIX JTamaxX pPa3BUTHUS TEOMETPUMU Kak
COCTaBHOM yacTu (pyHIaMEHTa Pa3BUTHUS TEXHOJIOTUHA.

K xonmy 11 kaacca oOyyaromuiicss HAy4uTCs:

CBOOOJTHO OIEPUPOBATh TOHATHSAMH, CBS3aHHBIMH C IWIMHAPUICCKOH,
KOHMYECKOH ® cepudeckoil TOBEPXHOCTSIMH, OOBSICHITH CIOCOOBI
MOJTYYCHHUS;

OTICpUPOBATh TOHATHUSIMH, CBS3aHHBIMHM C TEJIaMH BPAIICHUS: MHJIAHIPOM,
KOHYCOM, chepoit U mapom;

pacno3HaBaTh Tesa BpalieHus (UINHAP, KOHYC, cdepa U 11ap) U OObSCHATD
CIIOCOOBI MOTYUYEHUS TEJ BPAIICHNUS,

KJIacCU(PUITMPOBATH B3aUMHOE PACTIOIOKEHNE C(HEephl U MIIOCKOCTH;
BBIYHCIIATh BCJIMYMHBI DJIEMEHTOB MHOTOTPAHHMKOB U TEJI BpallcHUS,
00BEMBI W TUIOMIAJM TOBEPXHOCTEH MHOTOTPAHHWUKOB WM TEJ BpaIlCHUS,
T€OMETPUUYECKUX TEJ C TPUMEHEHUEM (HOPMYT;



CBOOOJTHO OIEPUPOBATH TMOHATUSIMH, CBSI3aHHBIMA C KOMOWHAITUSMH Tl
BpallieHUs] ¥ MHOTOTPAHHWKOB: MHOTOTPAaHHUK, BIMCAaHHBIN B chepy u
OMMCaHHBIA OKOJIO cephl, chepa, BIUCAaHHAS B MHOTOTPAHHUK WA TEJO
BpallCHUS;

BBIYHMCIISITh COOTHOIICHHUS] MEXKIY IIOMAIIMUA TOBEPXHOCTEH M 00BEMaMu
MMOJOOHBIX TEII,

M300pakaTh u3ydaeMble (DUTYPHI, BBITIONHATH (BBIHOCHBIC) TIJIOCKUE YEPTEIKU
U3 PHUCYHKOB MPOCTBIX OOBEMHBIX (UTyp: BHI CBEpXy, COOKY, CHH3Y,
CTPOUTH CEYEHUS TEJ BPALICHNUS,

W3BJICKaTh, MHTEPIPETUPOBATH M MPeoOpa3oBbIBaTh HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKHX (urypax, TNpeacTaBICHHYIO Ha
YyepTekax U pUCYHKax;

CBOOOJTHO OIIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBIMIOJIHATH ONEpally HAJl BEKTOPaMU;

3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPMHAT;
peliaTth reOMETPUYECKHUE 3a/1aud Ha BBIUMCICHHUE YTJIOB MEXIY MPSIMBIMU U
MJIOCKOCTSIMH, BBIYUCIIEHUE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B ILIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/Ia MIPU PELIEHUU;

CBOOOJHO ONEPUPOBATH TMOHSATUSIMHU, CBS3AHHBIMU C JIBUKEHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHHUI;

BBIMIOJIHATh M300paKEHUST MHOTOTPAHHUKOB M TeJd BpalleHUs TpHu
[apajuleJIbHOM  IIEPEHOCE,  LEHTPAJIBHOM  CHUMMETPHUM,  3€pKaJIbHOU
CUMMETPHH, MIPU TTOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHus 0100MS;
CTPOUThH CEYEHHUS MHOTOIPAHHUKOB M TEJI BPAICHUS: CEUCHUS IUIUHIpA
(mapajuienbHO U TEPHEHIUKYJISIPHO OCH), C€YEHHUs KOHyca (IMapasiesibHbIe
OCHOBAHHIO U MPOXOIAIIUE YepPe3 BEPIINHY ), CEUCHUS 11apa;

UCIIOJb30BaTh METOJbl TOCTPOEHUSI CEUEHMI: METOJl CJENIOB, METOM
BHYTPEHHETO MPOECKTUPOBAHUSI, METO/]T IEPEHOCA CEKYIIIEH MIOCKOCTH;
JIOKa3bIBATh FTEOMETPUUYECKHUE YTBEPIKICHHUS;

NPUMEHSITh TreoMeTpuueckue ¢GakThl ISl PEIICHUs] CTEPEOMETPUUECKUX
3a/7a4, NPEANOJIaralmlnX HECKOJIbKO IIAaroB pEIICHHs, €CIU YCIOBHS
MIPUMEHCHUS 3a/1aHbI B IBHOW U HESIBHOM (popme;

pemiaTth 3aJadyd  Ha JI0Ka3aTeJbCTBO MAaTEMAaTHMYECKHUX OTHOILIEHUM U
HaXO0XXJICHUE TEOMETPUUECKUX BEJIUYUH;

MPUMEHSITh TPOTPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHUKAIMOHHBIE
CUCTEMBI [IPU PEIIEHUU CTEPEOMETPUUYECKHX 3a/1ay;

MIPUMEHSTH MMOJYYCHHbIC 3HAHUSI HA MPAKTUKE: CPAaBHUBATH, aHAJIU3UPOBATH
U OIICHUWBAaTh pEaJbHbIC CHUTYyallMd, NPUMEHATh HW3YYCHHBbIE TOHSTHUS,
TEOpPEMBbI, CBOMCTBa B TIPOIlECCE TIOMCKA pEIIeHUs] MaTeMaTUYeCKu
c(hOpMyTUPOBAHHOW TPOOJIEMBI, MOJACIUPOBATh pEAbHBIE CHUTyallMd Ha



A3bIKE TEOMETPHUM, UCCIEAOBATh IOCTPOEHHBIE MOJEIN C HUCIOJIb30BAHUEM
reOMETPUYECKUX TOHATUH MW TeopeM, ammapara anreOpbl, peuarhb
[IPAaKTUYECKUE 3a7a4yH, CBA3aHHBICE C HAXOXIECHUEM TI'€OMETPUYECKUX
BEJINYUH;

MMETh IMPEACTABICHHUS 00 OCHOBHBIX JTamax pPa3BUTHS TE€OMETPUH Kak
COCTaBHOM 4acTH (pyHIaMEHTA Pa3BUTHUS TEXHOJIOTHIA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Haspanue pasnena Komu4ectso OcCHOBHOE coJepKaHHE OCHOBHBIE BUIBI
(TembI) Kypea Hacos JlesITenbHOCTH 00y UaloIIXcst

OCHOBHBIE POCTPAHCTBEHHBIE Onpenensrts MIOCKOCTh Kak (PUrypy, B KOTOpoi
¢urypsl. [lousatus ctepeomerpuu: BBIIIOJIHSIETCS IUTaHUMETpus. Jlenarthb
TOYKa, NpsAMasi, INIOCKOCTb, MPOCTEUILNE JTOTHYECKUE BBIBOJIBI U3
npoctpancTBO. OCHOBHBIE MTpaBUIIa aKCMOMAaTUKH IUIOCKOCTH. [I[pUuBOUTE IpUMEPHI
U300paKEHHS HA PUCYHKE peanbHbIX OOBEKTOB, UACANH3AUEN KOTOPBIX
IJIOCKOCTH, NMApaJUIEAbHBIX IPSIMBIX  SIBJIAIOTCS aKCHOMBI reoMeTpuu. M3ydats,
(OTpEe3KOB), CepeIMHbI OTPE3KA. IIPUMEHSATH IPUHIUIIBI [IOCTPOCHUS CEUYECHU.
[ToHsATHSA: IEpeceKaroIMecs Hcrons30BaTh Uil IOCTPOCHUSI CEUEHUNH METOJ
IJIOCKOCTH, MTEPECEKAIOIIHNECS CJIEJIOB, METOJI BHYTPEHHETO TPOEKTUPOBAHHSI,

Bgenenue B 93 IpsiMasi ¥ INIOCKOCTb; METOJI IEPEHOCA CEKYLIEN IUIOCKOCTU. PemaTh

CTEPEOMETPHIO MOJIyIPOCTPAHCTBO. CTEpPEOMETPUUECKHUE 3a]]aUM: Ha ONPEACIICHNUE

MHororpaHHuKy, 1300paxeHue
MPOCTEHIINX MPOCTPAHCTBEHHBIX
buryp, HeCyIeCTBYIOITUX
00BEKTOB. AKCHOMBI CTEPEOMETPUH
U TIEpBBIE CIIEACTBUS U3 HUX.
Crioco0bl 3a1aHus TPSAMBIX U
IJIOCKOCTEN B IIPOCTPAHCTBE.
O603HaYeHUS TPSIMBIX U
miockocren. CeueHusl.

BHJIA CEUCHUS Y HAXOKJICHUE €T0 IO,
AKTyanu3upoBaTh (PaKThl U METOABI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME, IPOBOIUTH
aHasioruu. Mcnonbs30BaTh NpU peIIEHUN 3a1a4
ClIeyIoIKe TUIAaHUMETpUUecKue (DakThl 1
Metonbl: Teopembr Paneca v 0
MIPONIOPLMOHAIBHBIX OTPE3KaX. AJTOPUTM
JIEJIEHUS OTPE3Ka HA N PaBHBIX YacTen. Teopema
Menenasi. PaBHOOe 1peHHBIN TpEyTroIbHUK.




B3anmHoe
pACIIOJIOKEHUE
MPSIMBIX B
MPOCTPAHCTBE

N3o0pakeHune ceueHn MUpaMu/Ibl,
Ky0a U MpU3MbI, KOTOPBIE TPOXOST
yepes3 ux pedpa. M3o0paxkenue
MepeCceUCHUsl MOJTyYCHHBIX
mIockocTer. PackpammBanue
ITOCTPOCHHBIX CEYEHUI pa3HbIMU
uBeTamMu. Meroy cienoB s
noctpoeHus ceueHui. CBoMcTBa
IIEPECEUEHNN NPAMBIX U
mockocten. [loctpoenue ceueHui B
nvpamujie, Kyoe 1o TpeM ToukaM Ha
pebpax. Co3aHre BHIHOCHBIX
YEPTEXKEN U 3aMKCh 1IaroB
noctpoenusi. [loBropenue
m1anuMerpun. Teopema o
MPOTIOPIIMOHAIIBHBIX OTPE3KaX.
[Tonobue TpeyroibHUKOB. TeopeMa
Menenas. Pacuersl B ceyeHuUsIX Ha
BBIHOCHBIX uepTexax. Mcropus
Pa3BUTHUS IUIAHUMETPUU U
CTEPEOMETPUU

B3auMHOe pacnoioxxeHue Nnpsmeix B
npoctpaHcTBe. CKpelrBaronecs
npsamele. [Iprusnaku
CKPEIIUBAIOIINUXCS MPSIMBIX.

PaBHOCTOPOHHUI TPEYTOJIBHUK.
[IpsiMoyroJibHBIN TpeyroabHUK. CBONCTBO
cpeaHel TMHUM TpeyroiabHuka. CBOMCTBO
OHMCCEKTPUCHI yria TpeyrojpHuka. CBONCTBO
MeAraH TpeyrojbHuka. [Ipu3Haku mogoous
TpeyroibHUKOB. [lomyuats npeacTaBiaeHus: 00
OCHOBHBIX 3Tanax pa3BUTHs FT€OMETPUHU KaK
COCTaBHOM yacTu yHAaMEHTa pa3BUTHUS
TEXHOJIOTUH

KnaccuduimpoBats B3auMHOE pacroioKeHue
MPSIMBIX B IPOCTPAHCTBE, WIUTIOCTPUPYS
PUCYHKAaMU Y MIPUBOJS ITPUMEPBI U3 PEATTBHON
KN3HU. JlOKa3bIBaTh TEOPEMY O CYLIECTBOBAHUU




[TapajutenbHble PsMBIE B
pocTpaHcTBe. Teopema o
CYILIECTBOBAHHH U €IUHCTBEHHOCTH
MPAMON MapaJICIbHON TaHHOU
IIPSAMOU, TPOXOJALIEH YEPE3 TOUKY
IIPOCTPAHCTBA U HE JIE)KaIleH Ha
JTaHHOU mpsiMoi. Jlemma o
IIEPECEUECHNH TaPAIUIEIBHBIX
NPSMBIX [JIOCKOCTBIO.
[TapannenbHOCTh TPEX MPSAMBIX.
Teopema o Tpex mapajuIeIbHbIX
npsaMbIX. Teopema o
CKPELIMBAOIINXCS ITPSMBIX.
[TapaienpHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOWCTBA NapajIeIbBHOIO
npoekTupoBanus. M3o0paxenue
pa3HbIX QUryp B MapauiebHON
npoekuuu. LlenTpanbHas npoexuus.
VYo ¢ cOHaINpaBICHHBIMU
CTOPOHAMH. YTOJI MEKIY MPSMBIMHU.
3ajaun Ha 10Ka3aTeabCTBO U
WCCJIEIOBAHNE, CBSI3aHHBIE C
pPacnoJIOKEHUEM NPSMBIX B
MPOCTPAHCTBE

Y €IMHCTBEHHOCTH MapajuieIbHON MPSIMOi,
IIPOXOAIIEH Yepe3 TOUKY IPOCTPAHCTBA U HE
JIeXKaEeH Ha JPYrou IpsiMOM; JIEMMY O
IIEPECEUEHNH IUIOCKOCTH IBYMSl NTapaJlICIIbHBIMU
IIPSMBIMH; TEOPEMY O TPEX MAPAIIIENBHBIX
npsMbIX. JlOKa3bIBaTh NPU3HAK
CKPEILIMBAIOIINXCA MPAMBIX, TEOPEMY O
CKpELIMBAOIINXCS NPSIMBIX. JlOKa3pIBaTh
TEOPEMY O PABEHCTBE YTJIOB C
COHAINpPAaBIIEHHBIMU CTOpOHAMU. OOBSCHSTH, YTO
Ha3bIBACTCA MMAPAIIIETBHBIM U HEHTPAJIbHBIM
ITPOEKTUPOBAHUEM U KAK BBITOIHACTCSA
IPOEKTHPOBaHUE (UTYDP HA MIIOCKOCTb.
Jloka3bIBaTh CBOKCTBA MMAPAJUIEIBHOTO
npoekTupoBanus. M3o0paxkaTs B mapajjieibHON
MPOEKIUU PAa3HbIE TEOMETPUUECKHUE (PUTYPBHI.
Pemats crepeomeTpuueckue 3a1a4n Ha
JIOKA3aTEeIbCTBO U HCCIIEIOBAHUE, CBA3AHHBIE C
PACIIOJIOKEHUEM IIPSMBIX B IPOCTPAHCTBE.
[IpoBOINTE NOKA3ATEIBHBIE PACCYKIACHUS PU
pEeLIEHNN TeOMETPUYECKUX 3a1ad, CBA3aHHBIX CO
B3aMMHBIM PaCIIOJIOKEHUEM MTPSIMBIX B
npoctpancTBe. CpaBHUBATh, AHAIU3UPOBATH U
OLICHUBATh YTBEPKIACHUS C LEIBIO BBISBIICHUS
JIOTUYECKHU KOPPEKTHBIX U HEKOPPEKTHBIX




paccyxxaeHuii. MozenupoBaTh peaibHbIe
CUTYaIlUH, CBSI3aHHBIE CO B3aUMHBIM
pacmojoXeHUEM MPSMBIX B TPOCTPAHCTBE, HA
A3bIKe reoMeTpu. VccinenoBaTs MOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAaHNEM T€OMETPUYECKUX
MOHATHUI U TEeOpeM, arnmapara ajireopsl,
QpoBsIX pecypcoB. [lonyuaTs npeacraBieHne
O LEHTPAJIBbHOM MIPOEKTUPOBAHUU U 00 UCTOPHUH
paboT O TEOPUH MEPCIIEKTUBBI

