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I[NOACHUTEJIbHA A 3AIIMCKA
OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEAMETA «MATEMATHUKA»

MogenbHasi CHHXpPOHHM3HpPOBaHHAsi pabodas mporpamMma 0a30BOro u yriryOJaEHHOTO
n3ydeHus npeamera «Martematuka» B 10 - 11 kiacce paspaboTaHa pernoHaJIbHBIM Y4eOHO-
METOAMYECKUM OOBEIMHEHHWEM YYHTENed MAaTeMaTWKH TOCYJapCTBEHHOTO  OIOKETHOTO
yUpeXJEeHUsl JOIMOJIHUTENbHOTO mpodeccuoHampHoro obpasoBanus Camapckodt oOnactu
«HO>KHBIN pecypCHBIN LIEHTPY.

MonenbHasi CHHXpOHM3UpOBaHHAs paboyas MmporpaMma Mo MmaTemartuke (0a30BBIA U
yrayOleHHbIH ypoBHU) mist oOy4aronuxces 10-11 kimaccoB cocraBieHa HA OCHOBE CIICTYIOIINUX
HOPMAaTUBHO-TIPABOBBIX IOKYMEHTOB:

1. ®enepanbHblif 3aK0oH 0T 29.12.2012r. Ne273-03 «O06 obpa3oBanuu B Poccuiickoit
deneparn»

2. ®enepanbHBIi TOCYJApPCTBEHHBI 00pa30BATENbHBIM CTaHAAPT CPEIHETO OO0IIero
obpazoBanus (IIpukaz MunucrepcTBaoOpa3oBanusiu Hayku Poccuiickori deneparuu ot 17 Mas
2012 1. Ne413»).

3. DenepanpHas pabouas MmporpaMma CpeaHero oOmero oOpa3oBaHHs MpeaAMeTa
«Marematuka» (mis 10-11 xmaccoB oOpaszoBarenbHBIX oOpraHu3anuii). ba3oBeiii ypoBeHb. —
Mocksa, UICMO. - 2025.

4. OenepanpHasgpabOUaSIIPOTpAMMACPETHETO0OIETO00pa30BaHHUSATIPEIMETA
«Marematuka» (misal10-11kmaccoB 00pa3oBaTeIbHBIX OpPraHU3AlNiA). YTIyOJIeHHBI YpOBEHb. —
Mocksa, UCMO. — 2025. ¢ yuérom DenepanbHoii paboueii mporpaMMbl BOCIHTAHHS.

Peanuzamus mporpammbl  o0ecriedyrMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETEHIUSMH,
COCTABIIIFOLUIMMHA OCHOBY JUISI CAMOPA3BHTHSI M HEMPEPHIBHOTO O0Opa30BaHUS, LEIOCTHOCTH
OOIIEKyIBTYPHOT0, TUYHOCTHOT'O U TTO3HABATENLHOTO PA3BUTUS JTMYHOCTH 00YJAFOIIHUXCSI.

B paboueit mporpamme yureHbl uaed U TMONOKeHUS «KOHIENIUH pa3BUTHS
MaTemaTtuueckoro obpazoBanusi B Poccuiickoit ®@enepamuu». B cooTBeTcTBHM € Ha3BaHHEM
KOHLENIMN MaTeMaTH4ecKoe 00pa3oBaHKe JOJDKHO, B YACTHOCTH, pPellIaTh 3a7ady o0ecredeHus!
HE00X0IMMOTOCTPAaHEUHCIABBITYCKHUKOB,MaTEMaTHUECKAATIOATOTOBKAKOTOPBIX J0CTaTOYHA
Ul TIPOJIOJDKEHUs] OOpa3oBaHMsI MO pPAa3IMYHBIM HaIlpaBJIEHUSM, BKIIIOYas IpenojaBaHUe
MaTeMaTHKHU,MaTeMaTHYeCKUEUCClIeJoOBaHUs,paboTyBchepenH)OopMalMOHHBIXTEXHOJIOTUIHN Jp.,
a Takke oOecrieyeHUs I8 KKIAOro  00ydaromlerocs BO3MOXHOCTH — JOCTH)KEHHUS
MaTeMaTHYeCKOM IOATOTOBKM B COOTBETCTBHM C HEOOXOAMMBIM €My ypoBHeM. VIMeHHO Ha
pelIeHre 3TUX 3ajjad OHA HalleJIeHa.

B osmoxy mudpoBoit TpaHchopmainuu Bcex chep UYETOBEUECKOH JIeATENbHOCTH
HEBO3MOXXHO CTaTb OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 XOpolleil MaTeMaTH4ecKOu
MOJrOTOBKH. JTO O0OYCIOBIEHO TEM, YTO B HAaMIM JHM PACTET YHUCIO CHEHHMAIbHOCTEH,
CBSI3aHHBIX C HEMOCPEJICTBEHHBIM NPUMEHEHHUEM MaTeMaTUKH: U B cdepe SKOHOMHUKH, U B
Ou3Hece, M1 B TEXHOJIOTUYECKUX OOJIACTSX, U Jake B I'yMaHUTapHbIX cepax. Takum obpazom,
Kpyr oOydJaromuxcsi, Mg KOTOPbIX MaT€MaThKa CTAHOBUTCS 3HAYMMBIM IPEIMETOM,
¢byHIamMeHTOM 0O0pa30BaHUs, CYIIECTBEHHO paclupsercs. B Hero BXOAAT HE TOJBKO
oOydJaroruecsi, TUTAHUPYIOIINE3aHUMATBCSI TBOPYECKOM U HCCIENOBATEIbCKOW paboTol B
obyacTu MaTeMaTuku, UHHOpPMATUKH, GUZUKH, IKOHOMUKU U B JPYTUX 00IACTSIX, HO U T€, KOMY
MaTeMaTHKa Hy»Ha JUJIsl UCTIOIb30BaHUs B MPOQECCHsIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C HEHl.

[TpuknanHas 3HAUUMOCTh MaTeMaTUKU OOYCIOBIIEHA TeM, UYTO €€ MPEIMETOM SIBIISIOTCS
(GyHIaMeHTaJIbHbIE CTPYKTYphl HAIIErO0 MHUpA: MPOCTPAHCTBEHHbIE (OPMBI U KOJIMYECTBEHHBIE
OTHOIICHMS, (PYHKIIMOHAIbHBIE 3aBUCUMOCTH U KaTErOpUU HEOMPEAEIEHHOCTH, OT MPOCTEHUIIHX,
YCBAaUBAa€MBIX B HEIMOCPEIACTBEHHOM OIBITE, /10 JOCTATOYHO CJIOXHBIX, HEOOXOAMMBIX [T
pa3BUTHUS HAYYHBIX U TEXHOJOTHYECKHX HJeH. be3 KOHKpETHBIX MaTeMaTUYeCKUX 3HAHUI
3aTpyJHEHO MOHMMaHUE MPHUHIMIIOB YCTPOMCTBA U KCIOJIb30BAHUS COBPEMEHHON TEXHUKH,
BOCIIPUSTHE M MHTEPIpETalusi pa3HOoOOpa3HOW COIMAIbHOM, SKOHOMHUYECKOW, MOJIMTHYECKOM
uHpopmanuu, Manodp@eKTUBHA TOBCEAHEBHAsl MpaKTHYecKas JesTeNbHOCTb. B0 MHOTHX
cdepax mpopeccuoHATBHON AEATEIbHOCTH TPEOYIOTCS YMEHHSI BBITIOIHATD PACYEThI, COCTABIATh
QITOPUTMBI, TMPUMEHATH (POPMYJbI, MPOBOJUTH I'€OMETPUUECKHE H3MEPEHHUS U IMOCTPOCHMS,
yuTaTh, 00pabaThIBaTh, MHTEPIPETUPOBATH W MPEACTABIATH MH(OpMAIMIO B BUAE TaOJIHI,
TUarpaMm U rpauKoB, MOHUMATh BEPOSTHOCTHBIA XapaKTep CIyIalHBIX COOBITHIA.



OnHOBpEeMEHHO C pacHMpeHneM chep NPUMEHEHUs MaTeMaTHKH B COBPEMEHHOM
ob1ecTBe BcE O0siee BaXKHBIM CTAHOBHUTCSI MATEMAaTHUECKUI CTUIIb MBIIUIEHUS, TPOSIBIISIOIIANACS
B OIIpeETIEHHBIX YMCTBCHHBIX HaBbIKaX. B mporecce N3y4eHnss MaTeMaTHKH B apceHasl MPUEMOB
¥ METOJIOB MBIIIJICHUSI YEJIOBEKAa €CTECTBEHHBIM 00pa3oM BKIIIOUYAIOTCS MHAYKLIUSA U JCAYKLUS,
0000meHne W KOHKpETH3alWs, aHalW3 W CHHTE3, KiIacCuDUKalMsg W CHCTEMaTH3alus,
abctparupoBanue M aHanorus. OOBEKTh MATEeMaTHYECKUX YMO3AKIIOYCHHUH, TMpaBWiia HUX
KOHCTPYHPOBAHHUS PACKPBIBAIOT MEXAHU3M JIOTHYECKUX IIOCTPOCHUH, CIIOCOOCTBYIOT BBIPAOOTKE
yMeHusi (popMynupoBaTh, 0OOCHOBBIBATh U JIOKA3bIBATh CYKICHHSA, TEM CaMbIM (OPMHUPYIOT
JIOTMYECKU CTWIIb MBINUICHUS. Bemymas ponb NpHHAAICKHT MaTeMaTWke B (pOpMUpPOBAHUH
AITOPUTMUYECKON KOMIOHEHTH! MBIIIJICHUS U BOCHUTAHUU YMEHHUU JEHCTBOBATH 1O 33JaHHBIM
aJITOpUTMaM, COBEPIICHCTBOBATh M3BECTHBIE M KOHCTPYHMPOBATh HOBHIE. B mporecce pemieHus
3aJad — OCHOBBI JUIsl OpPTraHU3allMi Y4eOHOW MEeSATEIbHOCTH Ha YPOKaX MaTeMaTHKH —
Pa3BHBAIOTCS TBOPUYECKASI U MPHUKJIAHAS] CTOPOHBI MBIIICHUSI.

OOyueHue MareMaTuke Ja€T BO3MOXKHOCTh pa3BUBaTh Yy Yy4YalIUXCS TOYHYIO,
palMOHAIBHYIO ¥ MH)OPMATUBHYIO peyb, yMEHHE OTOMpPATh HanOoee MOIXOMSIINE SI3bIKOBEIE,
CHMBOJIMYECKHE, TpaQHUuecKue CpelncTBa Ui BBIPAKEHUS CYXKICHHH W HArISATIHOTO HX
NPE/ICTaBICHHSI.

Heo0xoauMbIiM KOMITOHEHTOM OOIIeH KyJIbTYphl B COBPEMEHHOM TOJIKOBAHUH SIBIISETCS
o0Iee 3HAKOMCTBO C METOJaMH{ TO3HAHUS JICHCTBUTEIBHOCTH, NPEACTABICHUE O IMPEIMETe U
METOZC€ MaTeMaTHUKH, €r0 OTIMYUSAX OT METOJOB €CTECTBEHHBIX M TYMAHHMTapHBIX HayK, 00
0COOCHHOCTSIX MPUMEHEHHSI MaTeMaTUKH JUIS PEHICHHs] HAYYHBIX M NPUKIAIHBIX 3a1a4. Takum
o0pa3zom, MaTemMaTudeckoe 00pa3oBaHNE BHOCHT CBOW BKIIaJ B ()OPMHPOBAHUE OOIIEH KyIbTYpPbI
YeJIoBeKa.

N3yueHneMaTeMaTuKUCIIOCOOCTBYETICTETHIECKOMYBOCIIM TAHHIO YET0OBEKA, TOHUMAHHIO
KpPacoThl W M3SIIECTBA MATEMAaTH4YECKUX PACCYXKICHHH, BOCHPHUSATHIO T'€OMETPUYECKHX (OpM,
YCBOGHHIO HJIE CHMMETPHH.

[TpuopureTHpiMu nensiMu o0yueHust Mmarematuke B 10—11 ximaccax kak Ha 0a30BOM, Tak

U Ha yrIIyOJICHHOM YPOBHSX SIBJISIFOTCS:

— (¢GopMHpOBaHME  LEHTPAJBHBIX  MaTeMaTHMYECKMX  MOHATHH  (YUCIIO,  BEJIIMYMHA,
reoMeTpuueckas (Gurypa, TIepeMeHHas, BEPOATHOCTb, (YyHKIUA), 00ECIEeUnBAIOIINX
IPEEMCTBEHHOCTh U NMEPCIEKTUBHOCTh MaTEMaTHYECKOI0 00pa30BaHMsl 00yJaroLINXCs;

— TOJBEJIEHHE Yy4YalluXxcsd Ha JOCTYIHOM Ul HUX YPOBHE K OCO3HAaHUIO B3aUMOCBS3H
MaTeMaTUKH U OKPYKAIOLIEro MUpa, MOHMMaHUI0 MaTeMaTUKU KaK 4acTu 00IIed KylIbTyphbl
4eJI0BEUYECTBA;

— pPa3BUTHE HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX CIOCOOHOCTEH ydalluxcs, MMO3HaBaTEIbHON
AKTUBHOCTH,UCCIIEIOBATEIbCKUX YMEHUN,KPUTUUHOCTH  MBILUICHUS, NHTEPECAKU3YUECHUIO
MaTEeMaTHKU;

— (¢opMupoBaHue (QYHKIIMOHAIBHOW MaTeMaTH4YECKOW TI'PaMOTHOCTH: YMEHMsI pacllio3HaBaTh
MaTEMaTUYECKHUE aCIEKThl B PEANIbHBIX JKU3HEHHBIX CUTYallUAX U IPU U3YYEHUU APYTUX
y4€OHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, (hOpMyJIHpOBaTh UX
Ha S3BIKE MaTeMaTHMKH M CO3JaBaThb MaTE€MaTHYECKHE MOJEIH, NPUMEHATh OCBOEHHBIN
MaTeMaTUYeCKU  ammapar i pelleHus  NpPaKTHUKO-OPUEHTHPOBAaHHBIX  3ajad,
MHTEPIPETUPOBATH U OLICHUBATh [TOJIyYE€HHBIE PE3YJIbTATHL.

OcHOBHBIE JIMHU cojaepxaHus Kypca wmarematukun B 10—11 kmaccax: «Yucna u
BBIUHCIICHUSY, «Anredpa» («Anredpandeckue BBIPpAKEHUN», «YpPaBHEHUSINHEPABEHCTBAY),
«Havana wmaremaTnueckoro anamuszay, «l'eomerpusi» («l'eomerpuueckue GUIYpbl U UX
cBoOlCTBay, «/3MepeHrne reoMeTpuuecKnX BEeTUYNH»), «BeposTHOCTh U cratucTukay. J[aHHbIe
JIMHUY Pa3BUBAIOTCS MapauleibHO, KAXK/asi B COOTBETCTBUHM C COOCTBEHHOM JIOTMKOM, OJJHAKO HE
HE3aBUCUMO OJHA OT APYroil, a B TECHOM KOHTaKTe W B3auMojaeucTBuu. Kpome storo, mx
OObEIUHSET JIOTMYECKash  COCTAaBIAIOLIAs, TPAAULMOHHO TpHUCYIIas MaTeMaTuke U
MIPOHM3BIBAIOIIAS BCE MaTeMaTHYECKHe Kypchl U coaepxkarenbHble TUHUU. ChopmynupoBaHHOE
Bo ®I'OC COO TtpeboBaHME «yMEHHE OINEPUPOBATH MOHATHAMM: ONpEAEIeHUE, aKCHoMa,
TeopeMa, CIEJICTBUE, CBOMCTBO, NpPHU3HAK, JOKA3aTeNbCTBO, PAaBHOCHIIbHBIE (OPMYIUPOBKH,



yMeHue (GopMyIMpoBaTh 0OpaTHOE W MPOTUBOIIOIOKHOE YTBEPKACHUE, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, UCIOIH30BaTh METO]] MATEMATHYECKON MHAYKIIUU, TPOBOANTH JOKa3aTeIbHbIC
paccyKIeHHs TpHU PEUICHWW 3a/ay, OICHWBATh JIOTUYECKYIO IPABHIBHOCTh PACCYKICHHI»
OTHOCHUTCSI KO BCEM Kypcam, a (OpMHUPOBAHHE JIOTHUECKUX YMEHUH pacmpeneNsercs Mo BceM
rojiaMm oOy4eHusl Ha ypOBHE CPEAHETo o0IIero oopa3oBaHusl.

B cootBerctBun ¢ ®I'OC COO maremaruka SIBISETCS 00S3aTEIbHBIM IMPEIMETOM Ha
JTaHHOM ypoBHE oOpa3oBanusi. Hacrosimei paboueil mporpaMMoi mpeaycMaTpuBaeTCAN3yICHIE
yuebHoro mpeamera «MaremaTuka» B paMkKax TpEX ydeOHBIX KypcoB: «AunreOpa M Hauyana
MaTreMaTU4ecKoro anaimzayn, «l'eomerpusi», «BeposATHOCTH U cratuctukay. DopMHpOBaHHE
JIOTUYECKMX YMEHUN OCYILECTBISIETCS Ha MPOTSKEHUU BCEX JIET 00y4YEeHUs HAa YPOBHE CPEAHETO
o0miero oOpazoBaHus, a SJIEMEHTHI JIOTUKH BKJIFOUAIOTCS B COJIEP)KaHUE BCEX HA3BAHHBIX BHIIIIC
KYpCOB.

B yuebnom muane ©Ha wusydenue maremaruku B 10—11 kmaccax oTBOAMTCA
Sy4eOHBIXUacOB B HEAENI0 Ha 0a30BOM ypOBHE B TE€UEHHE KaxJ0ro rojaa oOyueHus, Bcero 340
y4eOHBIX YacoB, U 8 yudeOHBIX YacOB B HEJCINIO Ha YIIIYOJIEHHOM YPOBHE B TCUCHUE KAXKIOTO rojia
oOyueHus1, Bcero 544 yueOHbIX yaca.

Bo3MmokHa KOppeKTHpOBKAa OOIIETr0 YWCIa 4YacoB, PEKOMEHIOBAHHBIX JIA H3y4YeHUS
mpeaMera, ¢ Y4eTOM MHJIMBHUIYaJbHOTO TMOJAXO0Ja OOpa3oBaTeNbHBIX OpraHu3aluil K
yriyOJICHHOMY M3YYCHHI0O MAaTeMAaTHUKH, B paMKaX COOJOJICHUSI TUTHEHUYECKHX HOPMATHUBOB K
HeJeNbHOI 00pa3oBaTenbHON HArpy3Ke.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O
MATEMATUKEHAYPOBHECPEJHEI'OOBIIEI'OOBPA3OBAHUA
N3yueHne MaTeMaTHKH Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHUs HANpaBlIEHO Ha
JOCTUKEHHE 00yUJarOUIMMUCS JIMYHOCTHBIX, METAIIPEIMETHBIX U IPEIMETHBIX 00pa30BaTEIbHbIX
Pe3yabTaTOB OCBOEHUS YUeOHOIO IIpeaMeETa.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynpraTe M3ydeHHMs MaTeMaTHKA Ha YPOBHE CpeaHEero oOmiero oOpa3oBaHUsS Y
oOyyarorerocst 0y1yT c()opMHUPOBAHBI CIETYIOIIUE TUUHOCTHBIE PE3YJIbTaThI:
1) rpakaaHCKOro BOCIIMTAHUS:

C(OPMHUPOBAHHOCTh  TPAKAAHCKOM MO3MIMM  OOyyaromerocss Kak akTUBHOIO U
OTBETCTBEHHOI'0 WIEHAa POCCHMCKOro OOIIECTBA, MPEACTABIEHUE O MaTEMaTHYECKMX OCHOBaX
(YHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHMH, MNpOLENyp TIpakJaHCKOro oOIiecTBa
(BBIOOpHBI, OMPOCHI M JPYroe), yMEHHWE B3aUMOJAECHCTBOBATH C COIMAIbHBIMM WHCTUTYTaMH B
COOTBETCTBHUHM € UX QYHKIMAMHU M Ha3HAUECHUEM;

2) NMATPUOTHYECKOT0 BOCIUTAHUS:

c(OpMHPOBAHHOCTHPOCCUMCKONTPAKIAHCKOMUIEHTUYHOCTH, YBOKEHUsST K  HPOLUIOMY U
HACTOSIIEMY POCCHMCKONW MAaTeMaTHUKH, EHHOCTHOE OTHOUIEHHWE K JIOCTHXKEHUSM POCCHUUCKUX
MaTeMaTHUKOB U POCCUHCKOM MaTeMaTHYeCKOM IIKOJbI, MCIOIB30BaHME 3TUX JOCTH)KEHUH B
JPYTUX HayKax, TEXHOJIOTHUSAX, cpepax SIKOHOMUKH;

3) MyXOBHO-HPAaBCTBEHHOTOBOCHHTAHMS:

OCO3HaHHE AYXOBHBIX LIEHHOCTEH POCCUICKOro Hapoaa, chOpMUPOBAHHOCTH HPABCTBEHHOT O
CO3HaHUS, TMYECKOI'O TOBEACHUS, CBA3aHHOTO C MPAKTUYECKHMM MNPUMEHEHUEM JOCTHKEHHUM
HayKH M JESTeNIbHOCTbIO YYEHOIr0, OCO3HAHUE JIMYHOIO BKJAJa B MOCTPOCHHE YCTONYHMBOIO
Oyayero;

4) 3CTeTHYeCKOTOBOCIUTAHUS:

ACTETUYECKOE OTHOLIECHHE K MUPY, BKIIIOUYAsl 3CTETHKY MaTeMaTHYeCKHX 3aKOHOMEPHOCTEH,
00OBEKTOB, 3a/ay, PEIICHUN, pacCyKIACHHM, BOCIPUUMYUBOCTh K MaTeMaTHYECKHM acleKkTaM
pa3NIUYHBIX BUIOB UCKYCCTBA,

5) pu3MYecKOroBOCIUTAHMS:

c(OPMHPOBAHHOCTh YMEHUANIPUMEHATh MaTeMaTHUECKHE 3HAHUS B MHTEPECax 3/10pPOBOTO U
6e3omacHOro oOpas3a >KM3HHM, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3J0pPOBbIO (310pOBOE
nUTaHue, cOATaHCUPOBAHHBIN PeXXUM 3aHATUN U OTIbIXA, peryisipHas Gu3nyecKkas akTHBHOCTD ),



(bu3HIEeCKOe COBEPIIICHCTBOBAHUE NP 3aHATHSAX CIIOPTUBHO-030POBUTEIBHON EATEIHHOCTHIO;
6) TPYAOBOI0 BOCIIMTAHUS:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOJIIOOUsS, HWHTEpPEC K pas3audHbiM chepam
npo(hecCHOHANBEHOM JeATeLHOCTH, CBA3aHHBIM C MAaTEeMAaTUKON U €€ MPUIIOKEHUSIMHU, YMEHHE COBEPIIAThH
OCO3HAHHBIN BBIOOP Oyaymiel mpodeccuu U peaTu30BbIBaTh COOCTBEHHBIC )KM3HEHHBIE IIJIaHbI, TOTOBHOCTH
U CIOCOOHOCTh K MAaTeMaTH4YeCKOMY OOpa3oBaHHUIO M CaMOOOpPa30BaHUIO HA TMPOTSHKCHWU BCEU YKU3HU,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIIICHUU ITPAKTUYCCKUX 3a]1a4 MATEMaTHIECKON HAIIPABICHHOCTH;

7) IKOJIOTHYECKOr0 BOCITUTAHMS:

c(hOpMHUPOBAHHOCTh JKOJIOTHYECKOM KYJbTYPBI, IIOHUMAaHue BIIMSTHHS
COIIMAIbHOOKOHOMUYECKUX TPOILECCOB HAa COCTOSHHE MPUPOJHOM U COLMAIBHOM Cpenbl, OCO3HAHUE
100aTBbHOTO XapaKTepa dKOJIOTHYECKUX MPoOJIeM, OpUEHTAlUsI Ha TPUMEHEHNE MaTEMAaTHYSCKUX 3HAHUN
JUTSL pEIICHUS 3a/1a4 B 00JIaCTH OKpPYXkaloleh Cpe/ibl, IUIAHUPOBAHUE TIOCTYIIKOB M OI[EHKH UX BO3MOHBIX
MOCJIEACTBUM JJISI OKPY>KAIOIIEH CPEIbI;

8) HEHHOCTHHAYYHOI'0 MO3HAHUSI:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIECTBEHHON MPAKTHKHU, TOHUMAaHUE MAaTEeMaTUYCCKOM HAYKH KaK CQepbl YeJIOBEUECKON NeSITeTbHOCTH,
ATAllOB €€ Pa3BUTUA M 3HAYMMOCTH ISl Pa3BUTHS IMBHWIIM3AIIMU, OBJIAJICHUE S3BIKOM MAaTEMAaTHUKU H
MaTEeMaTUYeCKOW KYJIbTYpOH KakK CPEJCTBOM IO3HAHUS MHUpPA, TOTOBHOCTH OCYIIECTBIISATH MPOCKTHYIO U
MCCJIEI0BATENBCKYIO ICSITENIbHOCTh MHIMBUIYAIBHO U B TPYIIIIE.

METANPEAMETHBIEPE3YJIBTATBI
B pesynbpTaTte nzyueHus MaTeMaTHKU HAa YPOBHE CpelHEero obiiero oOpa3zoBaHus y 00ydaromerocs

Oyayr chopMupoBaHbl MO3HABATENbHBIE YHHBEpCAJIbHBbIE Yy4eOHBIC JCHCTBUS, KOMMYHHUKATHBHBIC

yYHHUBEpCaldbHble Y4eOHbIE ICHCTBHS, PETyIsSTUBHBIE yHHUBEpCAIbHbIE Y4eOHBIE ACWCTBHUS, COBMECTHAs

JESITEIIbHOCTD.

Ilo3naBaTebHBIE YHHBEpPCcAaJbHbIe yUeOHbIe AelicTBUA Ba3oBbie

JIOTHYeCKHUe AeiCTBHA:

— BBISIBIATh U XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKHM MAaTeMaTH4YeCKHMX OOBEKTOB, MOHATHUH,
OTHOIIEHUH MEXIy TMOHATUAMHU; (OpPMYJIUPOBAaTh OIpEACICHUS IOHATUN; YCTaHABIMBATb
CYLICCTBEHHBIH MpHU3HAK KIAacCU(PUKAIMU, OCHOBAaHUSA JUIsi OOOOIIEHHS M CpaBHEHUS, KPUTEPUU
IIPOBOJIMMOI0 AHAJIN3A;

— BOCIPUHUMATh, (OPMYIHUPOBATH U MPEOOPA3OBHIBAThH CYXKICHHS: YTBEpIUTEIbHbIE U OTPULIATEIIbHEIE,
€/IMHUYHbIE, YaCTHbIE U OOIINE; YCIOBHBIE;

— BBISIBJIATH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MNPOTHBOpeuus B (hakTax, JAHHBIX,
HaOJIIOJIEHUSAX W YTBEPXKACHUSAX; MpeularaTb KPUTEPUM Ui BBISBICHHUS 3aKOHOMEPHOCTEM U
IIPOTUBOPEYUH;

— JIenaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, J€AYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIIOUEHUH,
YMO3aKIFOUEHUH 110 aHAJIOTUU;

— TPOBOAUTH CAMOCTOSITEJIBHO JIOKA3aTeNbCTBA MAaTeMaTHYECKUX YTBEpXKJICHHH (TmpsiMble M OT
IIPOTUBHOTO0), BEICTPAaUBATh apryMEHTAIUIO, IPUBOAUTH IPUMEPBI U KOHTPIIPUMEDHI;

— 00OCHOBBIBaTbCOOCTBEHHBIECYKICHUSU BBIBO/IBI,

— BBIOMpaTh crocol perieHus yueOHoM 3a/1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHUS], BHIOMPATh
HauboJee NOAXOAAIIUN C YIETOM CAaMOCTOATEIbHO BbIICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTe/bCKue 1eHCTBUA:

— HCHOJb30BaTh BONPOCHI KaK MCCIIEIOBATEIbCKUN MHCTPYMEHT IO3HAHUs; (OPMYIHUPOBATH BOIPOCHI,
¢ukcupyomue MNpoTUBOpEYre, MpodiieMy, YyCTaHAaBIMBaTh HCKOMOE U JlaHHOe, (OpMHUPOBAThH
TUIOTE3Y, apryMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHE;

— TIPOBOJUTH CaMOCTOSITENIBHO CIUIAHWPOBAHHBIA JKCIEPUMEHT, HCCIEJOBAHUE 110 YCTAHOBIIEHHIO
0cOOEHHOCTEH MaTeMaTHYeCKOro OObBEKTa, SBJICHMS, MPOLECCa, BBIBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMHU, SIBJICHUSIMHU, TIPOLIECCAMH;

— caMoCTOATeNbHO (OopMyaHpoBaTh OOOOIIEHHS W BBIBOJABI 10 pe3ylbTaTaM IMPOBEAEHHOTO
HAOIOACHNs, HMCCIEeIOBaHMs, OIICHHWBATh JOCTOBEPHOCTH IOJYYEHHBIX pPE3yJbTaTOB, BBIBOJIOB H
0000IIICHMI;

— IPOTHO3MPOBATHBO3MOYKHOEPA3BUTHEIIPOLIECCA,aTAKKEBBIIBUTAThIIPEIIOIOKEHUSIOETO Pa3BUTHH B
HOBBIX YCJIOBHSIX.