[TapaiienbHOCTH
MPSMBIX U
IIOCKOCTEH B
MPOCTPAHCTBE

[ToHsTHA: TApaIEIbHOCTD IPSAMOU
Y IUIOCKOCTH B IIPOCTPAHCTBE.
[Ipu3HaK nmapajuieIbHOCTU NPSAMOM U
mrockoctu. CBoMCTBA
MapajuIeIbHOCTH NPSIMOM U
mIockoctu. ['eomerpuueckue
3aJlayu Ha BBIUMCIICHUE U
JI0Ka3aTeNIbCTBO, CBA3aHHBIE C
NapaJJIEIbHOCTBIO IPSIMBIX U
IJIOCKOCTEN B IMPOCTPAHCTBE.
[TocTpoenue ceuenus, MpoOXoasIEro
4yepe3 JaHHYIO NMPSIMYIO Ha YEPTEXKE
Y MMAPAJUICIIBHOTO APYTrOU MPSIMOM.
Pacuyer otHomenuit. [1apannensHas
MPOEKIUS, IPUMEHEHUE IS
NOCTPOEHHUS CEUCHU Ky0Oa 1

KnaccugunupoaTs B3aMMHOE pacnoioKeHNE
IIPSAMOU U IIJIOCKOCTH B IIPOCTPAHCTBE, IPUBOS
COOTBETCTBYIOIUE IPUMEPBI U3 PEATIbHON
Kn3HU. POPMYIIMPOBATH ONPEAECIICHUE
MapajuIeNIbHBIX MPSMOU U IUTIOCKOCTH.
Jloka3pIBaTh NMpU3HAK O MAPAJIIETBHOCTH
MPSIMOU U TTOCKOCTH; CBOMCTBA
MapAJIIEIIBHOCTH MIPSMOM U IJIOCKOCTH. Pemars
CTEPEOMETPUYECKHE 3a1a4U BEIYUCIICHUS U
JI0Ka3aTeIbCTBO, CBS3aHHBIE C MTAPAIIIEIBHOCTHIO
MPSAMBIX U IUIOCKOCTEN B MMPOCTPAHCTBE. Pemars
MIPAKTUYECKUE 3a7a4l HA TOCTPOCHHUE CEUEHUIN
Ha yepTekax TeTpadapa U napajuieeuIeaa.
Pewrars ctepeomeTprueckre 3a1auu, CBI3aHHbIE
C IOCTPOECHHUEM CEYEHUH IIIIOCKOCTHIO.
IIpoBOAUTE JTOTUYECKU KOPPEKTHBIE




[lepnieHAUKYIISIPHOCTD
NPSAMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE
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napasuenenumnena. CBoicraa
napajuie’enuneaa u npu3Msl.
[TapayutenbHbIE IIIOCKOCTH.
[Ipu3HaKku napayieIbHOCTH JBYX
mIockocren. Teopema o
napayieIbHOCTH U €TUHCTBEHHOCTHU
MJIOCKOCTH, TTPOXOISIIEH Yepe3
TOYKY, HE IIPUHAJICKALTYIO TAHHOU
IJIOCKOCTH U CIIEACTBUS U3 HEE.
CBoMCTBA MapaAIIENBHBIX
IJIOCKOCTE: 0 MapaJjIeIbHOCTU
NPSMBIX [IEPECEUECHHUSI TPU
NIEPECEUCHNH JIBYX ITapaJUICIIbHBIX
MJIOCKOCTEH TpeThel; 00 oTpe3Kax
MapasuiesIbHbIX MPSMBIX,
3aKJITFOYEHHBIX MEXITY
napajuieIbHbIMH IIOCKOCTSIMU; O
IIEPECEUYEHNH MPSAMOU C IBYMsI
napauieIbHbIMH IIOCKOCTSIMU

[ToBTOpenwue: Teopema [Tudaropa na
IIOCKOCTH, TPUTOHOMETPHS
IPSIMOYTOJIBHOT'O TPEYrOJIbHUKA.
CBoiicTBa Ky0a U IPSIMOYTOJILHOTO
napajuienenurnena. Beraucienne
JUTMH OTPE3KOB B Ky0Oe U

JI0Ka3aTeNbHbIE PACCYKICHUS MPU PELICHUU
reOMETPUYECKUX 33]]a4 CBSI3AHHBIX C
NapaJuIeIbHOCTBIO IIIOCKOCTeN. CpaBHUBATh U
aHAJIM3UPOBATh peaJbHbIE CUTYallUH, CBA3aHHBIC
C MMapaJUIENbHOCTBIO IPSMOM U INIOCKOCTHU B
IPOCTPAHCTBE; MOJIETUPOBATh peajIbHbIE
CUTYalluH, CBSI3aHHBIE C NapajlIeIbHOCTHIO
IPSIMOM U INTIOCKOCTH B IIPOCTPAHCTBE, HA SI3bIKE
reOMETpUHr

AKTyanu3upoBaTh (PaKThl U METObI
TJIAHUMETPUH, PEJICBAHTHBIE TEME, POBOIUTH
ananoruu. GopMynHpoBaTh ONPEIEICHHUS:
MEePIEHAUKYIJISIPHBIX MPSMBIX B IPOCTPAHCTBE;
ONPEAETICHNUE NPSIMON, IEPIICHAUKYISIPHOU K
IJIOCKOCTH. JI0Ka3bIBATh: IEMMY O




MPSIMOYTOJIBHOM MapajuieJICUNeE.
[leprieHIUKYIISIPHOCTD NPSIMON U
riockoctu. [Ipusnak
MEPIEHIUKYJISIPHOCTH MPSIMOU U
IJIOCKOCTH. Teopema o
CYILIECTBOBAHUM U €IMHCTBEHHOCTH
MPSIMOU, IPOXOIAIEH YEPE3 TOUKY
MIPOCTPAHCTBA U MEPIECHANKYISIPHOM
K Iockocty. [lnockoctu n
MIEPIICHIUKYJIIPHBIC UM MpsSMas B
MHoOrorpanaukax. [lepnenaukymsp
Y HakJIoOHHas. [locTpoeHue
MEPIICHIUKYJIApA U3 TOUYKU Ha
npsmyro. Teopema o Tpex
MepHeHIUKYIApax (mpsaMmas u
oOpatHasi). YToa Mexay
CKPEIIMBAIOIIUMUCS TPSIMBIMH.
[Torck nepneHuKyYISIPHBIX TPSIMBIX
C IOMOIIBIO MEPIEHAUKYIISIPHBIX
mockocteid OpTOroHaIbHOE
npoektupoBanue. [locrtpoenne
CEUCHHI KyOa, TPU3MBHI,
MPAaBWIbHOW MUPAMUIBI C TOMOUIBIO
OPTOTOHAJIBHOU IIPOEKIIUU.
CumMeTpus B IPOCTPAHCTBE

NEPIEHANKYJIIPHOCTH JIBYX NapaJIICIbHBIX
IPSMBIX K TPETHhEU NMPAMOU; TEOPEMBI O CBA3U
MEXy MapajuIeIbHOCTBIO MPSMBIX U UX
NEPHEHANKYIIPHOCTBIO K INIOCKOCTH.
JloKka3bIBaTh: TEOPEMY, BBIPAXKAIOLIYIO IPU3HAK
NEPIEHANKYIJIIPHOCTH IPSIMOU U IIJIOCKOCTH;
TEOpEMY O CYLIECTBOBAHUU U €JUHCTBEHHOCTH
IPSMOiA, MPOXOJAIIEN Yepe3 JaHHYIO TOUKY U
MIEPIICHINKYJIIPHON K TAHHOM IIOCKOCTH.
N300paxkaTh B3aMMHO NEPHEHANKYJISIPHBIE
MPSAMYIO U TUIOCKOCTh. POPMYyIHpPOBATH
CBOMCTBO MEPIEHIUKYJISIpa MO0 OTHOLIEHUIO K
1ockocTy. [lomydaTs npeacraBieHue o
3HAYEHUHU NEPIEHANKYIIAPA Ul IPYTUX
oOnacTeit Hayku (pu3MKa, SHEPTeTHKA, JIa3ePHbIC
TEXHOJIOTHH ), B PEAIbHON KU3HU (TEXHUKA,
OKpYy»Karolas o0cTaHoBKa). Jloka3piBaTh
YTBEPKIACHUSI, CBA3AHHBIE C TPOECKIHUEN MPSIMOM
Ha MJI0CKOCTh, HEMEPIEHANKYIISPHYIO K 3TON
npsiMoi. JIoka3bIBaTh TEOPEMY O TPEX
NEPIEHIUKYIIApaX U TeopeMy 00paTHYIO
TEOpeMe O Tpex nepneHauKysapax. [lomydars
npeJcTaBieHne 00 OpTOrOHAIIBHOM
MPOEKTUPOBAHUHU. [[0Ka3bIBATH TEOPEMY O
MPOEKIMU TOYKH Ha MpsiMylo. PemaTte




OTHOCHUTEJIBHO IIOCKOCTH.
[ImockocTn cHMMETPUN B
MHOrorpaHHukax. [Ipusznax
NEPHEHANKYJIAPHOCTH NPSIMON U
IIJIOCKOCTH KaK CJIEICTBUE
cumMmetpu. [IpaBuiibHbBIE
MHOTOI'paHHMKM Pacuer paccrosHui
OT TOYKHU J0 MI0CKOCTH. CrIocoObl
OITYyCTUTb NEPIEHANKYJIAPHI:
CUMMETPHS, CABUT TOUKH 1O
napasuiesIbHoU npsamon. COBUr 1o
HEMAPAIIIETBbHON IPSIMOH,
U3MEHEHUE PACCTOSHUMN

CTEPEOMETPUUECKHE 3aa4UH, CBA3aHHBIE C
MEPIEHAUKYJISIPHOCTHIO TPSMOU U TIJIOCKOCTH.
PemaTe npukiaaHbie 3a1a4n, CBI3aHHBIE C
HAXOXJICHUEM I'€OMETPUUYECKUX BEJIMYHH.
Pemate crepeomeTpruueckue 3a/1aun, CBI3aHHbBIC
C IPUMEHEHHEM TEOPEMBI O TPEX
MEPICHINKYJIAPAX, HAX0XKICHUEM PACCTOSTHUM,
MOCTpOeHUEM Ipoekinii. CpaBHUBATH U
AHAJIM3UPOBATH YTBEPKICHUS C LIEJIBIO
BBISIBJICHUS JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKACHUNA. AHATU3UPOBATH U
MO/JICJIMPOBATh HA SI3bIKE TEOMETPUU PEATbHbIC
CUTYalluH, CBSI3aHHBIE C MEPIEHIUKYISIPHOCTHIO
MPSAMOM U TIOCKOCTH; UCCIEN0BATH
IIOCTPOCHHBIE MOJEIH, B TOM YHCJIE U C
MCIIOJIb30BAaHUEM allnapaTa ajreopbl

VYTIIBL U pacCCTOSTHUSA
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IToBTOpEHME: YrOa MEX 1y MPAMBIMU
Ha IUIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
Teopema KocuHycos. [loBropeHnue:
YTOJI MEXIY CKPEIINBAIOIIAMUCSA
MPSMBIMHU B IPOCTPAHCTBE.
['eomeTprueckue METOIbI
BBIYUCJIEHUS YIJIa MEXIY MPSAMbIMU
B MHOTOTpaHHUKax. J[ByrpaHHbIi

AKTyanu3upoBaTh (PaKThl U METObI
IJIAHUMETPUH, PEJIEBAHTHBIE TEME, IIPOBOUTH
aHasioruu. GopMyIMpoOBaTh ONIPEAECICHUE
JIBYTPAHHOTO yrJia. JlOKa3pIBaTh CBOMCTBO
PaBEHCTBA BCEX JIMHEHWHBIX YTJIOB ABYTPAHHOIO
yria. KnaccuduimpoBaTs AByrpaHHbIC YIJIbI B
3aBUCUMOCTH OT MX IPaIyCHOU MEPBHI.
DopMyIMPOBATH ONPEACIEHNE B3AUMHO
MEPIEHAUKYJISIPHBIX INIOCKOCTEN. JOKa3bIBaTh




yroJi. CBOMCTBO JIMHEHHBIX YTJIOB
JIBYTPaHHOTO yTJIA.
[leprieHIUKYIISIpPHBIE TNTIOCKOCTH.
CBoiicTBa B3aIMHO
IIEPIICHIUKYJIAPHBIX IIJIOCKOCTEN.
[Ipu3Hak neprneHauKyJISIPHOCTH
TUIOCKOCTEMN; TEOPEMA O TIPAMOU
IIEPECEUYCHHUs IBYX IIIIOCKOCTEN
MEPIIECHAUKYJISIPHBIX TPEThEU
I0CKOCTU. [IpAMOYTroJIbHBIN
napajuienenunen; Kyo; usmMepeHus,
CBOMCTBA NPSIMOYTOJIbHOTO
napasuienenunena. Teopema o
JAArOHAIA IPSIMOYTOJIBHOTO
NapajyIeIeUIea U CICICTBUE U3
Hee. CTepeoMeTpUIECKUE 1
IIPUKJIATHBIE 3a/1a41, CBSI3AHHBIE CO
B3aUMHBIM PACMOJIOKEHUEM MPSIMBIX
u wiockoctu. [loBTopenue:
CKpEILLMBAIOIINECS IPSIMBIE,
MapajiyIeIIbHbIE UIOCKOCTH B
CTaHJIAPTHBIX MHOTOTPaHHUKAX.
[Tapa napanienpHbIX IJIOCKOCTEN Ha
CKPEIIUBAIOIINXCS MPSAMBIX,
PACCTOSIHUE MEXKIY

TEOPEMY O MPU3HAKE NEPHEHIUKYIISIPHOCTU JBYX
mockocteid. @opmMynupoBath ciencTeue (U3
MPU3HAKa) O NEPIEHINKYISIPHOCTH INIOCKOCTH,
KOTOpas MEPIEHINKYJIAPHA PSAMOM, 110 KOTOPOU
MEPECEKAIOTCS JIBE MNIOCKOCTH, 3TU IIJIOCKOCTSIM.
Jloka3pIBaTh YTBEPKIACHHUS O €r0 CBOMCTBAX;
TEOPEMY U CJIEICTBUE U3 HEE O TUATOHAIAX
IPSAMOYTOJIBHOTO Napajuienenuneaa. Pemarp
CTEPEOMETPUUECKHUE 3a]1a4H, CBI3AHHbBIE C
NEPHEHANKYJIAPHOCTh NPSIMBIX U MIIOCKOCTEH,
UCIIOJIb3Ysl INIAHUMETPUYECKUE (PAKTHI U
MeToabl. [IpoBOIUTE TIOTMUYECKH KOPPEKTHBIE
JIOKa3aTeJIbHbIE PACCYKACHUS IIPH PELICHUN
r€OMETPUYECKHX 3314, CBS3AHHBIX C
NEPHEHANKYJIIPHOCTBIO MIJIOCKOCTEM.
AHanM3upoBaTh U MOJIEIMPOBATH HA SI3bIKE
r€OMETPUU PEeAIbHbIE CUTYAIINH, CBSI3aHHBIE C
NEPHEHANKYJIIPHOCTBIO MPSAMBIX U MJIOCKOCTEM.
HccnenoBath NOCTPOEHHBIE MOJIENIH, B TOM
YHCJIe ¥ C UCIIOJIb30BaHUEM armmapara ajireOphl.
PemaTe npukiaaHble 3a/1a4H, CBA3AHHbBIE C
HAaXO0KJIEHUEM F€OMETPUUYECKUX BEIUUHH




CKPEUIMBAIOIIUMHUCS TPSIMBIMU B
MPOCTHIX cuTyanusx. OnyckaHue
MEePIEHIUKYJIIPOB, BHIYUCIICHUE
PacCTOSIHUM OT TOUYKHU JI0 TOUKH;
IIPSAMOW; IUNIOCKOCTH. Bpruncnenune
pacCTOsTHUM MEXIy
CKPEIIMBAIOIIMMUCS MPSMBIMU C
MTOMOIUIBIO MEPIICHANKYIISIPHON
IJIOCKOCTHU. TpexrpaHHbIi yrodl,
HEPABEHCTBA JIJIsl TPEXTPAHHBIX
yrioB. Teopema [Tudaropa,
TEOpEMbl KOCUHYCOB M CHHYCOB JJIS
TPEXTPAHHOTO yria. DJIEMEHTbI
chepruuecKoi TeOMEeTpUH:
reo/Ie3NYECKUE JIMHUU Ha 3eMJie