Pabora ¢ undopmanueii:



—  BBIIBJIATH AePUIUTHI MH(GOPMALMU, JAaHHBIX, HEOOXOAUMBIX Ui OTBETAa Ha BOMPOC M JI pElIeHUs
3a/1a4u;

— BBIOMpaTh WH(POPMANMIO U3 MCTOYHUKOB PA3IMYHBIX THIIOB, aHAIM3UPOBATh, CUCTEMATH3UPOBATH U
MHTEPIPETHPOBATH MHPOPMAIIHIO PA3IMYHBIX BUIOB U (JOPM TPEACTABICHUS;

— CTPYKTypUpOBaTh HWH(GOpMaIMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax, WILIIOCTPUPOBATDH
rpaduyYecKu;

—  OLIEHWBATHHAAEKHOCTHHH(POPMAITTUIIOCAMOCTOS TEIIEHOCHOPMYITNPOBAHHBIMKPUTEPHSIM.

KoMMmyHUKaTHBHBIE  yHHUBepcajbHble  y4yeOHble  JelicTBUA

Oo01menue:

— BOCIPUHUMATH U GOPMYIHUPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBUSAMU U IEJISIMHA OOIIEHUS; SICHO,
TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3pEHUS B YCTHBIX U MMCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS
10 XO/ly pEeIICHUS 3a/1a4l, KOMMEHTHUPOBAThH MOJyYEHHBINA Pe3ysIbTarT;

— B XoJe OOCYXJCHHS 3a/laBaTh BONPOCHI IO CYIIECTBY OOCYKIaeMOll TEMbI, MPOOJIEMEI,
pelaeMoii3agauu, BbICKa3bIBaThUACH, HAIICTICHHBICHATIOM CKPEIICHHU S ;CONIOCTABISATHCBOU
CYXIACHHUSICCYKICHUSIMUIPYTUX y4aCTHUKOBINAIIOTA,00HAP Y KHUBAThPA3TUINCHCXOICTBO TO3UIUH; B
KOPPEKTHOH opMe GopMyTupOBaTh Pa3HOTIACHS, CBOM BO3PAXKECHHUS;

— TMPEeACTaBNATh  pe3yJabTaThl  pEHICHUs  3aJayd, OSKCIEpPUMEHTa, HUCCIEJOBaHUs, IMPOEKTA;
CaMOCTOSITENILHO BBIOMpaTh (PopMaT BBICTYIUICHUS C y4ETOM 3aqad MPE3CHTAMA M OCOOCHHOCTEH
ayTUTOPHUH.

PeryisiTUBHbIeYyHHBepPCAIbHbIEYUYeOHbIeIei CTBHS

Camoopranusamnus:

COCTaBJIATH IUTAH, aJITOPUTM PEIICHUS 3a/1a4H, BEIOUPATh CIIOCO0 PENICHUS ¢ YIETOM UMEIONUXCS PECYPCOB

U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BapUaHThI PEUICHHUH ¢ yUETOM HOBOU

uHpOpMannu.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTE/JICKT:

— BJAJETh HaBBIKAMHU I[IO3HABATCIIBHONH pEeQIIeKCHH KaK OCO3HAHHS COBEPIIAEMBIX JEHCTBUH U
MBICJIUTEIIBHBIX TPOIIECCOB, UX PE3YJIbTATOB; BIAJETh CIOCOOAMH CAMOIPOBEPKU, CAMOKOHTPOJIS
mpoliecca 1 pe3ylibTaTa pelieHusl MaTeMaTH4ecKoi 3a/1auH;

— TPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH IPHU PEIICHUH 33]a4d, BHOCUTh KOPPEKTUBHI B
JESATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSTENILCTB, IAHHBIX, HAWIECHHBIX OINMOOK, BBISBICHHBIX
TPYAHOCTEN;

— OIICHUBATh COOTBETCTBUE pe3yjbTaTa IEJIU U YCIOBHUSM, OOBSCHATH NPUUYUHBI JOCTHXKECHUS WU
HEJIOCTIDKCHHST PE3YNIbTAaTOB JCATEIHHOCTH, HAXOJIUTh OIIMOKY, JaBaTh OLIEHKY MPHUOOPETEHHOMY
OTIBITY.

CoBMecTHasIIeATEIbHOCTD:

— TIOHMMAaTh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHONW W WHIUBUAYAIbHONW pabOThI MPHU pelIeHUN
y4eOHBIX 3amad, MPUHUMATD eNb COBMECTHOI NeSITeNIbHOCTH, TUTAHUPOBATH
OpraHU3aIMIOCOBMECTHONPAOOTHI, pacipeAesIIThBUBIPA0OT, IOTOBAPUBATHCS,00CY)K/IaTh  MPOIECC U
pe3ynbTat paboThl, 000011aTh MHEHHUS HECKOJIBKUX JIFOJICH;

— y4acTBOBaTh B IPYIIOBBIX Gopmax paboThl (0OCyxkaeHHsl, 0OOMEH MHEHUH, «MO3TOBbIE HITYPMbI» U
WHBIC), BBITOJHATH CBOIO YacTh pabOThI W KOOPAWHHPOBATH CBOW JACHCTBHS C JIPYTUMHU UJICHAMH
KOMaHJpl, OIEHUBAaTh KadyeCTBO CBOEro BKIaJAa B OOMMA MPOAYKT MO  KPUTEPHSIM,
chopMyTUpPOBaHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUS.

MNPEAMETHBIE PE3VYJIbTATHI
[IpenmeTHble pe3ynbTaThl OCBOEHHUS pabouell mporpamMmbl 1O MaTeMaTHKE NpPEACTaBICHbl MO TojAaM
o0ydeHHs B paMKaXx OT/EIbHBIX KypCOB B COOTBETCTBYIOUINX pa3zenax Hacrosiel [Iporpammel.

PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA
«AJITEBPAUHAYAJITAMATEMATHUYECKOI'OAHAJIM3A»
I[TOACHUTEJIbHAA 3AIINCKA
VY4eOHsblii Kypc «Anrebpa U Hadajga MaTeMaTHUYECKOTO aHAJINW3a» SBISETCS OJHUM U3 Haubosee
3HaYMMbIX B TMIpOrpaMMe CTapIied IIKOJbI, IOCKOJIbKY, C OIHOH CTOPOHBI, OH oOOecleYnBaeT
MHCTPYMEHTAJIbHYIO 0a3y i1 H3Y4eHHMs] BCEX E€CTECTBEHHOHAyUYHBIX KypCOB, a C JPYroil CTOPOHBI,
dopmupyeT Joruyeckoe U abCTpaKTHOE MBIIUICHUE y4alluxcs Ha ypOBHE, HEOOXOJUMOM JUIsl OCBOCHUS



nH(popMaTUKH, OOIIECTBO3HAHMS, HCTOPUH, CIIOBECHOCTH M APYIMX AMCIMIUIMH. B paMkax gaHHOTO Kypca
y4aniecs: OBJQJICBAIOT YHUBEPCAIBHBIM SI3LIKOM COBPEMEHHOW HAayKH, KOTopas (OpMYIHPYEeT CBOU
JIOCTMDKCHHST B MaTEMaTHUYECKOH (hopme.

Y4eOHbIi Kypc anreOpsl ¥ Ha4aal MaTEMaTHYEeCKOTO aHallM3a 3aKIIaJbIBA€T OCHOBY JUIsl YCIICIITHOTO
OBJIQJICHHS 3aKOHAMH (U3HKH, XMMHUHU, OMOJIOTHH, TOHUMAHUS OCHOBHBIX TCHICHIIMHA Pa3BUTHUS SKOHOMHUKH
U OOIIECTBEHHOHN JXW3HHU, TO3BOJISIET OPHEHTUPOBATHCS B COBPEMEHHBIX IH(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOIb30BaTh MX IS JalbHEHIIEro 0Opa3oBaHus U B MOBCEIHEBHOW XKHU3HU. B
TOXKE BpeMsi OBJaJeHHWE AaOCTPaKTHBIMA M JIOTUYECKH CTPOTUMH KOHCTPYKIHUSMU aireOpel U
MaTEMaTHYECKOr0 aHaJIM3a Pa3BUBACT YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTHHHOCT,
JOKa3bIBaTh YTBEPKICHUS C IMOMOIIBI0 WHAYKIIMA U PACCYKIaTh IEAYKTHBHO, UCTIOIH30BaTh 0000IICHNE
¥ KOHKPETHU3AIUI0, a0CTparupoBaHUE M aHAIOTHIO, POPMHUPYET KPEaTUBHOE M KPUTHUCCKOE MBIIIJICHUE.

B xone usydenus kypca «Asredpa ¥ Hayajla MAaTEeMAaTHYECKOTO aHAIM3a» ydalluecs IMOJIy4yaroT
HOBBI OMBIT PEHICHUs] MPUKIAJAHBIX 3aJlady, CaMOCTOSITEILHOIO MOCTPOCHUS MAaTeMaTUYECKUX MOJeieH
pEATBbHBIX CUTYAllMi, HHTEPIPETAUUN NOJIYYEHHBIX PELICHUN, 3HAKOMATCS C IPUMEPAMH MATEMATUYECKUX
3aKOHOMEPHOCTEH B MPUPO/IE, HAYKE U UCKYCCTBE, C BBIJAIOMIMMUCSI MATEMATUUYECKUMH OTKPBITUAMHU U UX
aBTOpPaMH.

VYueOHbIli Kypc 00JagacT BOCHUTATEIBHBIM IOTEHIIMATIOM, KOTOPBIM pealn3yeTrcs Kak uepes
y4eOHBIH MaTepuaj, CHOCOOCTBYIOMUKA (OPMHUPOBAHHUIO HAYYHOTO MHPOBO33PEHHS, TaKk W dYepe3
cnenupuKky y4eOHOH MJCSITENbHOCTH, TPEOYIOIIeH MPOMOJDKUTEILHON KOHIICHTPAIlMK BHUMAHHMS,
CaMOCTOSTEJIbHOCTH, aKKyPAaTHOCTH U OTBETCTBEHHOCTH 32 IOJIYYE€HHBIN PE3YJIbTAT.

B ocHoBe wmetomukum oOydyeHuss anreOpe W HavajgaM MaTEMaTUYeCKOro aHalih3a JICKHUT
NEeSTENIbHOCTHBIN MPUHIUI O0yYEHUSI.

B crpykrype yueOHOTO Kypca «Auredpa M Hadajga MaTeMaTHYCCKOTO aHAIN3a» MOXKHO BBIJICITHTH
CIEyIOIINE COJepKaTeIbHO-MeToquueckre TuHUHM: «Yucna u BelUHCICHUS», «DYHKUUU U TpaQUKm»,
«YpaBHeHMsT M HepaBeHCTBay, «Hauama marematmueckoro anamusay, «MHOXecCTBa M JOruka». Bce
OCHOBHBIE COJIEP)KaTEIbHO-METOUYECKIE JHUHUHM H3YYaloTCS Ha MPOTSHKEHUU JIBYX JIeT OOydeHUs B
CTapuied IIKOJIE, €CTECTBEHHO MOIOJHAS APYr Jpyra M MOCTENEHHO HACHIIAsCh HOBBIMHU TEMaMH M
paznenamu. MOXHO ¢ yBEPEHHOCTbIO CKa3aTh, YTO JAHHBIM KypC SIBISIETCS MHTEIPATUBHBIM, MOCKOJIBKY
o0beMHSIET B ce0e CoAepKAHWE HECKOJBKMX MAaTeMaTUYeCKUX ITUCIHIUIMH, TaKhX Kak anredpa,
TPUTOHOMETPHS, MaTEMAaTUUYECKUM aHaIU3, TEOpUsS MHOXECTB, MaTeMmaTuyeckas joruka v aAp. Ilo mepe
TOTO, Kak ydJamluecs OBIAJCBAlOT BCE Oojiee IMUPOKMM MATEMAaTHYSCKUM amlmnapaTtoM, y HHUX
MocNe0BaTeNbHO (OPMUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTeMAaTUYECKYI0 MOJIEIb
pEabHOM  CUTyalluM, NOPUMEHSTh 3HAHHS, I[IOJIYYECHHbIE TIPU H3YYEHUH Kypca, Uil PELICHUS
CaMOCTOSTENbHO cPOPMYITUPOBAHHON MaTeMaTHUYECKON 3a]]auH, a 3aTEM UHTEPIPETUPOBATH CBOI OTBET.

ConepxarenpHO-MeTOIUYECKasT JUHUA «Yuciia W BBIYUCICHUS» 3aBepiiaeT (OpMHPOBAHHE
HABBIKOB HCIIOJIb30BAHUS JACHCTBUTEIBHBIX YHCEI, KOTOpOe ObLIIO Ha4aTo B OCHOBHOM IKoje. B cTapiieit
IIKOJIE Ha 0a30BOM YpPOBHe 0C000€ BHUMaHUE ynemsieTcs (POPMUPOBAHUIO MPOUYHBIX BBIUUCIUTEIHHBIX
HABBIKOB, BKJIIOYAIOIIMX B Ce€O0sl HCIOJNIb30BaHHUE PA3NUYHBIX (OpPM 3amucu JEHCTBUTEIHHOTO YHCIA,
YMEHHE pPAlHUOHAIIBHO BBINIOJIHATH JEUCTBUSA C HHMH, [J€JIaThb MPUKUAKY, OLECHHBATh pPE3YJbTar.
OOyyaronuecs TMONMYYarOT HAaBBIKM MPUOMIKEHHBIX BBIUYMCICHUM, BBITIOJHEHHS JACUCTBUN CUHCIAMHU,
3alMCAaHHBIMU B CTaHAAPTHOM (hOpMe, UCTIOIb30BaHUSI MATEMATUUECKIUX KOHCTAHT, OIICHUBAHUS YHUCIIOBBIX
BBIPAKCHUI.

Ha yray6ienHom ypoBHe 0cob0e BHUMaHHE ynemnsieTcs GOpMHUPOBAHUIO HABBIKOB PAIlMOHATBHBIX
BBIUMCJICHUH, BKIIOYAIONINX B ce0s UCHOIB30BAHUE PA3MUYHBIX (OpM 3allMCH YWCIa, YMEHHE JeNaTh
MPUKUJIKY, BBITIOJHATH NPUOIMKEHHBIC BBIYMCICHHS, OLIEHUBATh YHCIOBBIE BBIpAXKEHUs, paboOTaTh C
MaTE€MaTUYECKUMH KOHCTAaHTaMU. 3HAKOMbIE YYAIIMMCSI MHOKECTBA HATypPaJIbHbIX, LIEJIbIX, pAlMOHAIBHBIX
1 JSUCTBUTEIBHBIX YHCEII JTOTOIHIIOTCS MHOKECTBOM KOMIUIEKCHBIX YHcel. B KaXkaoM u3 3THX MHOKECTB
paccMaTpUBAIOTCS CBOWCTBEHHBIE €My crheluduueckue 3aJadyd W ONepalldd: JIeJIeHHe Halleso,
OTIEpUPOBAHUE OCTAaTKaMHW Ha MHOXECTBE IIeJIBIX YHCET; OCOOBbIe CBOWCTBA pAIMOHAIBHBIX U
UPPAIMOHATIFHBIX YMCEN; apu(METHUECKHE OTEpaIliy, a TaKKe U3BIICUCHNE KOPHS HAaTypalbHOW CTETEeHU
Ha MHOKE€CTBE KOMIUIEKCHBIX 4Hcell. biiarogaps mocienoBaTelbHOMY PaCIIMPEHUIO KPyra UCIOIb3yEMbIX
YrCceN U 3HAKOMCTBY C BO3MOXKHOCTSIMU UX NMPUMEHEHUS JJIs PEHICHUs PAa3IUYHBIX 3a/1ad (HopMHUpYyeTCs
MPEJCTABICHUE O €JUHCTBE MAaTEMAaTUKHU KaK HAYKH U €€ pOJIM B MOCTPOECHUH MOJENIEN pealbHOTO MHUPA;
HIMPOKO HUCIIONB3YIOTCA 00001IEHNE i KOHKPETU3aIHSl.

Jluaus «YpaBHEHUS W HEPABEHCTBA» PEAM3yeTCs Ha MPOTSHKEHUH BCETro OOYYEHMsI B CTapIei
LIKOJIE, IIOCKOJIBKY B KaxJA0M paszaene [IporpaMMsl pe1yCMOTPEHO PELIEHUE COOTBETCTBYIOIIMX 3a1ad. B
pe3yabpTaTe ydJammuecss Ha 0a30BOM M YIJIy0JI€HHOM YPOBHEe OBJIQJI€BAIOT PA3IUYHBIMH METOJaMH



pelIeHUs pallMOHANbHBIX, UPPAlMOHATbHBIX, TOKA3aTENbHbIX, JOrapu(HMUIECKUX U TPUTOHOMETPUIECKHUX
YpaBHEHMIA, HEPABEHCTB W CUCTEM, a TaKXKe 3ajad, coAepXamux napamerpbl. llodydeHHble yMeHUs
HIMPOKO HCIOJB3YIOTCS TpU HCCIEAOBAHUM (QYHKIUH C TOMOIIbIO TPOU3BOAHOM, MpPH pElIeHUU
NPUKIAJHBIX 33]a4 M 337a4 Ha HAaXOXKJICHHE HauOOJBIIMX M HAMMEHBIIMX 3HaYeHud (yHkumu. [lanHas
coJlep)KaTeNbHasl JIMHUS BKIIOYaeT B cels Takke (opMHpoBaHHME YMEHUN BBIIOJHATH PAcUEThl IO
dopmymnamM, npeoOpa3oBaHUsl PALMOHANBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKCHHM, a
TaKk)Ke BBIPAKEHMM, colepKallux cTeneHu u Jjorapudmbl. briaromaps usydeHuro anreOpanveckoro
MaTepHaia MPOUCXOAUT JalbHENIIee pa3BUTHE aJITOPUTMHUECKOTO U a0CTPAKTHOTO MBIIICHHS YYaITHXCS,
(bopMUPYIOTCS HABBIKU JEIYKTUBHBIX PacCyXIE€HUU, pabOThl C CUMBOJIBHBIMU (hOpMaMHU, MPEICTABICHUS
3aKOHOMEPHOCTEH M 3aBHCUMOCTEH B BUJE PAaBEHCTB M HepaBeHCTB. AinreOpa mpemiaraer 3(h(eKTuBHbIC
UHCTPYMEHTBI TUISI pelieHus
NPaKTUYECKUXHECTECTBEHHOHAYUHBIX3a/1a4,HATJIs1 THOJeMOHCTPHPYETCBOMBO3MOKHOCTUKAK SI3bIKA HAYKH.

CopepxarenbHo-MeToMYecKass TUHUSA «DyHKIUU U TpaduKU» TECHO MEperieTaeTcs ¢ JIPyrumMu
JUHUSMHU Kypca, MOCKOJIBKY B KaKOM-TO CMBICNIE 3aJaéT IOCIIEOBAaTEIIbHOCTh M3YYEHHUS MaTepHuaa.
N3yueHue cTeneHHoM, MOKa3aTeIbHOU, JIOTapU(PMUICCKON  TPUTOHOMETPHIECKUX (DYHKIIMI, UX CBOWUCTB
U TpaduKOB, UCTIONb30BaHNE (PYHKIUH JUIs peIIeHHs 3a/1a4 U3 JAPYTHX Y4eOHBIX MPEIMETOB M pealbHOU
JKU3HU TECHO CBS3aHO KaK C MaTeMaTHYECKHMM aHAIM30M, TaK U C PEIICHUEM YpPaBHEHHH M HEPAaBEHCTB.
[Tpu sTOM GoJbIIOE BHUMAHUE yJensieTcs (OPMUPOBAHUIO YMEHUS BbIpakaTh (HOpMyJIaMU 3aBUCUMOCTHU
MEXy pa3IUYHBIMU BEIMYMHAMH, UCCIICAOBATH MOJyYeHHbIE (DYHKIMH, CTPOUTH UX rpaduku. MaTtepuain
9TOM COJIep>KaTeNbHON JIMHUU HalleJleH Ha pa3BUTHE YMEHUN M HABBIKOB, MO3BOJISIONIMX BBIPAXKATh
3aBHCUMOCTH M@Ky BEIMYMHAMHU B PA3IMYHON (hopMe: aHAIMTUIECKOH, rpaduyueckoii u ciioBecHOM. Ero
U3YyYEHHE CIOCOOCTBYET PAa3BUTHIO AITOPUTMHUYECKOTO MBILIUICHUS, CIOCOOHOCTH K O0OOOIEHUI0 U
KOHKPETHU3AIMH, UCTIOJIb30BAaHHIO aHAIOTHH.

CopepxarenpHasi nuHUS «Hadana MaTemMaTHUecKoro aHanan3a» I[O3BOJSET CYLIECTBEHHO
pacMpuTh KPYrKakMaTeMaTHUECKUX,TaKi MPUKIAJHBIX 337a4,JJOCTYIHBIX HIKOJbHUKAM,TaK KaK y HUX
MOSIBJISIETCS.  BO3MOXHOCTh CTPOUTH TpaUKH CIOXKHBIX (DYHKIMNA, OMNpEeAeNsiTh WX HauOoIblIue U
HaVMEHBIINE 3HAYEHUS, BBIYUCIATE IUIOMAnu (GUryp U oOBEMBI TN, HAXOAUTh CKOPOCTH M YCKOPEHHS
MIPOILIECCOB. Jannas coJiepKaTesbHast JTUHUS OTKpPBbIBaET HOBBIE
BO3MOXXHOCTHIIOCTPOCHUSIMATEMaTHYECKUXMO/ IeIeH peaTbHBIX CUTYAIIHA,T03BOJISICTHAXOUTh ~ HAWITy4IIee
pellieHrue B MPHUKJIAAHBIX, B TOM YHCIE COLMAIbHO-d)KOHOMHUYECKUX, 3a/adyaX. 3HAKOMCTBO C OCHOBAaMH
MaTEMaTUYeCKOro0 aHajdn3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMaIbHO-JIOTHYECKOTO H
KpEaTHUBHOTO MBINUICHHS, (OPMUPOBAHUIO YMEHHH PACIIO3HABATH MPOSBICHUS 3aKOHOB MAaTeMaTHUKU B
HayKke, TeXHUKe M HcKyccTBe. OOyyarommecs: y3HalOT O BBIAAIOIIUXCS Pe3yibTaTaX, MOJYYeHHBIX B XOJe
pa3BUTHS MATEMATHKU KaK HAyKH, U 00 UX aBTOpax.

ConepxaTenbHO-MeTOINYECKass JTHHUS «MHOXECTBAa WM JIOTHKA» BKIOYaeT B CeOS AIEMEHTHI
TEOPUH MHOKECTB U MaTeMaTHYeCKO JIOTUKU. TeopeTHKo-MHOKECTBEHHBIE IIPEACTABICHUS IPOHU3BIBAIOT
BECh KypC IIKOJBHOW MaTeMAaTWUKU W TpEAJiararoT Hanboliee YHUBEPCAIbHBIN S3bIK, OOBEIUHSIOMNN BCe
pasziensl MaTeMaTUKH U e€ MPHUJIOKEHHWH, OHU CBSI3BIBAIOT pa3Hble MaTeMaTWYeCKHe IUCLUIUIMHBI U MX
NPUIOKEHUsI B euHOe 1enoe. [109ToMy BaXHO JaTh BO3MOXKHOCTH HIKOJBHHKY MOHHUMATh TEOPETHKO-
MHOECTBEHHBIN S3BIK COBPEMEHHON MaTEeMAaTUKHU M HUCIIOJIb30BaTh €ro Ul BBIPAXKEHUS CBOUX MBICIIEH.
JlpyruM BaXKHBIM TNPU3HAKOM MaTeMaTHKH KaK HAYKH CIIEAYEeT NMPU3HATh CBOHCTBEHHYIO € CTPOTOCTH
00OCHOBaHMH M CIIEZIOBAaHUE OIpPENEeNEHHBIM IpaBUJIaM IIOCTPOEHUS J0Ka3aTelIbCTB. 3HAKOMCTBO C
JJIEMEHTAMH MaTEMaTHYECKOW JIOTUKH CIHOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIUICHHUS YYalIuXcs,
MO3BOJISIET MM CTPOUTh CBOM pAacCYy)KICHHMs Ha OCHOBE JIOIMYECKMX HpaBuil, (OPMHUPYET HaBBIKU
KPUTUYECKOTO MBITIIJICHHUS.

B yue6HOM Kkypce «Anrebpa M Hayajga MaTeMaTHMYECKOTO aHAINW3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO MOJICIMPOBAHMs, KOTOpPbIE TPU3BAHBI CIOCOOCTBOBaTh (DOPMUPOBAHHIO HABBIKOB
MOCTPOCHUS MOJIENIeH peabHbIX CUTYallUi, UCCIEJOBAHUS 3TUX MOJENel ¢ MOMOIIbIO anmnapara ainreopsl
U MaTeMaTHYECKOTO aHali3a, WHTEPIPETAINU TONyYSeHHBIX pPe3yabTaToB. Takue 3alaHus BIUIETEHBI B
Kax/1pli 13 pasznenoB [IporpamMmel, MOCKOJIBKY BECh MaTepHall Kypca IMIMPOKO UCIONB3YETCs Ul peIeHUs
NpUKIaaHbIX3a1a4d. llpu  pemeHHMM  peanbHBIX  TPAKTHYECKAX 33734 y4alluecss  pPa3BHBAIOT
HaOJI01aTeIbHOCTh, YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, UCHOIB30BATh aHAJIOTHIO,
0000mIaTh M KOHKPETH3MPOBATh MpodieMy. JlesTenbHOCTh MO (OPMHPOBAHUIO HABBIKOB DPEHICHUS
NPUKIAJHBIX 3a/lad OpraHU3yeTcss B Ipollecce M3Y4YeHUs BCeX TeM Kypca «Anrebpa W Hayana
MaTeMaTHYECKOTO aHAITN3ay.

Obmree YHCII0 4acoB TUISL U3Yy4EeHUS y4eOHOro Kypca «Anrebpa "
HavajaMaTeMaTHYeCKOTOaHaIn3a», Ha 6a3oBoM ypoBHe—170 wacoB: B 10kiacce — 68 gacoB (2 gaca B



Heneno), B 11 xkmacce —102 yaca (3 yaca B Heenio).