MHororpaHHuKH

CucremaTur3anus 3HaHUMN:
MHOrorpaHHuK U €ro 3JEMEHTHI.
ITupamua. Buasl nmupamu.
IIpaBunbHas nupamuaa. [Ipusma.
[Ipsimast u HAKJIIOHHAS] TPU3MBI.
IIpaBunbHas npusma. [Ipsamoin
napajiiesenune, NpsMOyroabHbIN
napasuienenunes, Kyo. Beimykibie
MHOrorpanHuku. Teopema Ditnepa.
[IpaBuiibHBIE U MOJYIPABUIIbHbBIC

PaboTath ¢ yueOHMKOM: 3aJ1aBaTh BOIIPOCHI,
JIeJIaTh 3aMEYaHusl, KOMMEHTapHUH.
AHanu3upoBaTth pelieHue 3aaaun. Pucosarsb
BBINYKJIBIE MHOTOTPAHHUKHU C 3aJaHHBIMU
CBOMCTBAaMU;, BOCCTAaHABIUBATL OO BUI
BBIIMMYKJIOTO MHOTOTPAHHUKA 10 IBYM €TI0
NpoeKuusAM. Jloka3piBaTh CBOMCTBA BBIITYKJIOTO
MHOTOrpaHHHKA. PuCOBaTh BBIMYKJIbIE
MHOTOTPaHHHUKH C PA3HOU SMIEPOBOM
XapaKTEPUCTUKOM; UCCIIE0BATh BO3MOKHOCTH




Bekrops! B
IIPOCTPAHCTBE

[ToBTOpEHUE,
00001IeHNE U
CHCTEeMaTH3aIUs
3HAHUM
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MHOT'OI'PaHHHUKHU

[ToHsiTHE BEKTOpA HA MJIOCKOCTH U B
npoctpancTse. Cymma M pa3HOCTb
BEKTOPOB, MPABUIIO
napajuleJenunes1a, yMHOKECHHE
BEKTOpa Ha YHCII0, PA3JIOKECHUE
BEKTOpa 110 0a3HCy TpeX BEKTOPOB,
HE JIEKAIUX B OJTHOM INIOCKOCTH.
CkansipHOE IPOU3BEICHHUE,
BBIYMCIICHHUE YTJIa MEXKIY
BEKTOpPaMU B MMPOCTPAHCTBE.
[Ipocreimue 3axa4n ¢ BEKTOpaMu

Oo6o0u1aroiee NOBTOPEHUE TOHATHI
1 METOJ0B Kypca reomerpuu 10
Kjacca, CucTeMaTu3alus 3HaHuM.
Hcropust pa3BUTHS CTEPEOMETPUUI
KAaK HAyKHU U €€ poJib B pa3BUTUN
COBPEMEHHBIX MH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

MOJy4YE€HUs pe3yibTara Ipy BapbUPOBAHUHI
JTaHHBIX. J{OKa3bIBaTh CBOMCTBA MTPABUIIbHBIX
MHOTOrpaHHHUKOB. [maHnpoBaTe mocTpoeHue
MPaBUJIbHBIX MHOTOTPAHHUKOB Ha MOBEPXHOCTAX
JIPYTUX NPaBUIbBHBIX MHOTOTPAHHUKOB

AKTyanu3upoBath (HaKThl © METOJIbI
TUTAHUMETPHH, PEJIEBAHTHBIE TEME, IPOBOIUTH
ananoruu. OneprupoBaTh MOHITHSIMH: BEKTOP Ha
TUTOCKOCTH U B IPOCTPAHCTBE; KOMITJIaHAPHBIC
BeKTOpbI. [IpuBoAuTH IpUMeEpH PU3NUECKUX
BEKTOPHBIX Beln4YuH. OCBauBaTh MpaBuiia
BBITIOJTHEHMSI IEHCTBUI CJIOKEHUS U BBIYUTAHUS
BEKTOPOB, YMHOXECHHSI BEKTOpA Ha YUCIIO.
Jloka3pIBaTh MPU3HAK KOMIIAHAPHOCTHU TPEX
BEKTOpOB. Jl0Ka3bIBaTh TEOPEMY O PA3JIOKEHUH
J000T0 BEKTOpA MO TPEM JTAHHBIM
HEKOMIUIAHapHBIM BEKTOpaM

Pemats crepeomeTpuueckue 3a1a4n Ha
JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOLICHUH,
Hax0JICHUE TEOMETPUUECKUX BEJTUYUH (IJIUH,
YTJIOB, TUIONIAAeH, 00beMoB). Mcronb30BaTh pu
PELICHUN CTEPEOMETPUUYECKHUX 3a/1a4
MJIaHUMETpUUeCcKue (GaKkThl U METOIBI.
IIpoBOANUTE TOTHYECKH KOPPEKTHBIE
JIOKa3aTeIbHbIC PACCYKICHUA MPU PEIIEHUN




OBILEE
KOJIMYECTBO
YACOB IO
[IPOTPAMME
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CTEPEOMETPUYECKUX U TUIAHUMETPUUECKUX
3ama4d. CpaBHUBATh U aHAJU3UPOBAThH PeaIbHBIC
CUTYallUU U BBISBIIATH BO3MOXKHOCTH €€
MO/JICJIMPOBAHUS HA SI3bIKE T€OMETPUHU.
MoennpoBaTh pealbHYI0 CUTYAIUIO Ha S3bIKE
r€OMETPUU U UCCIEN0BATh MOCTPOEHHBIE
MOJEIH, B TOM YHUCJIE U C UCIIOJIb30BAHHEM
anmapata anreopsl. Mcrnons3oBarh
KOMITBIOTEPHBIE POTPAMMBI IIPU PELIEHUN
3agad. [lomydars npeacTaBieHre 0 reOMETPUN
KakK O Pa3BUBAIOLIEHCS HAYKE, UCCIIETYIOMIEH
OKPYXaIOIIUKA MUD, CBSI3aHHOM C pPeaIbHBIMU
00BEKTaMH, IOMOTAOIIEH PEIIUTh pealbHbIE
YKA3HECHHBIE CUTYaLIUU O POJIA CTEPEOMETPUH B
Pa3BUTUU COBPEMEHHBIX HHXKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUN. CpaBHUBATH U
AHAJIM3UPOBATH YTBEPKICHUS C LIEJIBIO
BBISIBJICHUS JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX paccyxaeHuil. Mccnenorarth
IOCTPOEHHBIE MoAenu. Mcnonb30BaTh

1U(POBBIE peCypChl




11 KITACC

Haspanue paspena  KomudecTso OCHOBHOE cofepKaHue OCHOBHBIE BUIBI
(Tembr) Kypca 1acoB JleATensHOCTH 00y YaromuXCs

IToBTOpEHME: KOOPAMHATHI BEKTOPA AKTyanu3upoBaTh (GaKThl U METOIbI
Ha IJIOCKOCTHU U B IIPOCTPAHCTBE, IUIAHUMETPHH, PEIIEBAaHTHBIE TEME, ITIPOBOIUTH
CKAIIIPHOE NPOU3BEIECHNUE BEKTOPOB, ananoruu. CBOOUTH NEUCTBUSA C BEKTOPaMU K
BBIYKCIICHHE yTJla MEXAY BEKTOpaMU = aHAJIOIMYHBIM JEHUCTBUSAM C UX KOOpAUHATAMU.
B [IPOCTPAHCTBE. Y paBHEHUE NPSAMOM, ~ BCIOMHUTB OonpeaeeHne CKAISIPHOIO YMHOKEHHS
MPOXOAIIEH Yepe3 IBE TOUKH. Y €ro CBOMCTBA. BRIUKCIATH C HOMOIIBIO
YpaBHeHUE IIJI0OCKOCTH, HOPMaJlb, CKJISIPHOTO YMHOXEHUS JUIMHBI BEKTOPOB, YIJIBI
YPaBHEHUE IUIOCKOCTU B OTPE3KAX. MEXy HUMH, yCTAaHABIUBATh
BekropHoe nnpousBencHue. IIEPIICHIUKYJIAPHOCTb BEKTOPOB. BBIBOIUTH

AHanmuTnyeckas 15 JInHeiiHple HEpAaBEHCTBA, TUHEHHOE YpaBHEHHE IUIOCKOCTU U (POPMyYITy pacCTOSIHUSA OT

TEOMETPHUS IPOrpAMMHUPOBAHKE. AHAIIMTUYECKAE  TOYKHM JI0 INIOCKOCTHU. Pemars 3agaun, coderas

METO/Ibl pacyeTa yria MexmIy
MPSMBIMU U TUIOCKOCTSIMU B
MHOrorpasHukax. @opmyna
PACCTOSIHUS OT TOYKH JO TIJIOCKOCTH B
KoopauHarax. Haxoxnenne
PACCTOSIHAM OT TOYKH JO TJIOCKOCTH
B KyO€ U NMpaBWIHLHON MUpamMuie

KOOPAMHATHBIN U BEKTOPHBIA METONBI. [IpoBOANTH
JIOTUYECKN KOPPEKTHBIE TIOKA3aTEIIbHbBIC
paccyXAeHus NPU PELICHUN TEOMETPUIECKUX
3a/1a4 Ha IPUMEHEHUE BEKTOPHO KOOPAUHATHOIO
METO/a. AHAJIM3UPOBATh U MOJIEIMPOBATh HA
A3bIKE TE€OMETPUU PEAIBHBIE CUTYAIUH, CBA3aHHbIC
BEKTOpaMu M KoopauHatamu. MccnenoBaTth
ITOCTPOECHHBIE MOJIENIN, B TOM YHUCJIE U C
MCIIOJIb30BAaHUEM arrapara ajareopsl.




Hcnonb30BaTh KOMIIBIOTEPHBIE IIPOTPAMMBI.
3HAKOMUTBCS ¢ UCTOPUEN Pa3BUTHSI MaTEMaTUKU

[ToBTOpEHME,
000011eHE U
CHCTEeMaTHU3aIUs
3HAHUM

O0BéM

MHOT'OIrpaHHHKa
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CedeHust MHOTOTPaHHUKOB:
CTaHJapTHBIE MHOTOTPAaHHUKH, METOJ
CJIEA0B, CTAaHAAPTHBIE IUNIOCKOCTH,
MepeCceUCHUs! MPSIMBbIX U TIOCKOCTEH.
[TapannensHble NpsIMbIE U
MJIOCKOCTHU: MapaJijie]IbHbIE CEUCHUS,
pacyeT OTHOIICHUH, YTIIbl MEXTY
CKPEILIUBAOIIUMUCS MTPSIMBIMH.
[leprieHIUKYyISIpHBIE IPSAMBIE U
IJIOCKOCTHU: CTaH/IAPTHHIE MAPBI
MEePIECHIUKYJISIPHBIX TIJIOCKOCTEN U
IPSIMBIX, CAMMETPUU
MHOT'OTPaHHUKOB, TEOpEMa O TpeX
NEepPHEHIUKYJIApax, BEIYUCICHUS
JUIMH B MHOTOTPaHHHKAX.
[ToBTOpeHue: miomanu
MHOTOYTOJIbHUKOB, (DOPMYJIBI JJIs
IoaAeH, cooopaxeHus mo100usl.
[Lnomaay ceyeHnit MHOTOTPAHHUKOB:
TJIOIIAIA TIOBEPXHOCTEN, pa3pe3aHus
Ha YacCTH, COOOpaKeHUsI O100us

O0bweM Tena. O0beM
IPSIMOYTOJIBHOTO TapajlIe/ICHIIe 1a.

Ctpouts ceuenusi. Pemars crepeomerpuueckue
3aJ1a4M Ha JOKA3aTeIbCTBO MATEMAaTUIECKUX
OTHOIICHUH, HAXOXKICHHE TEOMETPUICCKUX
BEJIMYUH (IIJIMH, YTJIOB, IJIOLIa/IeH, 00BEMOB).

M cronp30BaTh MpH PEHICHUU CTEPEOMETPHUECKUX
3aj1a4 TUIAHUMETPHYECKUE (PaKThl B METO/IbI.
[TpoBOIUTH TOTHYECKU KOPPEKTHEIC
JI0Ka3aTeIbHbBIC PACCYKIICHUS MPH PEIICHUH
cTepeoMeTpruieckux 3a1ad. CpaBHUBATH U
aHAM3UPOBATH PeaIbHBIC CUTYallUU U BBISBIISTD
BO3MOYKHOCTh €€ MOJICIIMPOBAHUS Ha S3bIKE
reoMeTpud. MoAeIrpoBaTh peaJbHYIO CUTYAIIHIO
Ha SI3BIKE TEOMETPHUH U UCCIIEIOBATh MOCTPOCHHBIE
MOJIEININ, B TOM YHUCIIE B C UCTIOJIb30BaHUEM
ammapara anreOpsl. Mcronb30BaTh KOMIBIOTEPHBIC
IPOTPaMMEI TP PEIICHUH 3a/1a4

CB000OIHO OMIEPHPOBATH MOHATUSIMH: O0BEM TelIa,
00BEM IIPAMOYTOJILHOTO TTapauieenuIea.




3amaun 00 yaABOCHUH Ky0a, 0

KBaJpaType Ky0a; 0 TPUCEKITUH yIiia.

CrepeoMeTpuuecKue 3a1auu,
CBSI3aHHBIE C 00BEMOM
MPSAMOYTOJIBHOTO Mapajuiejenunesaa.
[Ipuknagneie 3a1a4uu, CBI3aHHBIE C
BBIYKCIICHHEM 00beMa
IPSIMOYTOJIBHOT'O NapaJuIeenuneaa.
O0beM npAMOl TPU3MBI.
CrepeoMerpruueckue 3a1auu,
CBSA3aHHBIE C BBIYUCIEHHUEM 00BEMOB
npsAMOU npu3Mel. [IpukiagHeie
3aJ1a4uM, CBA3aHHbIE C 00bEMOM
IPSIMOU IIpU3Mbl. Berunciienue
00BEMOB TeJ C MOMOUIBIO
onpeneneHHoro uurerpana. Oobem
HAKJIOHHOW MPU3MBbI, TUPAMHUIBI.
®opMyna oObemMa MUPAMHIBI.
OTtHo1IeHHEe 00BEMOB MUPAMHU]T C
o0muM yriaom. CTepeoMeTpruiecKue
3aJla4uM, CBA3aHHbIE C 0ObeMaMu
HAKJIOHHOUW MPU3MBbI, TUPAMUJIBI.
[IpukiagHbie 3a1a4u 110 TEME
«O0BbeMBI Te», CBA3aHHBIE C
00bEMOM HAKJIOHHOW MPU3MBI,

dopMyIHpoBaTH OCHOBHBIE CBOMCTBA 0OHEMOB.
Jloka3pIBaTh TE€OpEeMy 00 00BEMEe MPSIMOYTOJIBHOTO
napajuienenunesaa, caeAacTBus u3 Hee. Paspesats
MHOTOTPaHHMKH, TIEPEKIIA/IbIBATh YacTH. PemaTh
CTEPEOMETPUUECKHUE 3a]1a4H, CBA3AHHBIE C
BBIYHCIICHHEM 00beMa MPSIMOYTOJILHOTO
napasuienenunena, npu3Msl. CpaBHUBaTh U
aHaJM3UPOBATh YTBEPKACHUS C LIETbIO BBISIBIICHUS
JIOTUYECKU KOPPEKTHBIX U HEKOPPEKTHBIX
paccyXIeHUN. AHAIN3UPOBATh U MOJAEIUPOBATh
Ha A3bIKE TEOMETPUU PeaIbHbIE CUTYAIIUH,
CBSI3aHHBIC C 00BEMOM MPSIMOYTOJIBLHOTO
napasuiesienuneaa, Ipu3Mbl, TUPaAMHU/IBL.
HccnenoBath NOCTPOEHHBIE MOJIETH, B TOM YHCIIE
U C MCTOJIb30BaHHUEM ammapara ajareophi.
BrIBOIUTE OCHOBHYIO UHTETPATILHYIO (POpMyITy
JUUISl BBIYUCTIEHUS 00heMOB Tell. Jloka3biBaTh
TeopeMy 00 00beMe HaKJIOHHOUW MPU3MBbI Ha
pUMepe TPEYTroIbHON MPU3MBI U JIJIst
MIPOM3BOJILHOM MPHU3MBI. Jl0Ka3bIBaTh TEOpEMY: 00
o0beMe upamMubl, GOPMYITUPOBATH CICIACTBUS U3
Hee: 00beM yCeUeHHOU MupaMuibl. BRIBOIUTH
dbopmyy TSl BRIYKUCTIEHUSI 00bEMOB YCEUCHHON
MTAPaMUTIbI




nupamusl. [IpuMeHenne o0beMoB.
Briuucnenue pacctostHus 10
IIJIOCKOCTH

Tena BpaieHus
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Hunuuapuyueckas TOBEPXHOCTD,
oOpa3yrolye HUIUHAPUYECKON
nopepxHoctu. Hummnuap. [Tpsmoit
KpyroBou munusp. [lmomans
MOBEPXHOCTHU IMHIpa. KoHnueckas
MMOBEPXHOCTh, 00pa3yrolme
KOHMYECKOM noBepxHoCcTH. Konyc.
Ceudenne KoHyca MIOCKOCTHIO,
napaiyieIbHON MIIOCKOCTH
OCHOBaHUsA. Y CEYECHHBIN KOHYC.
N300pakeHre KOHYCOB U yCEUEHHBIX
KoHycoB. [Inomane 60koBoi
NOBEPXHOCTH U MOJHOM MOBEPXHOCTU
KoHyca. CTepeoMeTpuUeCKre 3a1a4u
Ha JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
MMOCTPOCHUEM CEUEHHM LIMJIMHIPA,
konyca. [Ipuknannsie 3agaun,
cBsa3aHHble ¢ uunuHApoM. Chepa u
miap. [lepeceuenue cepsl u mapa c
miockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. Bua u nuzobpaxenue
mapa. YpasHenue chepsl. [Inomans

CB0OOOHO ONEPUPOBATH MOHITUSIMHU:
LUJIMHAPUYECKAs] IOBEPXHOCTD, IUIUHP.
N3yyaTh ciocOOBI MOMYYEHUS UUITUHAPUYECKON
MOBEPXHOCTH, IUIUHAPA. M300paxkaTh HUIMHID U
€ro CeueHus II0CKOCThI0. CBOOOAHO
OMEepUPOBAThH MOHITHUIMU: KOHUYECKAS
IIOBEPXHOCTh, KOHYC, YCEUEHHBIN KOHYC. M3y4yaTh
CHOCOOBI MOTYYEHHUs] KOHUYECKOM MTOBEPXHOCTH,
KoHyca. M300paxarb KOHYC U €ro ce4eHus
IJIOCKOCTBIO, IIPOXOAIIEN Yepe3 OCh, U
IJIOCKOCTBIO, NIEPIIEHAUKYJIISIPHOM K OCH.
BoiBoguTh (hOpMYIIbI 1Sl BRIUKMCIEHUSI OOKOBOW U
ITOJTHOM MOBEPXHOCTEN TEJI BpallleHus. Pemarp
CTEPEOMETPUYECKHE 3a1a4H, CBA3aHHBIE C TEJIaMU
BpallleH!Us1, HaX0XKJIEHUEM ITUI0IIa i OOKOBOM U
IIOJTHOW MOBEPXHOCTH, IIOCTPOCHUEM CEUCHHUM.
Hcrnonb30BaTh IpYU peLIEHUH 3a1a4
MJIaHUMETPUUYECKUE (PaKThl U METO/IBI.
CpaBHUBATH U aHATU3UPOBATH YTBEPKICHHUS C
LEJIbIO BBISIBIICHUS JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PacCyKAeHUN. AHAIU3UPOBaTh U
MOJICJINPOBATh Ha SI3bIKE TEOMETPUU PEAJIbHBIE




cdepsl u ee yacteir. Cummetpust
cdepsl u mapa. CTepeoMeTpruIeCcKue
3a]]a9d Ha JJOKa3aTeIbCTBO U
BBIUKCJICHHUE, CBA3aHHBIE CO CHEpoit U
apoM, MOCTPOCHUEM UX CEUCHUU
ockocThio. [Ipukianusie 3a1a4mn,
CBSI3aHHBIE CO Cepoii U MapOM.
[ToBTOpEHUE: OKPYKHOCTH Ha
TUIOCKOCTH, BBIYHCIICHUS B
OKPY>KHOCTH, CTaHIapPTHBIC MOI00USI.
PasnuaHbie KOMOWHAIMH TEI
BPAIICHHUS 1 MHOTOTPaHHHUKOB.
3agauu no Teme «Tena u
TIOBEPXHOCTHU BPALICHUS

CUTYaIlMH, CBSI3aHHBIE C KOHYCOM U LIMJIMHAPOM.
HccnenoBarh NOCTPOCHHBIE MOJEIIN, B TOM YHCIIE
Y C UCIOJIb30BAHUEM ammapara aareopsl
AKTyanu3upoBath (HaKThl 1 METOJIbI
IJIAaHUMETPHH, PEIEBAaHTHBIE TEME, TPOBOIUTH
aHasioruu. CBOOOJHO ONEpUPOBATH MOHITUSIMHU:
cdepa u map, LEeHTp, paanyc, TuaMeTp cepbl U
mapa. MccnenoBaTs B3aMMHOE PACIOIOKEHHE
cdepsl U MI0cKOCTH. POPMYIUPOBATH
OIIpe/IEeNICHUE KacaTeIbHOM IIJIOCKOCTH K cdepe.
Jloxa3pIBaTh TEOPEMBI O CBOMCTBE M MPU3HAKE
KacaTeJIbHOM TJIOCKOCTU. BBIBOAUTE (hopMyIty 1Jis
BBIUHCIICHUS IO cpephl yepe3 paanyc
cdepsl. Pemats cTepeomerpudeckue 3a1aum,
CBSI3aHHBIE CO Cepoi U 1IapOM, HAXOKICHUEM
IJI0IAAN cephl U €€ YacTei, MOCTPOEHUEM
CEUYEeHMI cepbl U mapa. AHATU3UPOBATh U
MOJICJIUPOBATh Ha SI3bIKE TEOMETPUU PEAIbHbBIE
CUTYallMH, CBSI3aHHBIE C IapoM U cepoii. Pemats
IPOCTHIE 33]]a4H, B KOTOPBIX (UTYPUPYIOT
KOMOHMHAIIMU TEJ BPAIIEHUS U MHOTOTPAaHHHUKOB.
Hcrnonb30BaTh NPpU PELIEHUU 3314, CBSI3aHHBIX CO
cdepoii u mapoM, IIaHUMETPUIECKUe (PaKkThl U
MeTo/bl. PemaTh cTepeoMeTpruieckue 3a1auu,
CBSI3aHHBIE C TEJIaMU BpallleHMs], IOCTPOCHUEM




CCUCHHUH TeJ BpaIIeHUs, C KOMOMHAIIUSMH TEJ
BpaIeHUs] 1 MHOTOTpaHHUKOB. [IpoBOIHUTH
JIOTUYECKHA KOPPEKTHBIC T0KA3aTEIIHHBIC
PaCCYXXJICHUS TIPU PEIICHUN TEOMETPUICCKUX
3a/1a4, CBS3aHHBIX C TIEPIICHIUKYISIPHOCTHIO
TUTOCKOCTEH. AHAIM3UPOBATh U MOJICIIUPOBATH Ha
SI3BIKE TEOMETPHH PEATbHBIC CUTYAIINH, CBI3aHHBIC
¢ MHOrorpanHukamu. MccienoBaTh NOCTPOCHHBIE
MOJICJIA, B TOM YHCJIC ¥ C UCTIOJIb30BaHIEM
amnrmapara ajareopbl

[Inomanu
MIOBEPXHOCTH H
00BEMBI KPYTJIBIX
TN

O6weM nunmHapa. Teopema 00
o0BeMe IPSMOTO IMIIHHJIPA.
[Imomaan OOKOBOM U ITOJTHOM
MOBEPXHOCTH IIHJIUH/IPA.
Brrunciienne 005eMOB TEIT C
TIOMOIIIBIO OTIPEICIICHHOTO
unrerpana. Oobem konyca. [Inomanu
OOKOBOM U MOJIHOW TOBEPXHOCTHU
KoHyca. CTepeoMeTprUIEeCKUE 3a/1aUH,
CBsI3aHHBIE C BHIYMCIEHUEM 00HEMOB
WIHHAPA, KoHyca. [IpukiaaHbie
3agauu 1o teMe «O0BEMBI U
TIOMIAAM MoBepxHocTel Tea. O0beM
Iapa u ImapoBoro cekropa. Teopema
00 ob6beme mapa. [Imomans chepsr.

CB00OOIHO onepUpOBaTh MOHIATUAMU: 00BEM TeJNa,
IJIOIIA/Ib MOBEPXHOCTU. DOPMYIIUPOBATH
OCHOBHBIE CBOMCTBAa 00HEeMOB. JlOKa3bIBATh
TeopeMbl: 00 00beMe HUIIUHIPA; 00 00BEeMe
KOHyca. BeIBOAUTH (hOPMYJIBI 1J1s1 BBIYUCIICHUS
o0bema yceueHHOro konyca. MccnenoBarhb
MIOCTPOECHHBIE MOJIENIN, B TOM YHUCJIE U C
WCITIOJIb30BAaHUEM armapara anreopol. 3HaTh
BO3MO>KHOCTH PEIICHHS 33/1a4 Ha MOCTPOCHUE
HUPKYJIEM U JIMTHEUKOU, O KJTACCUUECKUX
Hepa3pemnmMbIx 3a1adax. CBOOOIHO OnepUpOBaTh
MOHSATUSMU: IIAPOBOU CErMEHT, LIAPOBOM CJI0M,
[IIaPOBOM CEKTOP, OCHOBAHUE U BHICOTA CETMEHTA,
OCHOBAHHUE U BBICOTA IAPOBOTO CJI0s. BEIBOIUTH
bopMyIIBI 7151 HAXO0XKIACHHUS 00BEMOB IIIAPOBOTO




CrepeomeTpuuecKkue 3a1auu,
CBSI3aHHBIC C BBIYUCIICHIEM 00BEMOB
1iapa, IapoBOro CErMeHTa,
mapoBoro cekropa. [Ipuknagneie
3amauu 1o TeMe «OObBEeMBI TE,
CBSI3aHHBIE C 00BEMOM I1apa U
wiomaabio ceprl. COOTHOIIECHHUS
MEXKy MUIOMAIIMHA OBEPXHOCTEN U
o0beMamu Tog00HEIX Tel. [1omoOHbIe
TeJla B mpocTpaHCcTBe. MI3MeHeHune
o0bema npu Mo 100 u.
CrepeoMerpruueckue 3a1auu,
CBSI3aHHBIC C BHIYUCICHHEM 00BEMOB
TEeJ U TUIOIIAJIE OBEPXHOCTEN

CErMeHTa, IAapOBOro CEKTOpa, IIIoaau cepsl.
JlokxaspIiBaTh TEOpeMy 00 0Obeme mapa. Pemrath
CTEPEOMETPUYECKUE 3a]]aUH, CBA3aHHBIE C
00BEMOM TI1apa, MIAPOBOTO CETMEHTA, IIIapPOBOTO
CEKTOpa, IIomaaso cepbl. CpaBHUBATH U
aHAJIM3UPOBATh YTBEPKACHUS C 1IEJIbIO BBISIBICHUS
JIOTUYECKU KOPPEKTHBIX U HEKOPPEKTHBIX
paccyXAeHUN. AHAIIU3UPOBATh U MOJEIUPOBATh
Ha A3bIKE€ TEOMETPUU PeaIbHbIE CUTYAIlUH,
CBSI3aHHBIC C 00BEMOM II1apa, IAPOBOI0 CETMEHTA,
IAPOBOTO CETMEHTA, IJIOMIAAbI0 CEPHI.
CB000OIHO OTIEPUPOBATH MOHATUEM: TTOJIOOHBIC
TeJa B IPOCTPaHCTBE. BhUucIsaTh 00beMbl TEI ¢
MTOMOIUIBIO ONPEJEIEHHOTO UHTErpaa. Pemare
CTEPEOMETPUUECKHE 3aaUH, CBA3aHHBIE C
COOTHOILICHUSIMU MEXKTY TUTOIAISIMU
MOBEPXHOCTEN U 00beMaMU MOJOOHBIX TEl.
[IpoBOAUTH JTOTUUECKU KOPPEKTHBIC
JIOKa3aTeJIbHbIE PACCYKJICHUS TTPU PEIICHUN
r€OMETPUYECKUX 3a/1a4, CBSI3aHHBIX C
BBIYHCIICHUEM 00HEMOB TEJI C TTOMOIIBIO
OMPEICICHHOTO UHTErpalia, HaX0XKJICHUEM
COOTHOILICHHS MEXAY TUIOMIAASIMUA MIOBEPXHOCTEM
1 00beMaMu MOJJOOHBIX Te. AHATU3UPOBATH U
MOJICTUPOBATh Ha S3bIKE TEOMETPUU PeabHBIC




CUuTyaliin, CBA3aHHBIC C o0beMaMu U
MMOBCPXHOCTAMM TCJI, HA JOKA3aTCIILCTBO U HA
HaX0XACHUC I'COMCTPUICCKUX BCIIMINH

JIBrKeHUs

[ToBTOpEHME,
00001IeHNE U
CHCTEMaTH3aIus
3HAHUU
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JIBM>KEHUS TPOCTPAHCTBA.
OtoOpaxenus. JIBuxeHuUs: U
paBeHcTBO (uryp. OOmre cBoicTBa
NBIDKEHUI. BUIpl IBMKEHUIT:
MapaJuleNIbHBINA MIEPEHOC,
LIEHTPAJIbHAsI CHMMETPUSI,
3epKajibHasi CAMMETPUS, [IOBOPOT
BOKpyT npsmMoi. [IpeobpazoBanus
nono6wus. [psimast u cepa Ditnepa.
['eomeTpuueckue 3agaum Ha
MPUMEHEHUE IBUKEHUS

O6o0maroiee MOBTOPEHUE TOHSATHI
U METOJI0B Kypca reometpuu 10-11
KJ1aCCOB, CUCTEMAaTH3aI1sl 3HAHUH.
Hcropus pa3BUTHS CTEPEOMETPUHN
KaK HaAyKu U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX MHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIMA

CB00OOHO OnIepUPOBATH TOHATUSIMHU:
OTOOpa’KeHUE MPOCTPAHCTBA HA ce0s1, ABUKECHUE
MPOCTPAHCTBA; LIEHTPaJIbHAs, OCEBAas U 3€pKaIbHAs
CUMMETPUH, MapAJJIEIbHBINA IEPEHOC; PABEHCTBO U
nogobue guryp. JlokaspiBaTh yTBEPKACHUSI O TOM,
YTO LUEHTPAJIbHASA, OCEBas U 3€pKaJbHAS
CUMMETPHH, NapAIUIETbHBIN TEPEHOC SBIISIIOTCS
JBIDKEHUAMHU. BBINMOMHATE IpeoOpazoBaHus
noao6usi. OnepupoBaTh MOHATUSMU: TIPSIMas U
cthepa Ditnepa. PemaTts reoMeTprUdeCcKUe 3a0a4M C
MCMOJIb30BaHUEM ABWKEHUU. MIcrionp30BaTh npu
pelieHny 3a7a4 IBUKEHUS MPOCTPAHCTBA U UX
CBOICTBA

Pemats crepeoMeTpuueckre 3ajaun Ha
JI0Ka3aTeNbCTBO MAaTEMAaTHUECKUX OTHOIIICHUH,
HAXO0XJICHNE T€OMETPUIESCKUX BEITUYHH (JTTHH,
VTJI0B, IIIoHaaen, 00beMoB). Mcronb3oBaTh IpH
pEIIEHNN CTEPEOMETPUUECKHUX 3a]1a4
IUTaHUMETpHUeckne (pakTbl 1 MeToAbl. [IpoBOIUTE
JIOTHYECKH KOPPEKTHBIE T0Ka3aTeIbHbIC
paccyXIeHUs [P PEIICHUN CTEPEOMETPUUECKUX
U TUTaHUMETpUUYeCKuX 3a1a4. CpaBHUBATH U