OOmiee 4McI0 4YacoB Uil M3y4YeHHs y4yeOHOro Kypca «Anrebpa W Hayala MaTeMaTHYECKOTO
aHan3ay» Ha yrJay0JéHHOM ypoBHe, — 272 vaca: B 10 kiacce — 136 gacos (4 yaca B Hezeno), B 1 1kimacce—
1364acoB (4 yaca B HE/ICTIIO).

NPEIMETHBIEPE3YJIbTATDBI
KxoH11yo6yueHus100 yqaromuicanonydnTCIeIyI0IHepeAMETHbIEPE3YIbTaThl:

10 kaace
ba3oBblii  ypoBenbr Yuciaa wu
BbIYUCJICHUS:

OIIEpPUPOBAThH MOHATHSMU: PALMOHAIBHOE U JIEHCTBUTEIBHOE YMCIIO, OOBIKHOBEHHAs M JECATUYHAs
Ipo0Ob, MPOLICHTHI,

BBINOJIHATE apu(METUYECKHE ONEPALUHU C PAllMOHATIBHBIMU U JCHCTBUTEIbHBIMHU YUCIIAMU;

BBITOJIHATh TPUOIKEHHBIE BBIYMCICHHUS, MCIIOJIB3YS MpaBWIIa OKPYIJICHUs, J€NaTh MPHUKUIKY H
OLICHKY Pe3yJIbTaTa BIYMCIICHUN;

ONEpPUPOBATh TOHATHSMHU: CTENEHb C LEJNbIM I[OKa3aTeJaeM, CTaHgapTHas Qopma 3amucu
JEMCTBUTENILHOIO YHCIA, KOPEHb HATypajlbHOW CTENEHHU, HCIOJIb30BaTh HOAXOAALIYI0 (opMy 3amucu
JEUCTBUTEIIBHBIX YHCEN ISl PELICHUs TPAKTUYECKHUX 3aa4 U IIPEICTABICHNS JaHHbIX;

OIIEpUPOBATh NMOHITUAMU: CUHYC, KOCUHYC U TaHT'€HC IIPOM3BOJIBHOIO YIJjla, UCIIOJIb30BaTh 3alllCh
IPOM3BOJILHOIO YIJIa uepe3 0OpaTHbIE TPUTOHOMETPUYECKHE (DYHKIIHH.

YpaBHeHusin HepaBeHCTBA:

OnepupoBaTh TMOHATUSAMHU: TOXKIECTBO, YPABHEHHME, HEPABEHCTBO; II€JIOE, PALUOHAIBHOE,
UPpaLMOHATIbHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPaBHEHUE;

BeinonuaTe npeoOGpazoBaHMsl TPUTOHOMETPUYECKUX BBIPAXKEHUN M peliaTh TPUTOHOMETPUYECKHE
YpaBHEHHUS.

BeinonuaTe npeoOpa3oBaHusl LENbIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUN U pelaTh
OCHOBHBI€ THUIIbI LIEJIbIX, PAIIMOHATIBHBIX U HPPALMOHAJIBHBIX YPaBHEHUI 1 HEPABEHCTB.

[IpuMeHTh ypaBHEHHMST M HEpPABEHCTBA /I DPEIIEHUS MaTEeMaTHMYECKMX 3ajJad M 3a1ad U3
pa3IUYHbIX 00J1aCTe HAyKU U pealibHOM JKU3HH.

MogenupoBaTh pealbHbIE CUTYallMd Ha S3bIKE alreOpbl, COCTABIATH BBIPAXKEHMS, YpaBHEHUS,
HEPaBEHCTBA IO YCJIOBUIO 3aJauyM, MCCIEA0BaTh IOCTPOCHHBbIE MOJEIU C MCIIONb30BAaHUEM amimapara
anreopsol.

@Oynxkuunu rpapuxn

OnepupoBaTh MNOHATUAMM: (YHKIHMS, CIIOCOOBI 3alaHus (DYHKIUM, OOJIACTH ONpEAeTeHUs MU
MHO’KECTBO 3HaU€HUN QYyHKIUH, Tpa@uK QYHKIUH, B3aUMHO OOpaTHbIE (PYHKIIUH.

OmnepupoBaTh MOHATHAMHU: YETHOCTb M HEYETHOCTh (DYHKIUM, HYIU (YHKIHH, MPOMEXYTKH
3HAKOMOCTOSIHCTBA.

Hcnonb3oBatek rpapuky GyHKIMHA U1 pelieHns ypaBHEHHUH.

Crpouth 1 4uTaTh rpa@uKu TMHEHHON (PYHKUIMHU, KBaAPATUUHON (DYHKIMHU, CTETIEHHON (QyHKIUU C
LIEJIBIM TIOKA3aTENIEM.

Hcnonb3oBark rpaduky QyHKUMH AJ MCCIEAO0BAaHUS MPOLECCOB M 3aBUCHUMOCTEH MpH pelieHuu
3aa4 U3 JIPYrux y4yeOHBIX MPEIMETOB U pealbHOM >KM3HM; BbIpaXaTb (pOpMysaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMU.

Havana maTeMaTH4ecKoOro anaausa

OnepupoBarh NOHATHAMU: MOCIEI0BATENILHOCTh,apU(METHUECKAst U TEOMETPHUECKask IPOrPECCUH.

OmnepupoBaTh NOHATUSAMH: OECKOHEUHO YOBbIBAIOIIasi TEOMETPHUECKas POTPECCHsl, CyMMa
0ecKOHEYHO yObIBAIOLIEH reOMETPUUYECKON MTPOrPECCUU.

3agaBarh MOCIEI0BATEIBHOCTH PA3IMYHBIMU CLIOCOOAMU

Hcnonws30BaTh CBOWCTBA MOCIEAOBATENIBHOCTEN U TPOTPECCUM IS PELIEHUS PEAIbHBIX 3a7a4
IIPUKIIATHOTO XapaKkTepa.

MHoxkecTBau JOrMKa

OnepupoBaTh MOHATUSAMHU: MHOKECTBO, OTIEPALIUU HAJl MHOYKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIH anmapar JijIsl ONMCaHUs peajbHbIX MPOLIECCOB U
SIBIICHUM, TIPU PEIICHUH 3a/1a4 U3 APYTUX y4eOHBIX MPEIMETOB.

OnepupoBaTh MOHATUSAMU: ONIpeieNIEHUE, TEOpPEMA, CIIEACTBHE, JOKA3aTENbCTBO.
Yrayo6aennsliiypoBenb Ynciaa u
BbIYHMCJIEHUS



CB00OOHO ONEpPUPOBATH MOHATUSAMU: PALMOHATIBHOE YHMCIIO, OECKOHEYHas MepuoandecKas Apoob,
IPOLEHTHI; HUPPALMOHAIBHOE YHUCIIO; MHOYKECTBA PALMOHAJIBHBIX M JECHCTBUTENBHBIX UHUCEN; MOAYJb
JNEUCTBUTEILHOIO YHUCIIA.

[TpumeHsTh OpoOWM M TPOLEHTHl S pelIeHHs NPUKIAAHBIX 3aJad U3 PazIMyYHBIX OTpaciel
3HAHUUHUPEATIbHOM JKU3HHU.

[TpumMeHsATh MPUOTIKEHHBIE BBIYMCICHUS, MTPABUIa OKPYTJICHHS, MPUKHUIKY M OLEHKY pe3ysbTara
BBIYHCIICHUM.

CB000/HO OmepUpOBaTh MOHATHEM: CTENEHb C LIEIBIM MOKa3aTeleM; UCIOIb30BaTh MOAXOSIIYIO
(bopMy 3anucu ASHCTBUTEIbHBIX YUCEN Ul PELICHUs IPAKTUYECKUX 3a/1a4 U MPE/ICTaBICHUS 1aHHbIX.

CB000AHOOIIEPUPOBATHIIOHATHEM: apH(PMETHUECKUKOpEeHbHAaTYpasibHOMcTenneHn.  CB0OOIHO

OIIEpUPOBATH OHATHEM: CTEIIEHb C PALIMOHAJIBHBIM I10KA3aTEIIEM.

CB000IHO OnIepUPOBATh MOHATUSAMHU: JIOTapU(M YKCIIa; AECATUUHBIC U HATYpaJbHbIE JIOTapU(PMBI.

CB000HO OnIEpUPOBATh MOHATUAMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC YHCJIOBOIO apryMEHTa.

OnepupoBaTh MOHATUSAMU: APKCUHYC, ApKKOCUHYC U apKTAaHI'€HC YMCIOBOTO apryMEHTa.
YpaBHeHMsIM HEPABEHCTBA

CB00OHO oOmepupoBaTh MOHATUSMHU: TOXKIECTBO, YpaBHEHHE, HEPAaBEHCTBO, PAaBHOCUIIbHBIC
YPaBHEHHUS U ypaBHEHUA-CIICICTBUS; PABHOCUIIBHBIC HEPABEHCTBA.

[IpuMeHATh pa3nuyHble METObl PELICHHUs PALMOHAIbHBIX U JIPOOHO-PALMOHAIBHBIX YPaBHEHUII,
IPUMEHSATh METOJl UHTEPBAJIOB ISl PEIIEHNS HEPABEHCTB.

CB00OHO onepupoBaTh MOHATUAMHU: MHOTOYJIEH OT OJHOW MEpPEeMEHHOI; MHOTOYIEH C IIeJIbIMU
K03 puIreHTaMy, KOPHH MHOTOWICHA; MPUMEHSTHh JeJIeHHEe MHOTOWIEHa HAa MHOTOWIEH C OCTaTKOM,
TeopeMy besy u Teopemy Buera miis pemenus 3anau.

CB00OOHO OmEepupoBaTh MOHATHAMHU: CHCTEMa JIMHEHHBIX ypaBHEHHMW, MATpHIA, OIPEICIUTENb
MaTpulbl 2 X 2 ¥ ero reoOMEeTPUYECKHM CMBICJ; HCIOJb30BaTh CBOMCTBA ompenenurens 2 X 2 i
BBIUMCJIEHHSI €r0 3HAU€HUs, NPUMEHSATh OMNPENCIIUTENH JJIs PELIEHUs] CUCTEMbl JMHEHHBIX ypaBHEHUM;
MOJIEJIMPOBaTh PEAJIBHBIE CUTYallUH C IIOMOIIBIO CHCTEMbl JIMHEHHBIX YPAaBHEHUMH, MCCIEN0BATh
IIOCTPOEHHBIE MOJIENIU C IIOMOILbIO MAaTPUIL] U ONPEEIIUTENEH, UHTEPIIPETUPOBATDH ITOJIYYEHHBII pe3yJbTar.

Hcnonb30BaTh CBONCTBA JEHCTBUN C KOPHIMHU AJIs MPE0Opa30BaHUsI BEIPAKEHHH.

BoinonHATe npeoOpa3oBaHMsl YMCIOBBIX BBIPAXEHHUH, COJAEpKAIMX CTENEHU C palMOHaIbHBIM
IIOKA3aTeJIEM.

Hcnonp3oBaTh CBOKCTBA J0rapuMOB i IpeoOpa3oBaHus JTOrapu(MUIECKAX BHIPAKECHHH.

CB00OOIHO oOIEepUpOBaTh MHMOHATUSMH: HpPpAaLMOHAIbHbIE, I1OKa3aTelIbHbIE U JOrapupMHUEcKue
YpaBHEHHUS; HAXOJUTh UX PELICHUS C MOMOUIbIO PaBHOCUJIBHBIX MEPEXOJI0B MM OCYILECTBISS MPOBEPKY
KOpHEH.

[IpumensTH OCHOBHBIE TPUTOHOMETPUUECKHE (hopmyibt L peoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAKEHUH.

CB0O0OOJHO OMepUpOBaTh MOHATHEM: TPUTOHOMETPUYECKOE ypaBHEHUE; MPUMEHATh HEOOXOAMMbIE
(bopMyIbI TSl pellIeHHsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUI.

MonenpoBaTh pealibHble CUTYallud Ha S3bIKE ajreOpbl, COCTaBISATh BBIPAXKEHHUS, YPaBHEHMS,
HEPAaBEHCTBA I10 YCJIOBHIO 3aJa4M, MCCIEN0BaTh IOCTPOEHHBIE MOJEIM C MCIIONb30BAaHMEM amrapara
anreopsol.

DyHKUMH U TPaQUKH

CB00OOHO omepupoBaTh MOHATUAMU: (YHKIMS, CIOCOOBI 3aJaHusd (YHKIUHU; B3aUMHO OOpaTHBIE
¢yHkuuu, kommno3uuus QyHKIUH; rpaduk (GYHKUMU; BBIIOJIHATH BJIEMEHTapHble NpeoOpa3oBaHUs
rpauKoB QyHKIMA.

CB00O/IHO oOmepHpoBaTh MOHATUAMHU: 00JACTh OMpEAETCHHUS M MHOXKECTBO 3HAaueHUH (yHKIMH,
HYJU (QYHKIIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

CB00O/IHO OmEpUpOBaTh MOHATHAMM: YETHbIE M HEUYETHBIE (DYHKIMH, MEpUOIUYECKUE (DYHKIIHH,
MPOMEKYTKH MOHOTOHHOCTH (PYHKIIMH, MAKCUMYMbl 1 MUHUMYMBbI (DYHKLIMHU, HauOOJIbIlIee U HAUMEHbILIee
3HaYeHHEe PYHKLIUHU HA IPOMEKYTKE.

CB00OHO OMEepUpOBaTh MOHATUSAMU: CTETIEHHAs (PYHKIMS C HATYpaJbHBIM U LIEJBIM IOKa3aTeseM,
rpaduK CTENEHHON (YHKIMU C HATypaJlbHBIM M IIENBIM IOKa3aTesieM; IpaduK KOPHS n-O CTEeNeHU Kak
(GyHKIIMM 00paTHOW CTENEHH ¢ HaTypaJIbHBIM ITOKa3aTeeM.