OBILIEE
KOJIMYECTBO
YACOB [0
[TIPOTPAMME
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aHaJM3UPOBATh PEATbHBIE CUTYAllUH U BBISBIISATH
BO3MOKHOCTh €€ MOJICINPOBAHUS Ha A3bIKE
reoMeTpuu. MoiennpoBaTh peajibHyI0 CUTYaIUIo
Ha SI3bIKE TEOMETPUH U UCCIIEIOBATH TOCTPOCHHBIE
MOJIEJIA, B TOM YHUCJIE€ U C UCIIOJIb30BAHUEM
anmapara anreopsl. Mcrnoiap30BaTh KOMIBIOTEPHbBIE
MIpOrpaMMBbl Ipu penieHuu 3aaad. [lomydarts
MPEACTABICHUE O TEOMETPUU KAK O
Pa3BHUBAIOLIEHCS HAYKE, UCCIIECYIOMIEH
OKPYXaIOIIM MUD, CBSI3aHHOM C pEallbHbIMU
00bEKTaMHM, MIOMOTAIOIIEH PEIIUTh peaJbHbIC
YKU3HEHHbIEC CUTYaAllUH O POJIU CTEPEOMETPHUH B
Pa3BUTHUH COBPEMEHHBIX HH)KECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI




OEJEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA»

INOACHUTEJIBHASA 3AIINCKA

YueOHplii Kypc «BeposSTHOCTP W cTaTUCTHKa» YrIyOJEHHOTO YpPOBHSA
SBIISICTCS TMPOJOJDKEHHEM M  PAa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca
yIiIyOJIEHHOTO YPOBHS Ha YPOBHE CpEIHEro o01ero oopazoBaHusi. Y4eOHBIN Kypc
npeaHa3HayeH Uil (OpMUPOBAHMS y OOYHAIOIIMUXCS CTATUCTUUECKON KYJIbTYphI U
ITOHMMAHMS POJIM TEOPUHU BEPOSATHOCTEHW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
M3YUYEHUs CIyYalHBIX COOBITHM, BEIWYMH U TpoiieccoB. Ilpu u3yueHum kypca
oOoramaroTcsi MPEACTaBIECHUS OOydyaroluxcs O METOoAax HCCIEeI0BaHUs
U3MEHYMBOTO MHUpPA, pa3BUBACTCSl NOHMMAHHWE 3HAYUMOCTH U  OOIIHOCTH
MaTE€MaTUYECKUX METOJOB IO3HAaHUS KaK HEOTBEMIJIEMOW YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopepxaHue y4eOHOro Kypca HalpaBJI€HO Ha 3aKpelyIeHue 3HaHWi,
NOJIyYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsl, U
Ha Pa3BUTHE IPEACTABICHUA O CIIy4alHBIX BEJIIMYMHAX M B3aUMOCBS3SIX MEXKIY
HUMHU Ha BaXKHBIX MPUMEpPaX, CIOKEThl KOTOPBIX MOYEPHHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydaromuxcsi J0JKHO cpOPMUPOBATHCS MPEACTABICHUE O
HanOoJiee ynoTpeOUTEIbHBIX U OOIIMX MAaTEMATUYECKUX MOJIENSAX, UCIIOIb3YEMBIX
JUIL  ONHUCAHUS  aHTPONOMETPUUYECKUX M JeMOrpaduyecKMX  BEJIUYMH,
NOTPEIIHOCTE B pa3jIMyHble poOAa H3MEPEHUsX, JIUTEIbHOCTH O€30TKa3HOMN
pabOThl TEXHUYECKHUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBIEHUN U IIPOLIECCOB
B oOmiecTBe. Y4eOHbI Kypc sBIseTCS 0a30il i1 OCBOCHUSI BEPOSITHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHELMATUCTaM HE TOJbKO MH)KEHEPHBIX
CHELUATbHOCTEH, HO TaKXe COLUAIBHBIX M IICHUXOJOIMYECKUX, IOCKOJIBKY
COBpEMEHHbIE OOLIECTBEHHbIE HAYKH B 3HAUMTEIBHON Mepe UCHOJB3YIOT ammapaT
aHanu3a OOJBIIMX JAaHHBIX. L[eHTpanbHYI0 YacTh Y4YeOHOro Kypca 3aHUMAaeT
00CyXJIeHHE 3aKOHAa OOJBIIMX 4YHcesl — (YHIAMEHTAIBHOIO 3aKOHAa MPHUPOJIBbI,
UMEIOLIET0 MaTEMaTHYECKYI0 (popMaIn3aluio.

B cooTBeTcTBUM C yKa3aHHBIMHU ILEJSIMH B CTPYKType yueOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YPOBHE BBIJIEJICHBI OCHOBHBIE
coziepkatesibubie TUHUM: «CiayyaiiHble cOOBITHS U BEpOSITHOCTU» U «CiyyaliHble
BEJIMYMHBI U 3aKOH OOJIBIINX YHUCEID.

[ToMrMMO OCHOBHBIX JMHUU B y4eOHBIH KypC BKIIFOUEHBI 3JE€MEHTHI T€OpUU
rpagoB M TEOPUHM MHOXKECTB, HEOOXOAUMBIC MJsi TMOJHOLEHHOTO OCBOCHUS
MaTepuanga JJaHHOro y4eOHOro Kypca M CMEXKHBIX MaTeMaTHUYECKUX Y4eOHBIX
KYPCOB.



Copmepxxanne nuHuU «CrydailHble COOBITHS M BEPOSITHOCTH»  CIYXKUT
OCHOBOM 1711 ()OPMHUPOBAHUS TPEACTABICHUN O PaCHpPEEICHUN BEPOSITHOCTEH
MEKly 3HAYCHUSMH CIIy4alHbIX BEIUYHMH. Ba)kHYIO 4acTh B TOM CONEPKATEIBHOU
JVHUM 3aHUMAET N3YYEHHE FEOMETPUUECKOr0 1 OMHOMHUAJIBHOTO PaclpeneIeHU U
3HAKOMCTBO C MX HEIPEPBIBHBIMU aHAJIOIaMH — IIOKA3aTEJIbHBIM U HOPMaJIbHBIM
pacrpenencHusIMHI.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIYYaWHBIMU BEIMYMHAMH U
pacnpeneNeHnus MY, aKIEHTUPYIOT BHUMAaHUE OOYYalOIIMXCS HA ONHCAHUM MU
U3YYEHUHU CITyYalHBIX SBJICHUH C MOMOIBIO HENPEPBIBHBIX (YHKIMH. OCHOBHOE
BHHMAaHME YAEISIETCS OKa3aTeIbHOMY U HOPMAJIBHOMY PacCIIpECIICHHSIM.

B yueOHOM Kypce mpeaycMaTpuBaeTcs 03HAKOMHTEIbHOE HU3YyYEHHUE CBS3H
MEXKJy CIy4YalHbIMA BEIMYMHAMUA W OIMCAHUE ITOM CBA3M C IOMOIIBIO
KO3 GUIMEHTa KOPPEISUUU MU €ro BbIOOPOYHOIrO aHajiora. OJTH 3JIEMEHTHI
COJIEp>KaHMs Pa3BUBAIOT TEMY «JlMarpaMMbl pacCEMBaHUA», U3yUYCHHYIO Ha YPOBHE
OCHOBHOI0 001Iero o0Opa3oBaHHs, © BO MHOIOM OIMPAIOTCS HAa CBEICHUS U3
KyPCOB aJIr€Opbl U1 T€OMETPHH.

Emé€ oauH 2neMeHT  colepKaHus, KOTOpPBIM  Mpearaercs  Ha
O3HAKOMUTEIBHOM YPOBHE — IIOCJIEAOBATEIBHOCTD CIIy4alHbIX HE3aBUCHUMBIX
COOBITUH, HACTYMAIOIIKX B €AUHMILY BpeMeHU. O3HaKOMIIEHUE C paclpeieeHueM
BEPOSITHOCTEM KOJIMYECTBA TAKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep u
SBJIIETCS] AKTyaJIbHBIM JUIsl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX HA Yy4eOHbIE
CHELMAILHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HayKaMH, IICHUXOJIOTUEH W
YIPABJICHUEM.

Ha wu3ydenme yuyeOHOro kypca «BeposiTHOCTH M CTAaTHCTHKAa» HAa
yriyoJieHHOM ypoBHe oTBoauTCs 68 yacos: B 10 kiacce — 34 yaca (1 yac B
Heaea10), B 11 kiacce — 34 yaca (1 yac B HeeJ110).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

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

CrnyualiHble SKCTIEpUMEHTHI (OMbBITHI) U CIIy4ailHble COOBITUS. DIIEMEHTApHBIE
coObITHsl (McXo/bl). BepodaTHocTh ciydailHOro coObITHS. biu3ocTh 4YacToThl U
BEPOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI € PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH.

Omnepatnuu Haj COOBITUSIMU: MepecedeHue, O0bEIMHEHUE, TPOTUBOIIOIOKHBIC
coObITHs. Jluarpammel Ditiepa. @opMyiia CI0KEHHS BEPOSATHOCTEH.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSITHOCTEN. [lepeBO CiydallHOTrO
skcnepumenTa. @opmyia noaHon BeposTHocTH. Dopmyna baiieca. HezaBucnmbie
COOBITHS.

bunapHbIil ciydaifHbIN ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUW 10 MepBoro ycrexa. IlepectanoBku
u dakropuan. Yucno coueranuil. TpeyronpuHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepusi He3zaBUCHMBIX wucnblTaHuWd bepHymm. CnydaiiHplii  BeIOOp U3
KOHEYHOW COBOKYITHOCTH.

Cnyuvaitnas  BenuuuHa. Pacnpenenenue  BepodtHocteil.  [{uarpamma
pactpenenenusa. Onepanyu Haj CIy4YyalHbIMH BEIWYMHAMH. buHapHas ciydaiiHas
BennunHA. lIpumepsl pacnpeneneHwii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAIILHOE.

CoBMmecTHOE pachpenesieHHe JIByX CiydalHbIX Beau4yuH. He3aBucumblie
CIIy4YaWHbIE BEIMYMHbL.MaTeMaTU4EeCKOE OXHUAAHUE CIIYYaliHOM  BEJIIMYUHBI
(pacnpenenenus). Ilpumepsl  NpPUMEHEHUS  MAaTEMaTUYECKOTO  OXKHMJIAHUS
(cTpaxoBaHue, JoTepes). MarTeMarHdeckoe OXHIaHUE OWHApHOM CclydaitHOMN
BEJIMYMHBI. MaremMaTudyeckoe OXKHUJIAHUE CYMMBbI  CIyYalHbIX  BEJIMYMH.
Maremaruueckoe 0XKUJIaHHE FEOMETPUYECKOTO 151 OMHOMUAIIEHOTO
pacrpeneneHui.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4alHOM  BEJIMYMHBI
(pactipenenenust). Jlucniepcusi OMHApHOU CIy4yalHON BENIMYMHBI. MaTeMaTHYEeCKOe
OXXUJAHHUE TPOU3BEICHUS M JUCHEPCUS CYMMbI HE3aBUCUMBIX CIIyYalHBIX
BenuunH.  Jlucmepcwss uM CTaHAApPTHOE  OTKJIOHEHHWE  OMHOMHAILHOTO
pacnpenenenusa. Jlucnepcuss W CTaHAAPTHOE OTKJIOHEHHUE T'€OMETPUYECKOIrO
pacrnpeeneHus.



11 KIIACC

HepaBenctBo YeOwiméBa. Teopema UebniméBa. Teopema bepuymnu. 3akon
OoNbIIMX  4ucesl. BpIOOpOYHBI  MeTOon  ucciaeaoBaHuil.  BwiOopouHbie
xapakTepucTUKU. OICHUBAHUE BEPOSTHOCTH COOBITHS IO BBIOOPOYHBIM JTAHHBIM.
[IpoBepka NpOCTEUIINX TUITOTE3 € MOMOIIBIO U3YYEHHBIX PACIIPEICICHAN.

HenpepeiBHble ciyyaliHble BeqW4yuHbL. [Ipumeppl. @PyHKIMS TUIOTHOCTH
BEPOSAATHOCTU pacmnpenesicHus. PaBHOMepHOE pachpeleseHue M €ro CBOWMCTBA.
3agauu, IPUBOAANIME K TOKA3aTEILHOMY PaCIpEACICHUIO. 3a1auu, PUBOIAIINE K
HOPMAaJIbHOMY pacIpeeeHHUIO. OyHKIHSA IJIOTHOCTH BEPOSITHOCTHU
MOKAa3aTeJIbHOTO pacipeaesieHns, PyHKIUS IIIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO
pacupenenenus. OyHKIUS INIOTHOCTU U CBOWCTBA HOPMAJIBHOI'O PACIIPEACIICHUS.

[locnenoBarenbHOCTH  OJMHOYHBIX  HE3aBUCHUMBIX  COOBITHH.  3amauw,
IIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapuanua 1Byx ciydailHeix BenuuuH. KoapduuueHt auHEHHOM
koppessiuud. CoBMECTHblE  HAONIOACHUS  JBYX  BEJIMYHMH. BBIOOpPOUYHBII
KodhuimeHT xoppensiuu. Paznuyne MexIy JMHEWHOW CBSI3bI0 U MPUYUHHO-
CJIEACTBEHHOU CBA3bIO. JIMHEHas perpeccus, METOI HaMMEHBIINX KBAIPaTOB.

INPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kiaacca o0yyaromuics HayquTCst:

CBOOOJTHO OTMEpUpOBaTh MOHATUSAMHU: Tpad, MIoCKuil rpad, CBSI3HBIN Tpad,
nyTb B rpade, Uenb, UK, JEPEBO, CTENEHb BEPIIHMHBI, JEPEBO CIy4ailHOro
HKCIIEPUMEHTA;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: CIYYalHBIA HKCIEPUMEHT (OIbIT),
CIIy4aitHO€ COOBITHE, PJIEMEHTAPHOE ClydaliHOe COOBITHE (DIIEMEHTApHBIN MUCXO/)
CIIy4yalHOTO  OMbITa, HAXOJIUTh BEPOATHOCTH COOBITUH B  ONBITax C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;

HaxOJUTh U (POPMYITUPOBATH COOBITHS: MEpPEeCceUCHHE, OOBEIUHEHUE JaHHBIX
COOBITUH, COOBITHE, MPOTHUBOMOJOKHOE JAHHOMY, HCIIOJNb30BaTh JAUArpaMMbl
Oiinepa, KOOPIMHATHYIO MPSIMYIO Ui PELIEHUs 3a/ay, MOJIb30BaThes (HOpMyIoi
CJIO’KEHUS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIy4alHBIX COOBITUI;

ONEepUpOBaTh  MOHATHUSAMH:  YCJIOBHAas  BEPOSATHOCTh,  YMHOXXECHHE
BEPOSITHOCTEW, HE3aBUCUMBIE COOBITUS, JI€PEBO CIYYalHOIO HKCIIEPUMEHTA,
HaXOAUTh BEPOATHOCTH COOBITUH C TOMOIIbIO MpaBWIa YMHOXKEHHsS, JepeBa
CIIy4allHOTO OIIbITa, HCIONb30BaTh (OPMYNy TOJHOW BEPOSTHOCTH, (OPMYITy
baifeca npu pelieHun 3a1ad, OnpeaessiTh HE3aBUCUMOCTh COOBITUI MO (opMyIie U
10 OpraHU3aluU CIyYailHOTO SKCIEPUMEHTA;



OPUMEHATh H3yYeHHbIE KOMOWHATOpPHBIE (QOPMYJIBl [Jsl MEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAapPHBIX COOBITHI CIy4allHOTO OIIbITa, PEUICHUS
3a/1a4 110 TEOPUH BEPOSTHOCTEN;

CBOOOIHO  ONEpUPOBATH MOHATUSAMHU: OWHApHBIA  CIAy4YailHBIH  ONBIT
(ucmpITaHME), yCHEX M HeyJada, HE3aBUCHUMBIE HCIBITAHMS, CEPUsl WCIIBITAHUH,
HaXOJUTh BEPOSITHOCTH COOBITUH: B CEpPUHM HCIBITAHUW 1O IEPBOrO ycnexa, B
CEepHUM HCIBITAHUN BepHYJUIM, B ONBITE, CBI3aHHOM CO CIy4aliHBIM BBIOOPOM W3
KOHEYHOM COBOKYITHOCTH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: ClIydailHas BEJIMYMHA, pacHpeiesieHue
BEpPOATHOCTEW, JauarpaMMa paclpeleieHus, OuHapHas ciydailHas BeJIUYMHa,
reOMETpUYECKOe, ONHOMUAIILHOE PaCIIPECIICHHE;

ONEPUPOBATH TOHATUSAMH: COBMECTHOE pACIpPEICICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PAacCHpEeesIeHUsl IBYX CIydyalHBIX
BEJIMYMH JUI BBIACIICHUSA PACIPEACIICHUS KaKIOM BEIUYUHBI, OIPEACICHUA
HE3aBUCUMOCTH  CIIy4YalHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  IMOHITHEM
MaTEMaTUYECKOIO OKUJAHUS CIy4aillHOW BEJIMYMHBI (pacipeneieHus), IPUMEHITh
CBOMCTBA MAaTEMAaTHYECKOTO0 OXKHMIAHUSA IIPU PELNICHWH 3a7a4, BBIYUCIATH
MaTeMaTHYeCKOe OKHJaHle OMHOMHAIBHOTO U TEOMETPUUECKOT0 pacrpeiesieHui;
CBOOO/IHO OIEpPUpPOBaTh MOHATUSMHU: JAMCIEPCHs, CTAHAAPTHOE OTKJIOHEHUE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA IHUCIIEPCUM CIIyYaWHON BEJIMYUHBI
(pactipeiesieHHsl) TIPU PEILIEHUU 3a/lay, BBIUMCIATH AUCHEPCHIO M CTaHIApTHOE
OTKJIOHEHHE F€OMETPUUECKOro 1 OMHOMHAIILHOTO pacHpeIeICHUN.

K xoniy 11 kiacca o0yyaromuics HayquTCst:

BBIUUCIIATH BHIOOPOYHBIE XaPaKTEPUCTUKU TI0 JAHHOM BBIOOPKE U OLIEHHWBATH
XapaKTEPUCTUKNA TE€HEPAIbHOM COBOKYMHOCTH JI@HHBIX 10  BBIOOPOYHBIM
xapaktepucTukaM. OIeHUBaTh BEPOSITHOCTU COOBITUN M MPOBEPSTH MPOCTEUILINE
CTaTUCTUYECKUE TUIIOTE3BI, TIOJIb3YSACh U3YYEHHBIMU PACIIPEACIICHUSIMY;

IIPUBOAUTH  IPUMEPHI  3a4ad, [PUBOJAIIMX K  IOKA3aTeIbHOMY
pacmpeneneHuo, 3aaad, NPUBOMAIIMX K HOPMAJIBbHOMY PacCHpENEIEHUIO.
OnepupoBaTh MOHATUSAMU: (PYHKIUS TUIOTHOCTH BEPOSTHOCTH IOKAa3aTEIbHOTO
pacnpenenieHus, QyHKIUS INIOTHOCTA BEPOATHOCTH HOPMAJIBHOTO paclpeesieHus,
(GYHKIMS TUIOTHOCTM H CBOWCTBA HOPMAJBHOTO PaCIHpEEICHUS;ONPenesaTh
KOd(DPUITMEHT TMHEWHON KOPPETSAINU, BHIOOPOUHBIN KOA(PHUIIUESHT KOPPEIIAIIUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Haspanue pasnena  KomuaecTso OcHOBHOE coiepKaHne OcHOBHBIE BUBI
(TembI) Kypca 1acos JlesTeIbHOCTH 00yYarOIIHXCSI
I'pad, cBsa3ublil Tpad, npencrasienne  [IpeAacTaBiasTh OOBEKTHI M CBSA3H MEX]Ly HUMHU C
3aj1auM ¢ nomouibto rpaga. CteneHb NOMOUIbIO Tpada, HAXOIUTh IMYTU MEXTY
5 (BaJIeHTHOCTD) BepIIHHbL. [1yTh B BepuimHamu rpada. BergensaTs B rpade uenu u
JICMCHTRL TeopHH 3 rpade. Llenun u uuknsl. I'pader Ha nukibl. CTpOUTH 1€PEBO MO ONMCAHUIO
rpagpon IJIOCKOCTHU. JIepeBo Ciry4yaliHOTO CIIy4alHOTO OIbITA, ONMCHIBATH CIIy4alHbIE
AKCIIEPUMEHTA coOBITHS B TEPMHUHAX JepeBa. Pemars 3a1aun ¢
OMOMIbIO TpadoB
Cny4aiiHble SKCIEpUMEHTHI (ONBITEI) |~ BBIIENATh U ONUCHIBAThH CIIy4ailHbIe COOBITHS B
Ciyqaitnbie U CIIy4ailHble COOBITHS. CIIy4allHOM OIIbITe. @OPMYIMPOBAThH YCIOBUS
OIIBITHI, CITyYailHbIE DnieMEeHTapHbIE COOBITHUS (MCXOIbI). MPOBEICHU CIIy4ailHOTO onbiTa. Haxonute
COOBITHS U 3 BeposTHOCTh Cily4aitHOTO COOBITHS. BEPOSITHOCTH COOBITUM B OMBITAX C
BEPOSITHOCTH BeposiTHOCTH COOBITHI B ONIBITAX C PaBHOBO3MOYXHBIMH 3JIEMEHTAPHBIMHU UCXOAaMHU
coObITUI PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU
Onepauun Haj [Tepeceuenue, oObeIMHEHNE Hcnonp3oBaTh AuarpaMMbl Dijepa u BepOanbHOe
MHO>KECTBAMH U MHO>KECTB U COOBITUH, OTKCaHue COOBITUIN NPU BHITIOJHEHUH OTlepaluit
COOBITHUSAMHU. 3) IPOTUBOIOIOXKHBIE COOBITHS. HaJ coObITHsIMU. OLIEHNBATh U3MEHEHNE

CrnoxeHue u
YMHOKCHHE

dopMya CI0KEHUS BEPOATHOCTEN
VY cnoBHAsI BEPOSITHOCTE. Y MHOYKEHHE

BEPOATHOCTEH COOBITHI 10 Mepe HACTYIUICHHUS
JIPYTUx COOBITUM B ClTydyallHOM orbITe. Pemath




BEPOSATHOCTE. BeposiTHOCTEW. DopMyIia yCIOBHOM 3a/1a4d, B TOM YHKCJIE C UCIIOJIb30BAaHUEM JIEPEBA
YcioBHas BeposaTHOCTU. DOpMYyJIa MOJIHOU CIIy9aifHOTO OTTbITa, POPMYIT CTIOKECHUSI |
BEPOSTHOCTb. BepositTHocTH. Popmyia balieca. YMHOXEHHUSI BEPOSITHOCTEN
He3zaBucumere HesaBucumeie coObITHS
COOBITHS
KombunaropHoe npaBuio dopMyIHpOBaThH U TOKA3bIBaTh KOMOWHATOPHBIE
ymMHOXkeHus. [lepectanoBKY 1 ¢dakThl. Mcronb30BaTh MpaBUiI0 YMHOKEHUS,
(dakropuan. Yucio couetaHui. U3y4eHHblE KOMOMHATOPHBIE (POPMYJIIBI IS
5 Tpeyronsuuk Ilackans. @opmyna MIEPEUNCIIEHUS JIEMEHTOB Pa3JIMYHbIX MHOKECTB,
FICMCHTRL 4 o6unoma HeroTona B TOM YHCJIE JJIIEMEHTapHBIX COOBITHII B
KOMOMHATOPUKHU . .
citydaiiHoM orbite. [lonb30Batees hopMyIion u
TpeyroJbHUKOM llackans [uist onpeneneHus yucia
coueranuid. [Ipumensate popmyny OnHOMa
HeroTona jy1st npeoOpa3oBaHus BeIpaXKEHUM
buHapHbIii CiydaiiHbIA OBIT Pa36uBaTh CIOXKHBIE SKCIIEPUMEHTHI Ha
Cepun (ucmpITaHKE), yCIIEX U Heyaya. OT/I€JIbHBIC UCTIBITAHMS. PemaTe 3a1a4n Ha OUCK
II0CJIEAOBATENBHBIX HeszaBucumele ucnbitanus. Cepust BEPOSITHOCTEH COOBITUI B CEPUU UCTIBITAHUN JI0
UCIIBITAHUM. HE3aBUCUMBIX UCIIBITAaHUH 10 MEPBOTO YCIeXa U B CEPUSIX UCIIBITAHUI
HcnbiTanus 5 nepBoro ycrexa. Cepus bepHym, a TakkKe B OINBITAX CO CIy4alHbIM
bepnymm. HE3aBUCUMBIX UCIbITAaHUI bepHy/uiM.  BBIOOPOM M3 KOHEYHOW COBOKYITHOCTH C
CrnyualiHbIN BBIOOD CrydaiiHplii BEIOOP M3 KOHEUHOM MCITOJIb30BAaHUEM KOMOWHATOPHBIX (PAKTOB U
13 KOHEUHOU coBOKynHoOCTH. [IpakTnueckas dbopmMyI1, B TOM YUCIIE B XO/I€ MPAKTHUECKON
COBOKYITHOCTH paboTa ¢ UCIoJIb30BaHUEM paboThI C MPUMEHEHUEM CTaHIAPTHBIX QYHKIIUN
9JICKTPOHHBIX TaOJIHII
Cnyuaiinble 14 Cry4aiiHasi BEIMYMHA. OcBauBaTh NOHATHS: ClIy4aiiHasi BEJIMYHHA,




BEJIMYUHEI U
pacripeneneHus

Pacnipenenenue BepossTHOCTEM.
Jlnarpamma pacnpenesieHus.
Onepanuu Haja ciTy4ailHBIMU
BenurHaMu. [Ipumepsr
pacnpeneneHuii. bunapnas
Cly4aiiHasl BEJIMYMHA.
['eomeTpuueckoe pacnpeaencHue.
buHoMuansHOE pacnpeneneHue.
MareMaTu4eckoe 0XKUJaHNE
CIy4aiiHOW Benu4yuHbl. COBMECTHOE
pacrpeneneHme IByX CIy4alHbIX
BennurH. HezaBucumele ciydariHbie
BennunHbl. CBOMCTBA
MaTeMaTH4YECKOr0 OKUJAHHUS.
MareMaTndyeckoe 0KUJaHNuE
OMHapHOU CiTyyallHOM BEJIMUMHBI.
MareMaTn4eckoe 0KUJaHNuE
reOMETPUYECKOr0 1 OMHOMHATBLHOTO
pacnpeaenenuil. Jlucnepcus u
CTaHIAPTHOE OTKJIOHECHUE.
Jucnepcust OMHAPHOM CITydaifHON
BeJnurHbl. CBOMCTBA JUCIIEPCHH.
MareMaTu4yeckoe 0KUJaHNE
MIPOU3BEJICHUS U IUCIIEPCUS] CYMMBI
HE3aBUCHUMBIX CIIyYalHbBIX BEJIMYMH.

pacnpenenenue, Tabauia pacupeaeaeHus,
nuarpamma pacnpenenenus. Haxoauts 3HaueHus
CYMMBI ¥ TPOU3BEICHUS CITyYaHbIX BEJTUYHH.
CrtpouTth OMHapHBIE paclpenesieHUs 110 ONUCAHUIO
cOOBITHH B Cily4ailHbIX onbITax. CTPOUTH U
pacno3HaBaTh r€OMETPUUECKOE U OMHOMHUAIILHOE
pactipeneneHus. Pemars 3a1aun Ha BBIYUCIIEHUE
MaTeMaTU4YeCKOro oxuaanus. CTpoUTh
COBMECTHBIE pacnpeaeneHus. M3yuats cBOKCTBA
MaTeMaTUYECKOTO OKUJIaHus. Pemath 3agauu ¢
MMOMOIIBIO U3YYEHHBIX CBOUCTB. [10 n3yueHHBIM
dbopMysiaM HaXOIUTh MATEMATUUECKUE OKUTAHUS
CIIy4alHbIX BEJIMYMH, UMEIOIIUX T€OMETPHUUECKOE
1 OMHOMHMANIbHOE pactnpeneneHus OcBauBaTh
MOHATHS: AUCIIEPCUS, CTAHIAPTHOE OTKIOHEHNUE
CIIy4ailHOM BeM4YMHbBIL. HaxoauThs AucCnepcuto mno
pacnpeneneHuo. M3ydaTs CBOMCTBA AUCTIEPCHH.
[To uzyueHHbIM popMysaM HaXOAUTh AUCTIEPCHUIO
OMHOMUATLHOTO paclpe/eiieHUs, B TOM YUCIIC B
X0/ TPAKTUIECKON pabOThI




Jlucniepcrst OMHOMHATTLHOTO
pacopenenenus. [Ipaktnueckas
paboTa ¢ UCIoJIb30BaHUEM
AIIEKTPOHHBIX TaOJIHIY

OBUIEE

KOJIMYECTBO 34

YACOB IIO

[TPOT'PAMME

11 KJIACC
Haspanue pasnena  Kommdectso OCHOBHOE coJiepKaHUE OCHOBHBIE BUBI
(Temsr) Kypca JacoB JleSITeIbHOCTH 00YJarOIIUXCS

HepasenctBo YeOrnieBa. Teopema Pazbupats noxazarenscta TeopeM. OcBanuBaTh
Yeonimera. Teopema bepryu. BBIOOPOYHBIN METO MCCIICIOBAHUM, B TOM YHUCJIC B

3aKoH OOJbIINX 5 3akoH OonbIIKX YKcesl. BBIOOpOUHBIN = XOJ€ NPaKTUYECKOW pabOThI

qucen MeTo1 ucciegoBanuil. [Ipaktuueckas
paboTa C UCI0JIb30BAHUEM
9JICKTPOHHBIX TaOJIHII

3 ['enepanbHas COBOKYMHOCTh U OcBauBath NOHSTHUS: TeHEpaIbHass COBOKYITHOCTD,

HIEMEHTEL . ciiy4aiiHasi BBIOOpKa. 3HAKOMCTBO C BBIOOpKA, BHIOOPOYHOE CpeIHEE U BEIOOPOUHAS

MaTeMaTUYECKON 6
BBIOOPOYHBIMHU XapaKTEPUCTUKAMH. nucrepcusi. BEIuciasTe BHIOOpOUYHBIE

CTATHETIH OrieHKa cpeHero U TUCTIEPCUH XapaKTePUCTUKH U HA UX OCHOBE OIICHUBATH




reHepabHOW COBOKYITHOCTH C
MTOMOIIBIO BEIOOPOYHBIX
xapaktepucTuk. OlieHuBaHue
BEPOATHOCTEN COOBITHIA TTO BHIOOPKE.
Crartuctuueckas runoresa. [IpoBepka
HPOCTEUIINX TUTIOTE3 C TOMOIIBIO
CBOWCTB M3yUYCHHBIX PACIIPEICICHUI.
[IpakTuueckas pabora c
MCIIOJIb30BaHUEM DJIEKTPOHHBIX
Ta0JIHIL

XapaKTEPUCTUKHU I€HEPATbHOW COBOKYITHOCTH.
OcBauBaTh NOHATHS: CTATUCTHYECKAs THIIOTE3A.
OueHnBaTh BEPOSATHOCTh COOBITHI U MPOBEPSTH
MPOCTEUINE TUIIOTE3bl HA OCHOBE BHIOOPOYHBIX
JTAHHBIX, B TOM YHCJIE B XOJI€ TPAKTUYECKON
paboTHI

HenpepriBHbie
CIIy4anHbIe
BEJINYHHBI
(pacnpenenenus),
ITOKA3aTEJIbHOE U

IIpuMepsl HENPEPBIBHBIX CIIyYaHBIX
BeaU4MH. OyHKIHS ITIOTHOCTH
BEeposATHOCTU. PaBHOMEpHOE
pacnpeaenenue. [Ipumepsl 3aaauy,
OPUBOJSIIMX K TOKA3aTeIbHOMY U K
HOPMAJIbHOMY PacCIpeIesICHUSIM.
@yHKIUS ITIOTHOCTH BEPOSITHOCTH
[IOKA3aTeJIbHOTO PacipeeICHUsI.