OmnepupoBarh MOHATUSAMH: JIMHEHHAsA, KBaJpaTUUHAs M JAPOOHO-IMHEHHAs (QYHKIMM; BBIIOIHATH
3JIEeMEHTapHOE UCCIIEIOBaHUE U TOCTPOCHUE UX IPpaUKOB.

CB000/1HO onepupoOBaTh MOHATUSAMU: ITOKa3aTeNIbHAs U Jorapugmuyeckas pyHKIIUHN, UX CBOMCTBA U
rpaduKy; UCTIONIB30BaTh UX TpadUKHU Ui PElICHUs] ypaBHEHUH.



CBoOOsHO  omepupoBaTh IMOHATUSAMHM: TPUTOHOMETPHUYECKAs  OKPYKHOCTb,  OIpEIEIICHUE
TPUTOHOMETPUUYECKUX (PYHKIUH YUCIOBOTO apryMEHTA.

Hcnonb3oBate rpadguku GyHKIUN I UCCIIENOBAaHUS MPOLECCOB U 3aBUCHUMOCTEH IPH PELICHUU
3a1a4 U3 JPYruX y4yeOHBIX MPEIMETOB U PealbHOM >KU3HU; BBIpaXaTb (pOpMylaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMU.

Hayana MaTeMaTH4eCKOro aHaJIM3a

CBoOosHO omepupoBaTh MOHATUAMHU: apupMeTHyeckass M TeoMeTpuYeckas Iporpeccus,
0ecKOHEeuHO yOBIBAIOIIasi FTEOMETPUYECKAsl IIPOTPECCHsl; TMHEHHBIN U SKCIIOHEHIIMAIBHBIA pocT, Gpopmyra
CJIO’KHBIX IPOLIEHTOB; UMETh IIPECTABIIEHUE O KOHCTAHTE €.

M cronb30BaTh MPOrpeccuy I PeLIeHHUs PealbHbIX 3a7a4 MPUKIAJHOTO XapaKTepa.

CBobosHO OIIEpUPOBATh HOHATUAMMU: [10CJIEI0BATENBHOCTb, CIOCcO0BI 3aJJaHus
MI0CJIEI0BATEIbHOCTEH,MOHOTOHHbIEH  OTPAaHWYEHHBIE  IOCJIEOBATEIBHOCTH;  IIOHUMAaThb  OCHOBBI
3apOXKIEHHUS] MaTEMAaTHYECKOI0 aHaIM3a KaK aHaln3a OECKOHEUYHO MaJlbIX.

CB000/IHO OTEpHPOBATH MOHATHAMU: HETIPEPBIBHBIE (PYHKLNHU; TOUKU pa3pbiBa rpaduka GyHKUIUY;
ACHUMIITOTHI rpaduka GyHKITUH.

CBo0OosHO omepHpoBaTh MOHATHEM: (YHKLHUS, HENpPEphIBHAs HA OTpPE3Ke; NMPUMEHSTH CBOWCTBA
HeNpepbIBHbIX QYHKIMHA AJIs pelIeHus 3a1ad.

CB00OOIHO OIEpUpOBaTH MOHATUSAMU: IIEepBas M BTOpas MPOU3BOAHbIE (YHKLMHU, KacaTelbHas K
rpaduKy QyHKIUH.

BbIuuciiaTe Npou3BOAHBIE CYMMBI, IPOU3BECHUS, YACTHOTO U KOMIIO3ULIUU IBYX (DYHKIMI; 3HATH
IPOM3BOJIHBIC DJIEMEHTAPHBIX (PYHKITHI.

Hcnonb30BaTh reOMETPUYECKUN U (PU3UUECKUI CMBICIT IIPOU3BOJHOM JUIs peLeHHs 3a/1ay.
MHoKecTBaH JIOTHKA

CB0060HO OnEpUPOBATh MOHIATUAMHU: MHOXKECTBO, ONIEPALIMU HAJl MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapaT JUlsl ONHCAHUS pPEATbHBIX MPOIECCOB H
SBJICHUH, IIPU PEIIEHUH 3a]a4 U3 APYrUX y4eOHBIX PEIMETOB.

CB00OOMHO OmEpHUPOBATH IMOHATUSMH: OIPENEICHUE, TEOpeMa, ypaBHEHHE-CIIEJCTBUE, CBOWCTBO
MaTeMaTHYeCKOro 00beKTa, J0Ka3aTelbCTBO, PABHOCUIIbHBIC YPABHEHUS U HEPAaBEHCTBA.

11 kaace
Bba3oBblii ypoBeHb UnciauBbIYMCICHUA:

OIIEPUPOBATH TOHATUAMU: HATYpalIbHOE, LIEJIO€ YHUCIIO, UCIOIb30BATh IPU3HAKU ACIUMOCTH
LEJIBIX YHUCEJI, PA3JI0KEHHUE YUCIIa HA MIPOCThIE MHOXKUTENN JIJIS PEILICHUS 3a1a4;

OIIEPUPOBATH MTOHATUEM: CTEIIEHb C PAllMOHAIBHBIM [1I0KA3aTENEM;

ONepUPOBATh NOHATUAMU: JOrapu(dm yucia, 1eCATUYHbIE U HATYPAJIbHBIE JOrapUPMBI.
YpaBHeHHAHN HEPpABEHCTBA:

NPUMEHATh  CBOMCTBA  CTENEHM i I[peoOpa3oBaHMs  BBIPAXKEHWH,  ONEpPUpPOBAThH
MOHATUSAMHU:II0KA3aTEIbHOCYPAaBHEHUEUHEPABEHCTBO,PEIIaTOCHOBHBICTUIIBIIIOKA3ATENIbHBIX YPABHEHUN U
HEPaBEHCTB;

BBINOJIHATE MPEoOpa3oBaHMs BbIPRKEHUH, coAaepXkKalluX JOrapu(mbl, ONepUpOBATh MOHATHIMU:
Jorapu(pmMuueckoe ypaBHEHHUE M HEPAaBEHCTBO, PEIIaTh OCHOBHBIE THIIBI JIOTAPU(PMUUYECKUX YPaBHEHUN U
HEPaBEHCTB;

HaxOJUTh PEUICHUS IPOCTEHIINX TPUTOHOMETPUIECKUX HEPABEHCTB; ONIEPUPOBAThH

MOHATUSAMHU: CUCTEMA JIMHEWHBIX YPAaBHEHUN U €€ PEILCHHUE,

HCIIOJIB30BaTh CUCTEMY JIMHEMHBIX YPABHEHU IS PEIICHMS IPAKTUYECKUX 3a1ad;

HaxOJUTh PELICHUS IIPOCTEUIIUX CUCTEM U COBOKYITHOCTEN PALIMOHAIIBHBIX YPABHEHUN U
HEPABEHCTB;

MOJIEIPOBATh peaibHbIE CUTYallMU Ha S3bIKE aJIreOphl, COCTABIATH BBIPAKECHHUS,

YPaBHEHUS,HEPABEHCTBAUCUCTEMBITNIOYCIIOBHIO3a/1a4H, UCCIIEI0BATBIIOCTPOCHHBIE
MO/IEJIMCHUCTIONb30BaHNeMaIlapaTaaareopsl.

DOyHKkUUM U rpadpukn:

OIIEpPUPOBATH MOHATHAMMU: NepUoOANYecKas (QYHKIIHS, TPOMEKYTKH MOHOTOHHOCTH (DYHKLIUHU, TOUKU
sKcTpeMyMa G YHKIUHU, HanOoJIbIlIee 1 HauMeHbIllee 3Ha4eHHs PYHKIIMU Ha IPOMEXKYTKE, UCIIOIb30BaTh UX
JUIs UcclieIoBaHMs (DYHKIIMH, 3aJJaHHOM IpaduKoM;

OTIEpUPOBATh MOHATHUSAMH: TpaUKH MOKA3aTeIbHOM, JOrapu(PMHUUECKON W TPUTOHOMETPHUUECKHX
¢yHkuui, n300pakaTb UX Ha KOOPJMHATHOW IJIOCKOCTH M MCIIOJIB30BATh JJIS PELICHHUsS YpaBHEHUH U
HEPaBEHCTB;



n300pakaTh HA KOOPJAUHATHON MJIOCKOCTU IpaUKU JUHEHHBIX YPaBHEHUN U UCIOIb30BATh UX JUIS
peLIeHUs CUCTEMBI JINHEWHBIX YPaBHECHUH;

UCIOJb30BaTh IpaduKkU (QYHKUMH JUId HMCCIEJOBAHUS IPOLECCOB M 3aBUCHUMOCTEH M3 JPYrux
y4eOHBIX TUCIUTLINH.
Havaja maTeMaTH4eCKOIo aHaIu3a:

ONEpPUPOBATH TOHATUAMHU: HENpephIBHAS (YHKUUS, MPOU3BOAHAS (YHKIMH, HCIOJIH30BATH
reoMEeTpUYECKUi 1 (pU3MUECKHil CMBICI TPOU3BOAHOM JUIsl pelleHHs 3a/1aY;

HAXO/IUTh MPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKUUH, BBIYUCISATH IPOU3BOIHBIE CYMMBI, TPOU3BEACHNUS,
YacTHOTO (DYHKIIMA;

UCIIOJIb30BATh MPOU3BOJHYIO JUIsI HCCIENOBaHUS (YHKIMM HAa MOHOTOHHOCTh H
9KCTPEMYMBI, IPUMEHSATh PE3YJIbTAThl UCCIEA0BAHM K IOCTPOECHUIO IPa(PUKOB;

HCIIOJIB30BATh IPOU3BOJHYIO I HAXO0KICHHs HAWJIYYILEro PELICHUS B IPUKIIAHBIX, B TOM YHCIIE
COLIMAJIbHO-)KOHOMHYECKHUX, 3a/1a4aX;

OIIEpPUPOBATH MOHATUSAMU: MEPBOOOPA3HASs M MHTErpall, IOHUMATh F€OMETPHUYECKUN U (PU3HUECKHIA
CMBICJI MHTErpaJIa;

HAXOJUTh NEPBOOOPA3HBIC IEMEHTAPHBIX (YHKIWN, BRIYUCIATH HHTErpaino Gopmyne Hprorona—
JleiOHuIIa;

pelaTh MpUKIAAHbIE 337a4, B TOM YHUCIIE COLMAIbHO-3KOHOMUYECKOTO U (PU3NYECKOTO XapakTepa,
CpencTBaMu MaTEMaTUYECKOIO aHAIU3a

Yri1y6/1éHHBINYpOBEHb
Yucnan BoIYMCIICHUS:

CBOOOJHO ONEpUpOBaTh MOHATHAMU: HATypallbHOE U 1I€J0€ YMCIO, MHOXKECTBA HATypallbHBIX U
LEJbIX YHUCEll, UCNOIb30BaTh NMpU3HaKK JenumocTH uenslx uncen, HOJ u HOK narypanbHbIX uncen Juist
peleHus 3a1a4, IpUMEHATh anroput™ EBkinuna;

CcBOOO/JIHO ONEpUPOBATH IOHATHEM OCTaTKa I10 MOJYJIIO, 3alKMChIBaTh HaTypalbHbIE 4YHCIA B
pa3IMYHBIX NO3UIIMOHHBIX CUCTEMAaX CUUCIICHMUS,

CBOOO/JIHO ONEpPUPOBATH IMOHATHSAMH: KOMIUIEKCHOE YHCJIO M MHOYKECTBO KOMIUIEKCHBIX YHUCEIl,
IpPEACTaBIATh KOMIUIEKCHBIE YHMCJIa B anreOpandyeckoil M TPUTOHOMETPUYECKOH (opMme, BBIOJIHATH
apru(MeTHUECKUE OTIepalliy ¢ HUMU B U300pakaTh Ha KOOPAWHATHOM IIIOCKOCTH.

YpaBHeHNsIN HEPABEHCTBA:

CcBOOOJIHO OIEpPUPOBaTh MOHATHUAMU: HPPALUOHAIBHBIE, IOKAa3aTeNlbHbIE U Jorapupmuueckue
HEPABEHCTBA, HAXOAUTh UX PEUICHMSI C TOMOLIbIO0 PABHOCUIIBHBIX IIEPEXO/IOB;

OCYILIECTBIATH OTOOp KOpPHEW IMpH pEHIeHUMH TPUTOHOMETPUUECKOTO YpaBHEHHs; CBOOOJHO
ONEepPUPOBATH TOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO, MPUMEHSATh HEOOXOoJuMble (OpMyIbl Uis
pelIeHrs OCHOBHBIX TUIIOB TPUTOHOMETPHUUECKUX HEPABEHCTB;

CBOOOJHO OIEPUPOBATH MOHATUAMHU: CHCTEMAa U COBOKYIMHOCTh YPaBHEHHIl W HEPaBEHCTB,
PaBHOCUJIbHBIE CHCTEMBl U CHCTEMBI-CIEICTBUS,HAXOIUTh PELIEHUS CHCTEMbl M COBOKYITHOCTEH
palMOHATIBHBIX, UPPALIMOHATIBHBIX, TOKA3aTENIbHBIX U JOrapU(pMHUECKUX YPAaBHEHUN U HEPABEHCTB;

pelmars  palMOHalbHBIE,  HppallOHalbHBIE,  [OKa3aTelbHbIE,  Jorapupmuueckue U
TPUTOHOMETPUUYECKHUE YPABHEHUS U HEPABEHCTBA, COACPKAILNE MOYJIN U TTapaMETPBhI;

MPUMEHTh TpaduyecKue METOJbl AJsl PEIICHHs YpPaBHEHHIl M HEpPaBEHCTB, a TaKXe 3aJad C
napaMeTpamy;

MOJIETTUPOBATh peajbHble CUTYallud Ha S3bIKE anreOpbl, COCTaBIATh BBIPAKEHUS, ypaBHEHUS,
HEPABEHCTBA U UX CHUCTEMBI 10 YCJIOBHUIO 3a/layM, UCCIIENI0BaTh MOCTPOEHHBIE MOJIEIHN C UCIOJIb30BaHUEM
anmnapara ajnreOpbl, UHTEPIIPETUPOBATH MOTYYECHHBIN pe3ynbTar.