3HaKOMUTBCS MTOHATUSAMH: HETIPEPbIBHAS
Clly4aiiHasi BEJIMYMHA, HEPEPBIBHOE
pacnipeneneHue, GyHKIUs MITOTHOCTH
BepOSITHOCTH. HaxonuTh BEpOSATHOCTH COOBITHIA
10 JaHHOUM (YHKIIMU TUIOTHOCTU. 3HAKOMUTHCS C
MOHATHSIMU: TT0KA3aTEIbHOE PaCIIpENEIIECHUE,
HOPMAaJbHOE pacupeaesieHue. BoiaensaTs 1o
ONMCAHUIO CIIy4YalHbIE BEJIMYNHBI,

HOPMAJIBHOE
@ yHKIMA IITIOTHOCTH BEPOSITHOCTH pacIpeeseHHbIE 10 II0Ka3aTeIbHOMY 3aKOHY, 110
acIpeneseHus
pactip HOPMAaJIbHOTO pacIpeeeHus HOpMaJbHOMY 3aKOHY. Pa3oupats nmpumepsl 3a1a4,
MPUBOAILIMX K ITOKA3aTEIIbBHOMY PaCIpPEAEIEHUIO
Y K HOPMAJIBHOMY PacIIpeeIICHUIO
p ITocnenoBaTenbHOCTh OAUHOYHBIX Bblensars o onmMcanuio CIy4aiHoro OnbITa
acrpenesieHue .
P HE3aBUCHUMBIX coObITUH. [Ipumep BEJINYMHBI, PACIIPEACIICHHBIE 110 3aKOHY
IlyaccoHa

3aJ1a4u, IPUBOMASAILEH K

ITyaccona. Pemats 3a1aum, B TOM YHCIE B XOJIE




pacnpenenenuto [lyaccona.
[IpakTrueckas pabota ¢
MCIIOJIb30BaHUEM JIEKTPOHHBIX
Ta0JIHIL

MPaKTUYECKON pabOThI ¢ MPUMEHEHUEM
CTaHJIAPTHBIX (DYHKIUN IEKTPOHHBIX TaOIUIY

CBs13b MEXKIY

KoBapuanust 1ByX ciaydailHbIX
BennuuH. Koadumuent
Koppensitui. COBMECTHBIE
HaOJI0/ICHUS ABYX BEJIUYMH.
Br16opounslii ko3 puieHt

OcBauBaTh NOHATHS: KOBapHaIus, KO3pHUIHEHT
KOppEJSILINAY, TUHEIHAS 3aBUCUMOCTh. OLIEHHBAaTh
XapaKTep CBSI3U MEXAY CIy4alHbIMU
BEJIMUMHAMU, UCXOJI U3 TPUPO/IbI JAaHHBIX U
BBIYMCJICHHBIX XapaKTepUCTUK. VIcroib30BaTh

CITy4ailHBIMU 6 Koppensiuuu. Paznnuue mexmy JMarpaMMbl pacCeMBaHUs JIsl U300paKeHUs

BEJTUYMHAMU JMHEHHOU CBSI3bIO U IPUUUHHO COBMECTHOTO paccenBaHus JaHHbIX. HaxoauTh
CJIeICTBEHHOM CBsI3b10. JIuHelHas KO3 PUIIMEHTHI OCH TUarpaMMbl, B TOM YHCIIC B
perpeccus. [IpakTudeckast padbota ¢ X0/]1€ MPAKTUYECKOU pabOThl C MPUMEHEHUEM
WCITIOJIb30BAHUEM DJICKTPOHHBIX CTaHJAAPTHBIX (DYHKIIHMA
Ta0IuUIL
[IpencraBnenue naHHbIX ¢ TOMOIIBbIO =~ [IOBTOPSITH H3y4EHHOE U BHICTPAUBATh CUCTEMY
TaOJIMII U TUarpaMm, OnucaTeabHas 3HAHUI
CTaTUCTHUKA, OTIBITHI C

aBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH

O6006m1eHune u P P
COOBITUSIMU, BEIYHCIICHUE

CHCTEeMaTHU3aIUs 11 . .

. BEPOSITHOCTEH COOBITHI C
3HAHUH

npuMeHeHueEM GopMyIT U
rpagUIecCKuX METOIOB
(koopIMHATHAs TIpsiMasi, IEPEBO,
nuarpamma Jisiepa), ciaydaiHbie




BEJIMYMHBI U pacipeiesieHus,
MAaTeMaTUYECKOE OXKUAHUE
CIIy4allHOW BEJIWYUHBI

OBILIEE
KOJIMYECTBO
YACOB I10
[TPOTPAMME
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HHPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TPeOOBAHUSA K IPEAMETHBLIM Pe3yJIbTATAM OCBOEHMS
NMpoBePsieMOr0  OCHOBHOI 00pa3oBaTeIbHOH MIPOrpaMMbl CPeIHEro 001Iero
TpeOOBAHUA oOpa3zoBaHusl

Bnagenne wmeTomamMu JJOKa3aTENbCTB, alTOPUTMAMH pPEIICHUS 3a/1ad;
yMeHHEe (OpPMYIHpOBaTH M ONEPUPOBATH MOHATHSAMHU: OIpEACIICHUE,
akcuoMa, Teopema, CJEJCTBUE, CBOWCTBO, MPHU3HAK, JI0KA3aTEIbCTBO,
paBHOCHJIBHBIE (OPMYIHPOBKH; MPUMEHATh UX; yYMEHHUE (POpMyIHpOBaThH
oOpaTHOE€ M TIPOTHBOIIOJIOKHOE YTBEP)KIACHUE, MPUBOAWTH IPUMEPHI U
KOHTPIPHUMEPHI, HCIIONB30BaTh METOJI MAaTEMaTHYCCKON  WMHIYKIINH;
MIPOBOJIUTH JOKA3aTEIbHBIC PACCYKICHHS MPU PEIICHUM 3a7a4, OICHUBAThH
1 JIOTUYECKYI0  TPABWJIBHOCTh  PACCYyXKJICHHUH, YMEHHE  OIepUPOBAThH
MOHATUSIMU: MHOKECTBO, MOJMHOYECTBO, OMEpallid HaJl MHOXECTBAMU;
YMEHUE UCTIOIh30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmaparT JUisi OITHUCaHUs
peaybHBIX MPOIECCOB W SIBJICHUN U MPU PEIICHUU 3a7a4, B TOM YHCIIE U3
JIPYTUX Y4eOHBIX MPEAMETOB; YMEHHE OINEPHPOBATH MOHSATUSMU: Tpad,
CBSI3HBIM Tpad, JAepeBo, UK, rpad Ha IUIOCKOCTH; YMEHHE 3aJlaBaTh U
OMUCHIBATh Tpadbl pPa3IUYHBIMH CIOCOOAMH; HMCIOJB30BaTh Tpadbl MHpU

pelIeHnH 3a1a4

YMeHue ornepupoBaTh MNOHATUSMH: HATYPAIBHOE YHCIO, LEIOE YHUCIIO,
CTEIIEHb C LEJBbIM IMOKa3aTeJIeM, KOPEHb HATYpPaJbHOW CTEIEHU, CTEIEHD C
palMOHAIBHBIM [IOKA3aTEJIEM, CTENEHb C JCUCTBUTEJBHBIM ITOKA3aTEJIEM,
jgorapudM 4YHCIA, CHHYC, KOCHHYC W TAHTEHC MPOW3BOJIHHOTO 4YHUCIIA,
OCTaTOK IO MOJYJIIO, PAlMOHAJIBbHOE YHUCIO, HUPPALMOHAIBHOE YHCIIO,
MHOJKECTBAa HATYpPAJIbHBIX, UEJbIX, PalUOHAIBHBIX, JIEHUCTBUTEIbHBIX
YyHuCes; YMEHUE UCIOIb30BaTh MPU3HAKK JICIUMOCTH, HAMMEHBIIUNA O0IIuit
JeIuTeh W HauMeHblllee oO0llee KpaTHOE, alropuT™ EBkiuga mnpu

PCUICHUHU 3a44a4; 3HAKOMCTBO C PAa3JIMYHBIMU IMO3MIIMOHHBIMH CHCTCMaMHU

CUMUCIICHUA,; YMCHHNC BBIIIOJIHATL BBIYHMCIICHHC 3HAUCHUM U HpGO6p330BaHI/I$I




BBEIPDOKECHUA CO CTEMEHsIMU M Jorapudmamu, mpeoOpazoBaHusi TpPOOHO-
pPAaMOHAIBHBIX  BBIPAXEHUH; YMEHHE  ONEPUPOBATH  MOHATUSIMHU:
MOCIIEI0BATEIBHOCTh, apU(METHUECKass MPOTPeccHusi, TeoMeTpUUecKas
nporpeccusi, OECKOHEYHO YOBIBaIOIIas TI'€OMETpPUUYECKas MpOrpeccus;
YMEHUE 3a7aBaTh IIOCIEHOBATEIBHOCTH, B TOM YHCIE C IIOMOIIBIO
PEKYpPEHTHBIX (DOPMYII; YMEHHE ONEPUPOBATH MOHITUSIMU: KOMILIEKCHOE
YHUCJIO, COIPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb MW apryMEHT
KOMIUIEKCHOIO ~ yucia,  (opma  3alMCH  KOMIUIEKCHBIX  YHCEll
(reomeTpuueckasi, TPUTOHOMETpUYECKass M anreOpauyeckas); yMETb
IPOU3BONTH apUPMETHUECKUE JEHCTBUA C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH MPUMEPHI UCIIOIb30BaHUS KOMIUIEKCHBIX YHCEI; ONEPUPOBATH
NOHATHSMU:  MaTpuna 2x2  u  3%3, ONpeneNuTeslb  MaTpHIbL,

FCOMeTpl/I‘-IeCKI/Iﬁ CMBICJI OITPCACTIUTCIIA

YMeHue onepupoBaTh MOHATUSAMM: PAUHUOHAIBHBIC, HWPPALUOHAIBHBIE,
MOKa3aTelIbHbIe, CTENEeHHbIE, JOrapu(pMUUYECKUE, TPUTOHOMETPUUYECKUE
YPAaBHEHMS U HEPABEHCTBA, UX CUCTEMBI; YMEHHUE ONEPUPOBATH MOHITUIMH:
TOXJIECTBO, TOXJECTBEHHOE MpeoOpa3oBaHUE, YPaBHEHHE, HEPABEHCTBO,
CUCTEMAa YpPaBHEHUM W HEPABEHCTB, pPAaBHOCWIBHOCTh YpPaBHEHUH,
HEPAaBEHCTB M CHUCTEM; YMEHHME pellaTh YypPABHEHHs, HEPABEHCTBA U
CUCTEMBbl C TIOMOINBK) PA3JIUYHBIX MPUEMOB; pelIaTb YypPaBHEHUA,
HEPAaBEHCTBA M CHUCTEMBI C [apamMeTpoM; NPUMEHATb YpPaBHEHUS,
HEPABEHCTBA, UX CUCTEMBI I PELICHU MAaTEMAaTUYECKUX 3a/1a4 U 3a1a4 U3

pa3IMYHBIX 00JACTEN HAYKHU U PeaTbHOM KU3HU

YMeHue onepupoBaTb MOHATHAMH: (QYHKUMS, YETHOCTh (PYHKIMH,
NEPUOAUYHOCTh (PYHKIMHM, OTPAHUYEHHOCTh (QYHKIUH, MOHOTOHHOCTbH
GyHKIMHM, SKCTpeMyM (yHKLIMH, HauOosblliee M HaUMEHbIIEE 3HAYCHHS
GyHKIIMA Ha TIPOMEXKYTKE, HENpepbiBHAS (YHKIUS, aCHMIOTOTHI Tpaduka
byHKIIMKM, TIepBas U BTOpask MpOU3BOAHAs (YHKIUH, T€OMETPUUYECKUN U
bu3MYeCKuil  CMBICT TPOU3BOJHOW, TMepBOOOpaszHasi, OMpeneIEHHBIMN
WHTETpAJI; YMEHHE HAXOIUTh AaCHUMIITOTHI Tpaduka (yHKIUH; YMEHHUE

BBIYHCIIATDb IIPOU3BOJHBIC CYMMBI, IIPOU3BCACHHA, YAaCTHOI'O 1 KOMITIO3MIINH




GYyHKIMI, HAXOIUTh YpaBHEHHE KacaTeNbHOU K rpaduKy QyHKIIMH;, YMEHHUE
HAXOJHUTh MPOU3BOIHBIC AJIEMEHTAPHBIX (DYHKUIMN; YMEHHUE HCIOJIb30BATh
MPOU3BOJHYIO JISl UCCIENOBaHMs (YHKIMM, HaXOAUTh HAWOONbIINE U
HaVMEHbIINE 3HAYeHUS (YHKUUH; CTpOUTh TpadUKd MHOTOUJICHOB C
UCTOJIb30BAHUEM  ammapara MaTeMaTU4YeCKOro aHallu3a; MPUMEHSThH
NPOM3BOJIHYIO Ui HAXOXKACHUS HAWIYYILEro PEIIeHUS B MPUKIAIHBIX, B
TOM YHCJIE COLMANBbHO-KOHOMUYECKUX M (PU3UYECKUX 3a7adyax; HaXOAUTh
IoImaau U 00bEMBI (GUTYp C MOMOIIBIO MHTETpalla; IPUBOAUTH IPUMEPHI
MaTeMaTU4YeCKOTO MOJCIUPOBAHUS C MOMOIIBI0 U (hepeHIIHATBHBIX

YpaBHEHUI

YMeHue onepupoBath MOHATUIMU: Tpaduk PyHKIMM, oOpaTHas QyHKIMS,
KOMIO3UIMSA (YyHKUMH, JMHEWHas (QYHKUMS, KBagpaTuyHas (yHKUuS,
panyoHanbHas (QYHKUOUS, CTENEeHHas (YHKUMs, TPUTOHOMETPUUECKHE
(GyHKUMHA, OOpaTHbIE TPUTOHOMETPUYECKHE (PYHKLIMHU, NOKa3aTejbHas U
agorapupmMuyeckass (QyHKUUW; YMEHHUE CTPOUTh TpaduKU HN3YYEHHBIX
(yHKUHA, BBIIOJIHATH MPeoOpa3oBaHusl rpauKkoB GyHKUIUNA, HCTIOIb30BATh
rpauky s U3y4yeHUs MPOLECCOB U 3aBUCUMOCTEH, MPU PEIICHUH 3a]ad
U3 Jpyrux y4eOHbIX MPEAMETOB M 3a/1ay U3 PEaIbHOM >KU3HU; BBIPAXKAThH
dbopMynamMu 3aBUCUMOCTH MEXIYy BEITUYMHAMU; MCIIOJIb30BAaTh CBOMCTBA U
rpadukn GYHKUOUN JUIs pelIeHUs ypaBHEHUW, HEpPaBEHCTB W 3ajay ¢
napaMeTrpamu; H300paxkaTb Ha KOOPJIMHATHOW IUIOCKOCTH MHOKECTBA

pelLICHUN YPAaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBbIC 3aJayd pa3HbIX THUMOB (B TOM YHUCJIE Ha
MPOIICHTHI, JOJU W YacTH, Ha JBIKEHHE, pabdoTy, CTOMMOCTh TOBApOB U
yCIIyT, HAJOTH, 3aJla4yd U3 OOJACTH YIPABIEHUS JUYHBIMU U CEMEHHBIMH
dbuHaHCaMM); COCTABJISITh BBIPAKEHUS, ypPAaBHEHHS, HEPABEHCTBA M WX
CHUCTEMBI N0 YCIIOBUIO 3a/1a4M, HCCJIEAOBATH IOJYYEHHOE PEUICHUE W
OIICHMBATh TMPABJOMOJOOHOCTh PE3YJIbTATOB, YMEHHE MOJEIUPOBATH
peallbHBIE CUTYAllMM Ha SA3bIKE MATEMATHKH; COCTABJISATH BBIPAXKCHUS,
YpaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI IO YCJIOBHUIO 33J]a4, UCCIIEI0BATh

INOCTPOCHHBIC MOJCIIN C HCITIOJIB30BAaHUEM allrrapara aJIF€6pBI,




MHTEPIIPETUPOBATH MOJIYYEHHBIN PE3YIIbTAT

YMeHue omnepupoBaTh TMOHATHSAMHU: CpelnHee apudmernyeckoe, MeauaHa,
HauOOJIbIIIEE ¥ HAaUMEHBINICEC 3HAUCHUS, pa3Max, TUCIEPCHs, CTaHIApPTHOE
OTKJIOHCHHWE YHCIIOBOTO Ha0Opa; yMEHHE HW3BJICKATh, WHTEPIPETUPOBATH
uH(OpMAaIMIO, TIPEICTABICHHYIO B TaOJNMIIaX, Ha IuarpamMmax, rpadukax,
OTPaXaIOIIyI0 CBOMCTBA PEalbHBIX MPOIIECCOB U SIBICHHM; MPEICTABIATH
uHbOpMAIIMI0O C TOMOIIBI0 TaOJIMII W  JUarpaMM; HCCIEI0BaTh
CTAaTUCTUYECKUE JaHHBIC, B TOM YHCIIC C MPUMEHEHHEM TpaduuecKux
METOJ/IOB M AJIEKTPOHHBIX CPEJICTB; TpadUuecKu UCCIEN0BATh COBMECTHBIC

Ha6JIIOIIeHI/IH C IIOMOIIbIO JUarpaMm paCCCUBAHUA U JIMHEHHOU perpeccun

YMeHue onepupoBarb NOHATHAMH: CIyYalHBIM ONBIT M CIIy4YalHOE
COOBITHE, BEPOATHOCTh CIIYYaHHOTO COOBITHSI; YMEHUE BBIYHMCIATH
BEPOATHOCTb C HCIIOJIb30BAHUEM TpapUUeCKUX METOAOB; NPUMEHAThH
(GopMyJibl CIOKEHUST U YMHOXXEHHS BEpOSTHOCTEH, (POpMyiy IMOJIHOM
BEpOATHOCTH, popmyny bepHyminu, komOuHaTOpHBIE (PAKTHI U (HOPMYIIBI;
OLICHUBAaTh BEPOSITHOCTH pEaJbHBIX COOBITUH; YMEHHE ONEpPUpPOBAThH
NOHATUSAMU:  ClydaiiHash BEIWYMHA, pPaCIpelelcHue BEpOSATHOCTEH,
MaTeMaTU4YeCKOE OXMIAHUE, IUCIEPCHs M CTAHJAPTHOE OTKJIOHEHHUE
Cly4ailHOM  BEJMYWHBI, (QPYHKIUU paclnpefeseHuss ¢ I[UJIOTHOCTU
PAaBHOMEPHOIO, ITOKA3aTEeJIbBHOIO U HOPMAJIBHOIO PACIPENCIICHUM; YMEHUE
MCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHPENCIICHUM I PELICHUS 3a]ad;
3HAKOMCTBO C MOHSATUSMHU: 3aKOH OOJBIIMX YHUCEN, METOAbl BEIOOPOUHBIX
WCCIICIOBAHNM; YMEHUE TMPUBOJIUTH NPUMEPHI MPOSBICHUS 3aKOHA
OONBIIMX YHCET B MPUPOIHBIX M OOIIECTBEHHBIX SIBJICHUIX; YMEHHE
ONEPUPOBATH IOHATHUIAMU: COUYETAHHWE, NEPECTAHOBKA, YUCIO COYETAHUU,
YHUCIIO  MepecTaHoBOK; OuHOM  HploTOHA;  yMeHHe  IPHUMEHATH
KOMOHMHATOpHBIE (PAKThl U PACCYKICHUS IS pElIeHMs 3a/1ay; OLEHUBATh
BEPOATHOCTH PEAIbHBIX COOBITHIL; COCTAaBIATh BEPOSITHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOJTYUYECHHBIN PE3YJIbTAT

YMeHue OIICPpHUPOBATH IIOHATUAMM: TOYKa, npsAamasd, IIJTTIOCKOCTB,

IIPOCTPAHCTBO, OTPE30K, JIyY, BEIMYMHA YIJIA, INIOCKUM YIOJl, IBYIPaHHBIN
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YTOJI, TPEXTPAHHBIN YrOJI, CKPEIIMBAIOIIMECS IIPSAMBIE, NApaJUIEIbHOCTh U
NEPIECHINKYJIAPHOCTD NPSIMBIX U INIOCKOCTEN, YTOJI MEXKAY HPSIMBIMH, YIOJI
MEXKy IPSIMON M IUIOCKOCTBIO, YIOJI MEXKIY IIIOCKOCTSAMM, PACCTOSHUE OT
TOYKHA 0 IUIOCKOCTH, PACCTOSIHUE MEXIY IMPAMBIMH, PACCTOSHUE MEXKIY
IJIOCKOCTSIMHM; YMEHHE HCIIOJIb30BaTh IPU PEIICHUH 3a/1a4 H3YYEHHBIE
GbakTbl U TeoOpeMbl TUIAHUMETPUM;, YMEHHUE OLICHUBATh pa3Mepbl OOBHEKTOB
OKPY’KAIOLIEr0 MHUpa; CTPOUTh MAaTEMAaTUYECKHME MOJIEIM C MOMOILIBIO
F€OMETPUYECKUX TOHSITUM M BEJIMYMH, pEIIaThb CBSI3aHHBIE C HUMHU

MMPAKTHYCCKHUC 3a1a9U

YMeHue omnepupoBaTh MOHSATUSAMU: IUIOMAAb (GUTypbl, 00BEM GUTYDHI,
MHOTOTPAaHHUK, NPaBUJIbHBIA MHOTOTPAHHHUK, CE€YEHHWE MHOTOTPAaHHHKA,
KyO, Mapajienenunesi, MNpu3Ma, Mupamuga, Qurypa M MNOBEPXHOCTb
BpalleHus, IWINHAP, KOHYyC, Imap, cdepa, miomanab chepsl, IUIOMAIb
MOBEPXHOCTH THPAMHUJIbI, TPU3MBI, KOHYCa, MWIMHApPA, O0BEM KyOa,
NPSIMOYTOJILHOTO  Tapajuiesienuneaa, NTUpaMUJbl, TPU3MBI, MWIMHAPA,
KOHYyCa, IIapa, pa3BEPTKA IOBEPXHOCTH, CEUYECHHMS KOHyCa M LWIMHAPA,
NapajuleNibHble OCH WJIM OCHOBAHWIO, CEYEHHE Iapa, IJIOCKOCTb,
Kacaromjasicsi cdepbl, WIMHIPA, KOHYCa; YMEHUE CTPOUTh CEUEHHUE
MHOTOTPaHHUKA, M300pakaTh MHOTOTPAHHUKH, (PUTYpPBI U TTOBEPXHOCTH
BpAILICHUSI, UX CEUEHHUSI, B TOM YHCJIE C MOMOUIBIO AJIEKTPOHHBIX CPEICTB;
yMEHUE TMPUMEHATHh CBOMCTBA T€OMETPUUYECKHX (PUTYP, CAMOCTOATEIHHO
bopMyIMpOBaTh ONpPEACICHHUS U3y4aeMbIX (PUTyp, BBIIBUTATH THIIOTE3BI O
CBOMCTBAaX M TMpPU3HAKAX TEOMETPUYECKUX (GUTYp, OOOCHOBBIBATH WU
OTpOBEPraTh WX; yMEHUE TMPOBOAUTH Kiaccudukaiuoo ¢GUryp 1o
pa3IMYHBIM TPU3HAKAM, BBITIOJHATH HEOOXOAUMBIE JIOMOJHUTEIbHBIC

MOCTPOCHUS

YMeHue omnepupoBaTh TMOHATUSMH: JBIDKEHHE B  TMPOCTPAHCTBE,
napaJieIbHbIA TEPEHOC, CUMMETPUS Ha IUIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBanue mojo0us, Mmoao0HbIe (UTyphl; yMeHUe
pacro3HaBaTh paBHBIC M TMOJ00HBIE (DUTYpPHI, B TOM YHCJIC B TPHUPOJIE,

HCKYCCTBC, apXUTCKTYPEC, UCIIOJIb30BaATh I'COMCTPUUCCKUEC OTHOIICHUS IIPHU




pELIEHUH 3a/a4y; HAXOJUTh T€OMETPUYECKME BEIMYMHBI (JJIMHA, YIOJ,
IUIOMIA/1b, 00BEM) MIPH PEIICHUHU 33]1a4 U3 IPYTUX YUeOHBIX MPEAMETOB U U3
peanbHON KU3HHU;, YMEHUE BBIYUCIIATh T€OMETPUUECKUE BEIMYMHBI (JIJIMHA,
yroj, Iomaas, 00bEM, IMIIOMAlb MOBEPXHOCTH), UCIOJIb3Ysl HU3y4YEHHBIE
dbopMyabl U METOJIbI, B TOM YHCIE: IJIOUAJb MOBEPXHOCTU MUPaMUIBbI,
OpU3Mbl, KOHYyca, [WIMHApPA, IUIOMmAab  cdepbl; 00BEM  KyOa,
MPSMOYTOJIBHOTO ~ NapaJUleNieNuneaa, NUPAMUABL, MPU3MbIL, LHIWHIPA,

KOHYcCa, 1l1apa; yMEHHE HaXOAUTh OTHOILIIEHHE 00bEMOB MOI0OHBIX (hUTYP
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YMeHue OIICPHUPOBATL IIOHATHAMU: IIPAMOYIOJIbHAA CHUCTCMAd KOOPAHHAT,
BCKTOP, KOOPAMHATBI TOYKH, KOOPpAHWMHATBI BCKTOpPA, CyMMad BCKTOPOB,
IMIPOU3BCACHUC BCKTOpa Ha YHCJIO, Pa3IoOKCHHC BCKTOpa IIO0 62131/ICY,
CKaJLIPHOC IIPOU3BCIACHUC, BCKTOPHOC IIPOHU3BCACHUC, VYIOJI MCKIY
BCKTOpaMH; YMCHHC HCIIOJIb30BATb BGKTOpHBIﬁ )51 KOOpIIHHaTHBIﬁ MCTOI

AJI1 pCIICHUS TCOMETPUICCKUX 3aaa4d U 3aJla4d APYyTIux y‘—IC6HBIX npeaMCTOB

YMeHue BBI6HpaTI) HO,Z[XO,Z[HHII/Iﬁ MCTOA JIA PCIICHUA 3adda4M, IIOHNMAaHHC
SHAYUMOCTH MATCMATHKKU B HMW3YYCHHH IIPUPOJHBIX H O6HI€CTBGHHI>IX
IIpoHuecCcCoB H HBHGHHﬁ; YMCHHUC pacCIiO3HaBaTb IIPOABIICHHUC 3aKOHOB
MAaTEMAaTUKH B HUCKYCCTBC, YMCHHUC IIPUBOIUTL IIPUMCPBI MATCMATHUUYCCKHUX

OTKPBITUHN POCCUICKOM U MUPOBOM MAaTeMaTUYECKOW HAYKH




HEPEYEHbD 3JIEMEHTOB COAEPKAHUA, ITIPOBEPAEMbBIX HA EI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHMS

1 Yucia v BEIYUCICHHS

11 HarypasbHbie 1 1ienbie grcia. [Ipu3sHaku JeTMMOCTH HEIbIX YUCEeN

12 Pammonanbubie  umcina. OOBIKHOBEHHBIE U JECSITUYHBIE JPOOH, IIPOIICHTHI,
' OeCKOHEUHBIE TIEPUOTUIECKUE TPOOH

13 ApudmeTnuecknii KOpeHb HaTypadbHOU cTeneHu. [{eiicTBus ¢ apudMeTH4eCKUMH
' KOPHSIMH HATypaJIbHON CTEIICHU

14 CreneHb ¢ 1enbiM mokaszareneM. CTeneHb C palMOHATIBHBIM ITOKA3aTeleM.
' CBoliCTBa CTETIEHU

15 CuHyc, KOCHHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHTCHC YMCIIOBOTO apTyMEHTa

1.6 Jlorapudm uuncna. JlecaTHUHBIC U HATYypaIbHBIE JIOTapHU(PMBI

JlevicTBuTenbHble 4YHcia. ApudMeTHYECKHE OINEpalu ¢ JICHCTBUTEIBHBIMH
1.7 yuciaaMu. [IpuOnmkEHHBIC BBIYHUCICHUS, MPaBUIA OKPYIJICHUS, NPUKUIKA H
OIICHKA PEe3yJIbTaTa BIYUCICHUN

1.8 [Tpeobpa3oBaHne BhIpaKEHHIA

1.9 KoMmruiekcHbIe unciia
2 VpaBHeHMs 1 HEpABEHCTBA

2.1 [lenbie u IPOOHO-pAITMOHATBHBIC YPAaBHEHHUSI

2.2 WppaimoHaibHbIC YpaBHEHHUS

2.3 TpuronomeTpruyeckue ypaBHEHUS

2.4 [TokazarenbHBIE U IOrapu()MHUUECKHAEC YPABHEHHS

2.5 [enbie u qpoOHO-palMOHAIbHbIE HEPABEHCTBA

2.6 HppanmonaabHbie HEPABEHCTBA

2.1 [Toka3arenbHbIe U JTOrapu(MHUECKHE HEPABCHCTRA

2.8 TpuronomeTpudeckre HepaBeHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH YPAaBHEHHIA U HEPABEHCTB




2.10

YPaBHeHI/IH, HCPABCHCTBA U CUCTCMBI C IIapaMCTpaMn

2.11 Martpuna cucTeMbl TMHEHHBIX ypaBHEHUH. Onpe1eTuTeNb MaTpULIbI
3 OyHKIMHA U TpaduKu
31 OyHkuMs, crnocoowl 3amanus ¢yHkuuu. ['pabuk Gynkuun. BzaumHo obpaTHbIe
' byukiuu. YétHple u HeuéTHbIe PyHKIMU. [lepuoanyeckre GyHKITUN
OO6unacTb ompeselieHdss M MHOXKECTBO 3HaueHuil ¢yHkuuu. Hymu ¢yHkuuu.
3.9 [IpomexxyTkn 3HaKomoctosHCTBa. [IpoMeXYyTKM MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl 1 MUHUMYMBI (GyHKIuH. Hambomnbliee W HauMeHbIee 3HAUYCHUE
(GYHKITIN HAa TPOMEKYTKE
33 CrenenHass (QyHKIUS C HaTypaJbHbIM M LIEJbIM MOKa3aTeneM. EE cBolicTBa u
' rpa¢uk. CoiicTBa U rpaduk KOpHs N-0Oi CTENEHU
3.4 TpuronomeTrpudeckue GyHKINH, UX CBOMCTBA U IpapUKu
3.5 [Toka3zaTenbHas u Jorapupmuyueckas GQyHKINN, UX CBOWCTBA U rpaduKu
36 Touku paspeiBa. AcuMnTOThl rpadukoB ¢yHkumid. CBolicTBa (QyHKIMIM,
' HEIPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33JaHUS TOCIIEIOBATENBHOCTEN
3.8 Apudmernueckast 1 reoMmerpuueckas nporpeccuu. opmyia ciI0KHBIX TPOILIEHTOB
4 Hayana maremaTrueckoro aHanusa
4.1 [TpousBoanas ¢pyukuuu. [IponsBoaHbIe AMeMEHTaAPHBIX PYHKIUI
[IpumeHeHne NpPOU3BOJHON K HCCIAEAOBAHMIO (PYHKIMH HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxxieHue HanbosbIIero 1 HAaMMEHbIIETo 3HaYeHs] QyHKLIUU Ha
OTpe3Ke
4.3 [TepBoobOpaznas. Uuterpan
5 MHo»xecTBa U JIOTUKA
5.1 MHoXxecTBO, onepaiuy HaJl MHOXKecTBaMu. Jluarpammel Diinepa — Benna
5.2 Jloruka
6 BeposaTHOCTh U CTaTUCTHKA
6.1 OmnucarenbHasi CTAaTUCTUKA
6.2 BeposiTHOCTH
6.3 KombunaTtopuka




7 [eomerpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMbIe 1 TIIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena v MOBEPXHOCTU BpaLICHUS
7.5 KoopuHatel 1 BEKTOPHI
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