DOynkuunu rpapukn:

CTPOUTH TPAPUKH KOMIO3UIUU (QYHKIIUNA C TTOMOIIBIO AJIEMEHTAPHOTO WCCIICIOBAHHS M CBOWMCTB
KOMITO3UIIUH JIBYX (PYHKLIUH;

CTPOUTH T€OMETpUUYeCKHe O00pa3bl YpaBHEHMH M HEPAaBEHCTB HAa KOOPAMHATHOM IIOCKOCTH;
CBOOOJTHO OMEpUPOBATh MOHATUAMU: TpadUKU TPUTOHOMETPUUECKUX (YHKUIUH; TPUMEHATh (YHKIUHU IS
MOJICJINPOBAHUS U UCCIEA0BAHUS PEATBHBIX MPOLECCOB.

Havana maTeMaTH4eCKOro aHau3a:

UCIOJb30BaTh TPOM3BOJHYIO ISl HCCleqoBaHUA (YHKIMM Ha MOHOTOHHOCTH U
JKCTPEMYMBI,

HaXOJUTh HauOoJIblIIee U HaMMEHbIIee 3HaYeHHs PYHKIIMHM HEMPEPHIBHOM Ha OTpE3Ke; UCII0JIb30BaTh
IPOM3BOJHYIO JJII HAXOKIEHUS HAWIy4lllero peuleHus B MPUKIAJAHBIX, B TOMYHCIECOLUAIBHO-



YKOHOMHUYECKHUX,3a1a9aX,IIONPEICICHUICKOPOCTUNYCKOPEHUST  Tpoliecca, 3aJaHHOro (OpPMYION WM
rpaduKom;

CBOOOJTHO OTIEPHPOBATH TOHATHIMH: TIEPBOOOPA3HAsL, ONIPEICIICHHBIA HHTETPAT,

HAXOJHUTh NIEPBOOOPA3HBIC NIEMEHTAPHBIX (PYHKIMA U BBIYUCISATH UHTErpait no ¢popmyne Herorona—
JleiiOHuIa;

HAXOJWTh IJIOMAIH IJIOCKUX (PUTYP U 0OBEMBI TEJ C IIOMOIILIO0 HHTETPANa;

UMETh TPEACTAaBICHHE O MAaTEeMaTHYeCKOM MOJCIMPOBAHUM HAa TPUMEpPE COCTaBJICHUS
g depeHINATbHBIX YPaBHEHHUI,

pemaTh NPUKIAIHBIE 33/1a49H, B TOM YHCJIE CONUATBHO-3KOHOMUYECKOTO M (PH3HUECKOTO XapaKTepa,
cpen.

COJAEP) KAHUEYYEBHOI'OKYPCA (I10 I'OJAM OBYYEHMUA)

10 xamace
ba3oBblii ypoBeHb

Yuciian BbIYUCICHUSA

Pammonanbueie  uyucna. OOBIKHOBEHHBIE W JECATUYHBIE JApOOH, TPOLEHTHl, OECKOHEUHBIC
nepuoguveckue apodu. Apudmernueckue onepauuyd ¢ palMoOHAJbHBIMU YHMCIaMH, IpeoOpa3oBaHUs
YHUCIIOBBIX BbIpakeHHi. IIpumeHeHne napoOell M NPOLEHTOB Uil pEIIEHUs NPUKIATHBIX 337ad U3
pa3IMYHBIX OTpaciiell 3HAHUM U pEaJIbHOM JKU3HH.

JlelicTBUTENbHBIC YnCIa. PanoHabHbIe U MppalMOHAIbHBIC YUCia. Apu(METHUECKUE ONIEPaIiH C
JNeMcTBUTENbHBIMU YnciIaMu. IpubnykEéHHbIe BBIYUCIEHUS, MTpaBUiia OKPYIJICHUs, NMPUKUAKA U OLIEHKa
pe3yJibTaTa BBIYMCIICHUM.

Crenenp ¢ wnenbIM mnokazateneMm. CraHaapTHas ¢opma 3alluCH  JEMCTBUTENBHOIO YHCIA.
Wcnonb3oBanue noaxosieid GopMbl 3aucy AEUCTBUTEIbHBIX YMCEN JJI PELICHUS MPAKTUYECKUX 3a]ad
Y IIPEJCTABIICHUS JaHHbIX.

Apudmernueckuii KOpeHb HATypalbHOH creneHd. JleHCTBHS ¢ apuMETHYECKMMH KOPHSIMHU
HaTypaJIbHOM CTEIICHHU.

CuHyC, KOCUHYC M TAHI€HC YHCJIOBOIO apryMeHTa. ApKCUHYC, apKKOCUHYC, aPKTAaHT'€HC YHCIIOBOTO
apryMeHTa.

YpaBHEeHUsINHEPABEHCTBA

ToxecTBauTOX1eCTBEHHBIEIPEOOPA30BAHUSL.

[IpeoOpa3oBaHUETPUTOHOMETPUUECKUXBbIpaKeHUH. OCHOBHBIETPUTOHOMETPUUYECKHE (DOPMYJIBL.

YpaBHeHHE, KOpeHb YypaBHEHHsA. HepaBeHCTBO, pelieHHME HepaBeHCTBA. Meron
HUHTEPBAJIOB.

Pemienue nenbix U IpoOHO-pallMOHAIBHBIX YPaBHEHUH U HEPABEHCTB.

Pemrenne nppaimoHaNbHBIX YPaBHEHUI U HEPABEHCTB. PelleHre TpUroHOMETpUYECKUX YPaBHEHUM.

IIpuMeHeHre ypaBHEHUN U HEPABEHCTB K PELICHUIO MATEMATUYECKUX 3a1a4 U 3a/1a4 U3
Pa3IUYHBIX 00J1aCTe HayKH U peasIbHOM JKU3HH.

DOyHKUMM U TpaPuKH

@yHkuus,cnocoOb3aganuaPynkunn. [ padpukpynkunn. BzaumaoobpaTHeie yHKINY.

OO6nacth ornpeeneHuss 1 MHOXKecTBO 3HaueHui pyHkimuu. Hynu ¢pynkuun. Ilpomexytku
3HAKOMOCTOSIHCTBA. YETHBIE 1 HEUETHBIEC QYHKIUH.

CrenenHas (yHKIHS C HaTypaJlbHBIM U LIEJIbIM MoKazatesneM. E€ coiicTBa u rpaduk. CBoiicTBa 1

rpaduk KOpHS N-0if CTENEHH.

Tpuronomerpuueckas OKPY)KHOCTb, ONpEAEIEHHE TPUTOHOMETPHUUECKHX  (YHKIUIA
YHUCJIOBOTO APIyMEHTA.

Hayana maTreMaTH4ecKoOro aHajau3a

ITocaemoBaTeIbHOCTH, CIIOCOOBI 3aaHus IOCJIEOBATEILHOCTEN.

MOHOTOHHBIE TIOCIIEJ0BATENIBHOCTH.

Apudmernueckas M TreoMeTpuyeckas mnporpeccuu. beckoHeuHo yObIBaromias reoMeTpuyeckas
nporpeccusi. Cymma OeckoHEUHO yObIBarolle reoMmeTpudeckoil mnporpeccun Dopmynia CIOXKHBIX
poLEeHTOB. Vcroap30BaHNe MPOrpeccun JUIsl peHIEHUs PEAVIbHBIX 3a]1a4 MPUKIAJHOIO XapakTepa.
MHoxkecTBa M JIOTHKA

MHoOXecTBO, omeparuu Haa MHOXecTBamu. [luarpammbl  Ditnnepa—Benna. [Ipumenenue



TEOPETUKO-MHOKECTBEHHOI'O aIlliapara JUisl ONHUCAaHUs PEAIbHBIX INPOLIECCOB U SIBICHUM, IIPH PEIICHUN
3aJa4 U3 APYrux y4eOHBIX MPEIMETOB.

Onpenenenne,reopema,ClieICTBUE, T0KA3aTEIbCTBO.

Yray0aennblii ypoBenb. Unciaa n
BBIYHCJICHHUSA

Pammonanbueie  uyucna. OOBIKHOBEHHBIE W JECATUYHBIE JApPOOH, TPOLEHTH, OECKOHEYHbIE
nepuonuyeckue apobu. Ilpumenenue npoOel M HPOLEHTOB Ul pPEUICHUs NPUKIAIHBIX 3aJad M3
Pa3IMYHBIX OTpacCiell 3HAHUW U PEaIbHOW KU3HU.

JlelicTBUTENbHBIE YnCia. PalioHabHbIE U MPPALMOHAIbHbIE Yicia. Apu(pMETHYECKHE ONepaluy ¢
JNEHCTBUTENBHBIME 4HUCIaMU. MoOaynb JEHCTBUTENLHOTO YHCIA W ero cBoicTBa. [IpubmmxEHHBIC
BBIUNCJICHMS], TPAaBUJIa OKPYIJICHUS, IPUKHUJIKA U OLICHKA PE3yJIbTaTa BEIYUCICHUMN.

Crenenp ¢ nensiM mokasareneM. bunom Herorona. Mcnonb3oBaHuenoaxossmeil GopMbl 3amnucu
JEHCTBUTEIIBHBIX YHCEN IS PELICHMs] IPAKTUYECKUX 3a/1a4 U IIPEICTABICHUS JTaHHBIX.

Apudmernueckuii KOpeHb HaTypabHOW CTETIEHU U €r0 CBOMCTBA.

Crenens ¢ paMOHaIbHBIM IIOKA3aTENIEM U €€ CBOWCTBA; CTEIEHD C NEHCTBUTEIIBHBIM II0KA3aTEIIEM.

Jlorapudwm yucna. CBoiicTBa norapudma. JlecsaTuaneie u HaTypanbHble Jorapudmel. CHHYC,

KOCHUHYC, TAHI€HC, KOTAHI'€HC YUCIIOBOTO ApPI'yMEHTA.

ApPKCUHYC,apKKOCUHYC U apKTaHT€HC YHCIOBOIO apryMeHTa. Y paBHEHHUS U

HEpaBEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE ITpe0Opa3oBaHus. Y paBHEHHUE, KOPEHb YPaBHEHHUSL.

PaBHOCWIBHBIE ypaBHEHUS U ypaBHEHUA-ClIeCTBYS. HepaBeHCTBO, penieHue HepaBeHCTBA.

OCHOBHBIE METOJIbl PpELICHUs MLEJIbIX U JIpOOHO-pallMOHAIBHBIX YpPAaBHEHUH M HEPaBEHCTB.
MHorowieHsl OT OJJHOM NEPEMEHHOW. [leneHne MHOrowieHa Ha MHOTOWIEH ¢ OocTaTKoM. Teopema besy.
MHorouiensl ¢ nenbiMu kodpdunuentamu. Teopema Buera.

[TpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHU,C OJIEPKAIMX CTEIEHU U KOPHHU.

HppanumonansHbie ypaBHeHNsA. OCHOBHbBIE METOABI PELIECHNS UPPALIMOHAIBHBIX YPAaBHEHUM.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS 10KA3aTEIbHbIX YPABHEHUH.

ITpeoOpa3oBanue BoIpaKeHUH, coaepkalux Jorapumel. Jlorapudpmudeckue ypaBHEeHHUs.
OcHOBHBIE METO/IbI PELLICHNUS Jorapu(PMUIECKUX YPaBHEHUI.

OcHoBHbIE TpUroHOMeTpuyeckue Gopmyibl. [IpeobpazoBaHre TPUTOHOMETPHUUECKUX BBIPAKEHHH.
Pemienne TpuroHOMETpUYECKUX YPaBHEHUM.

Pemenne cucrem JIMHEHHBIX ypaBHEHUH. Martpuna cucrteMsl JUHEHHBIX ypaBHeHUH. Onpenenurens
MaTpullbl 2 X 2, ero reoMeTPUYECKUH CMBICI W CBOWCTBA; BBIYUCIEHHWE €r0 3HAYEHUs, NPUMEHEHHE
ONpPEACIUTENS JUIsl PEIICHNs CUCTEMBI JIMHEWHBIX ypaBHEHUH. PellleHne NpUKIagHbIX 3al1ad C MOMOIIBIO
CHUCTEMBbl JIMHEHHBIX YypaBHeHMH. lMccnenoBaHue IIOCTPOCHHONW MOJEIM € TOMOILIBIO MAaTpull H
ONIPEACIUTENEH.

[IocTpoeHne MareMaTH4EeCKUX MOJENEH pEealbHOM CHUTyallud C TIIOMOLIBIO YPAaBHEHUU H
HepaBeHCTB. IIpuMeHeHHe ypaBHEHUN M HEPABEHCTB K PELICHUI0O MAaTeMAaTUYECKUX 3a7ad U 3a1ad U3
Pa3IUYHbBIX 00J1aCTe HayKU U peasIbHOM JKHU3HH.

DOyHKUMHUU TPaPUKH

OyHKuMs, cnocodsl 3amaHus (yHKuuu. B3aumHO oOparnble QyHkumu. Kommosunmst (yHKIuMH.
I'padux GyHKIMN. DIemMeHTapHble TpeoOpa3oBaHus rpaduKoB GyHKIUH.

Ob6nacte ompezneneHuss W MHOXecTBO 3HaueHWM ¢yHkiuuu. Hymu  ¢yakuuu.IlIpomexyTtku
3HaKonocTossHCTBA. Y&THble M Heu€tHble ¢yHkuuu. Ilepuoguueckue dyHkuu. IIpomexyTku
MOHOTOHHOCTH (pyHKIMU. MakcuMymbl 1 MUHUMYMbI (pyHKkunu. Hanbomnplee M HauMeHbllee 3HAYCHUS
(GYHKLUU Ha TPOMEKYTKE.

Jlunelinass, KBajpaTWdHas W APOOHO-TMHEHHAs (YHKIUUA. DJIEMEHTApHOE WCCJIEAOBaHUE U
MOCTPOEHHE UX TPaPHKOB.

Crenennas ¢yHKIMS ¢ HATYpalIbHBIM U LIETBIM Moka3aTenem. E€ cBoiicTtBa u rpaduk. CBolicTBa u
rpaduK KOpHS n-oi CTEeNeHN Kak (QYHKIIUN 0OpaTHOM CTEMEeHU C HaTypaJbHbIM MIOKa3aTelIeM.

[lokazarenbHast u Jjorapudmuueckas (QyHKIUM, HUX CBoWcTBa M rpaduku. Vcnonb3zoBaHue
rpa¢pukoB GYHKIMHA U pelieHus YypaBHeHUH. TpuroHomerpuyeckas OKpPYXKHOCTb, OIpeIesieHHe
TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO apryMeHTa.

@OyHKIIMOHANBHBIE 3aBUCHUMOCTH B peaJbHBIX Mpoleccax M sBiIeHusX. [paduku peasbHBIX
3aBUCUMOCTEMN.

Havana maTteMaTH4ecKoro aHajausa
IlocnenoBareabHOCTH, CIIOCOOBI 3aJaHUsl IMOCIEIOBATENLHOCTEH. MeTon MaTeMaTHYeCKOM



UHAYKIMA. MOHOTOHHBIE UM OTpaHMYEHHBIE IIOCIENOBATCIBHOCTH. FcTopus  BO3HUMKHOBEHHS
MaTeMaTHYECKOro aHaJIM3a KaK aHaIn3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas U reomeTpuueckas Inporpeccuu. beckoHeuHO yObIBaromass reoMeTpuyeckas
nporpeccusi. Cymma OECKOHEUHO YOBIBAaIOIIEW TIeOMETpUYecKod mporpeccud. JIMHEWHBIH U
JKCIIOHEHIIMAJIBHBIA pocT. Yucno e. PopMyiia CIOXKHBIX NPOLEHTOB. lcronb30oBaHME NPOTrpeccCUM AJIA
peleHus pealIbHbIX 3aa4 PUKIIAJHOIO XapaKTepa.

HemnpepsiBHble (QyHKIIMM M HX cBoWcTBa. TOYKM paspbiBa. ACHMITOTHI TpadUKOB (YHKIIHMA.
CpoiicTBa (yHKIMII HENpPEepbIBHBIX Ha OTpe3ke. MeTol HWHTEpPBAJIOB sl pEIICHUS HEPaBEHCTB.
[TpruMeHeHHne CBOWCTB HENIPEPBIBHBIX (YHKLUHM JUIsl peLeHHs 3a1a4.

[lepBast u BTOpas mpousBoaHble QyHKIMH. OnpeaeneHue, TeOMETPUIECKU U (PU3NIECKUNA CMBICI
MIPOU3BOHON. YpaBHEHHE KacaTelbHON K rpaduKy ()yHKIIHH.

[TpousBoaHbie 3eMeHTApHBIX (QyHKUUH. [IponsBogHas CyMMbl, NPOU3BEACHHS, YAacTHOTO W
KOMITO3ULIUY (PYHKIHUH.

MHoxkecTBau JOruKa

MHOkecTBO,0nepallMMHaIMHOKECTBaMUUUX CBoMcTBA. Jluarpammbl ditniepa—Benna.  [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O anmapara JJisg ONKMCAHUS PEAIbHBIX IPOLIECCOB U SBJICHWM, IIPU PELLICHUH
3a7ia4y U3 APYrux y4eOHbIX IPEIMETOB.

Omnpenenenue, Teopema, CBOWCTBO MaTeMaTHYECKOrO OOBEKTa, CIEJCTBHE, JI0Ka3aTeNbCTBO,
PaBHOCHJIBHBIE YPAaBHEHHUS.

llknaccba3oBbliiypoBeHb
Yucia 1 BbIYUCICHUSA

Hatypanbnble u nensie uncina. [Ipuznaku nenumoctu nensixuucen. CTeneHs ¢

panuoHaIbHBIM NoKa3areneM. CBONCTBA CTENEHH.

Jlorapudm umcna. JlecaTuuHble U HATypaJIbHbIE JTOTapu(pMBbl.

YpaBHeHUS M HEPABEHCTBA

[TpeoOpa3oBanue BbIpaXEHUH, COACPIKALIMX JIOTapUPMBI.

[TpeoOpa3zoBaHue BbIpaKEHHM, COEPIKALIUX CTENEHH C pallMOHaIbHBIM IoKa3aTesneM. [Ipumepsl

TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aTenbHbIe ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPABEHCTBA.

CucreMbl TMHENHBIX YpaBHEHUN. Perienne npukiagHpiX 3a7a4 ¢ IOMOIIbIO CUCTEMbI JIMHEHHBIX
YpaBHEHUU.

CucreMbl U COBOKYITHOCTH pallMOHAIbHBIX YPABHEHHUI U HEPABEHCTB.

IIpuMeHeHHEe ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3aa4 U 3a1a4 U3
Pa3IUYHBIX 00J1aCTe HayKH U peasIbHOM JKU3HH.

DOyHKUMHUU TPaPUKH

Oynkuus. Ilepuoanueckue ¢yHkiuu. [IpoMexyTkM MOHOTOHHOCTH (DYyHKUMU. MakcUMyMbl U
MUHUMYMbI QyHKIHH. Hanbosblee 1 HanMeHbllee 3HaYeHne QyHKIMU Ha TIPOMEKYTKE.

Tpuronomerpuueckue (QyHKUMM, UX cBolicTBa M rpaduxu. [lokazarenbHass u

Jorapudmuueckas pyHKIUHU, UX CBOMCTBA U rpauKH.

Hcnonp3oBanue rpadukoB GyHKIUN A1 PELICHUS] YPABHEHUM U TMHEWHBIX CUCTEM.

Hcnonb3oBanue rpaukoB (yHKIMHA A8 HCCIEAOBAaHUS IPOLECCOB M 3aBUCHUMOCTEH, KOTOpbIE
BO3HUKAIOT NPH PELICHUHN 3a]1a4 U3 IPYIUX y4eOHBIX MPEAMETOB U peaabHON KU3HU.

Havana maTeMaTH4ecKoOro anaausa

HemnpepeiBable ¢yHkiuu. Meron uHTEpBalioB JUIsl pelieHHus HepaBeHCTB. [IpousBonHas

bynkuuu. ['eomerpuuecknit 1 pu3nUeCKUil CMbICT TPOU3BOAHOM.

[IpousBoaHEbIE a7eMeHTapHbIX  (QYyHKIUH. @DopMylbl HaX0XJIEHUS IPOU3BOJHOM CyMMBI,
IPOM3BEACHUS M YACTHOTO (DYHKIIUH.

[IpumeHeHre TNPOU3BOAHOM K UCCIEAOBaHUIO (YHKIUMHA Ha MOHOTOHHOCTh M 3KCTPEMYMBL

Haxoxnenre HanOopIIero 1 HaMMEHbIEro 3HaueHHsI (PYHKIIMH Ha OTpe3Ke.

[IpuMeHeHne MpON3BOIHOMN ISl HAXOXKICHHS HAWIYUIIEro PEIICHNs B IPUKIAAHbIX 3a/1a4ax, Uil
OTIpeieNIeHUs] CKOPOCTH Ipolecca, 3alaHHOr0 (POpMYJIOi MU rpadukom.

[TepBooOpaznas. Tabauia nepBooOpa3HbIX.

WuTerpan, ero reoMeTpudyeckuid U (Qu3MuecKuil cMbIci. Bbluucienue uHTerpana mno ¢opmyse
Herorona—JleitOuuma.

Yriay6aénnblii ypopeHb Ynciia 1 BbIYHCICHUS
Harypanbabie u nensie yncna. [IpumeHeHne mpu3HaKOB JEIMMOCTH IEIBIX YUCEN, HAMOOIBIIHN 0OIIniA



nenutensb (nanee—HO/]) u Hanmensinee oo6mee kparHoe (nanee—HOK), ocTaTkoB 1o MO0, aaropuT™Ma
EBxnuzaa 1u1st pemieHns 3a1a4 B LEJbIX YUCIIaX.

KommiekcHele uncna. AnreOpandeckass M TPUTOHOMETpHuYecKass (HOpMbl  3alucH
KOMILJIEKCHOTO Yncia. ApupMeTHyecKre ornepamnnun ¢ KOMIUIEKCHBIMU YHCIIaMHU.

N300pakeHre KOMIUIEKCHBIX YHCell Ha KOOpAnHATHOH miuockoctu. @opmyna Myaspa.

KopHu n-oii crenenn n3 KOMIUIEKCHOTO 4Kciia. [I[pyuMeHeHne KOMINIEKCHBIX YMCeNl Ul peLICHUs
(GU3NYECKUX U TEOMETPUUYECKHX 3ajay.
YpaBHeHusin HepaBeHCTBA

Cucrema M COBOKYNHOCTb YpPaBHEHMH M HEpaBEHCTB. PaBHOCWIIBHBIE CHUCTEMBI M CHCTEMBI-
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT100op KOpHEHl TPUrOHOMETPUYECKUX YpaBHEHHI C IIOMOUIbI0 TPUTOHOMETPHYECKON
OKpPYXHOCTH. PellieHue TpuroHoMeTpu4ecKiux HEPaBEHCTB.

OcCHOBHBIE METOZbl DPELICHHs I10Ka3aTeNbHBIX M JorapudMuyeckux HepaBeHCTB. OCHOBHBIE
METO/Ibl PEILIEHUSI UPPALMOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METOIBI PEIICHHUA CUCTEM M COBOKYIHOCTEM pAaLMOHAIBHBIX, HPPalMOHAJIbHBIX,
MOKa3aTeIbHBIX U JIOTapU(MUIECKUX YPABHCHHIA.

VYpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C ITapaMETPAMHU.

[IpumeHeHnEe ypaBHEHHUH, CUCTEM U HEPABEHCTB K PELICHHIO MAaTEMAaTHMYECKHX 3aJad M 3ajad u3
pa3IUYHbIX 00JaCTe HayKU U peaJIbHOM JKU3HU, HHTEPIIPETALMS T0JTyY€HHBIX PE3yIbTaTOB.
DOyHKUMUU TPaPUKH

I'papux xommosumun  QyHkiuii. ['eomerpuueckne oOpa3bl ypaBHEHWH UM HEpPaBEHCTBHA
KOOpPAMHATHOH INIOCKOCTH.

Tpuronomerpuyeckne QyHKINHU, HX CBOHCTBA U TpadUKH.

I'paduueckue MeTo bl pellieHHus ypaBHEHUH U HepaBeHCTB. [ paduyeckre METoIbl pereHus 3a1ad ¢
rapamMeTpaMH.

Hcnonb3oBanue rpadukoB (yHKIMH A8 HCCIEAOBAHMUS IPOLECCOB U 3aBUCUMOCTEH, KOTOpbIE
BO3HUKAIOT NP PELICHUH 3a]1a4 U3 IPYIUX y4EOHBIX MPEAMETOB U pealbHON KU3HU.
Havasa maTeMaTH4ecKoro aHajiusa

[TpumeHeHrne TPOU3BOTHON K UCCIIETOBAHHUIO (DYHKIMI HA MOHOTOHHOCTD M 9KCTPEMYMBI.
Haxoxxaenre HanOoJIbIIero 1 HAaMMEHbILIEro 3HAaUCHUI HeNpepbIBHOM (YHKLIMU HA OTpE3Ke.

[IpumeneHue NMpoU3BOIHON /Il HAXOXK/IEHUS HAWIYYILEro PelieHus B NMPUKIAAHBIX 33j4a4ax, JUis
OIIpeJIeNIEHUs] CKOPOCTH U YCKOPEHUS Ipoliecca, 3aaHHOro GopMysoi miu rpaguxkom.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpa3Hble AyieMEeHTapHbBIX (YHKIIHI.
[TpaBuia HaX0XXJeHHUS TEPBOOOPA3HBIX.

WNHuterpan. I'eoMeTpu4eCKH CMBICH HMHTErpayia. BBIYMCIEHHE OINPEACIICHHOIO0 HHTErpajia Io
¢dopmyne Herotona—JIeiiOHuma.

[Ipumenenue UHTErpana Ui HaX0XKIEHUS IJIOMAAEH MIIOCKUX (GUTYp U 00bEMOB F€OMETPUUECKUX
Tell.

[Ipumeps! pewenuit nuddepeHInanbHbIX YpaBHEeHH. MaTeMaTHueckoe MOIETUPOBAHNE peaIbHbBIX
IPOIIECCOB € TOMOIIBIO AU PepeHInaNbHBIX YpaBHEHUH.



TEMATHUYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA

10 KJIACC

[Ipumenenue apoGeit
1 TIPOLICHTOB JIJIs
pereHus
MMPUKIIQTHBIX 33/1a4 U3
[Pa3IMYHBIX OTpacien
3HAHUUI U peaJbHON
PKU3HH.
JleficTBUTENbHBIC
quCIa.
ParmmonanbHbie U

MPppaliOHAJILHBIC

1S pelLeHus
MPUKJIATHBIX 3a/1a4.
JleficTBUTEIIBHEIC
qHCIa.
PanmonansHbie 1
HMppaIOHATILHbIE
YHCIa.
ApudmeTnueckue
OTEpALINH C
MEeNCTBUTENEHBIMU

yricnamMu. Mooy

MOOYIb OeticmeumenbHo20
yucia

npumMeHsams 0poou u
npoyeHmol OJisk peueHs.
NPUKIAOHBIX 34044 U3
pasnuyunbix ompacaei 3HaHuu
U PeanbHOU HCUZHU
BBITTOJHSTH aprU(pMeTHISCKHE
OTIepaIK C PallMOHATEHBIMH
U JIeHCTBUTEIBHBIMU

Ba3oBblii ypoBenb (68 uacos) Yrayo6aenublii ypoBeHb (136 yacos) DJIeKTPOHHBbIE CHHCOK HTOTOBBIX Cnoco0 oueHku
HasBanue paznena (OcHOBHOE HazBanue pazgena |(OcHOBHOE (uudpoBbie) [IAHMPYEMBIX pPe3yJIbTATOB HUTOTOBBIX
(Temsl) (uucio cojiepkaHue pazzena [(TeMbl) (YUCIIOo cojiepKaHue pa3jiena | 00pa3oBaTe/bH | € YKa3aHUEM ITANOB MX TJIAHUPYEMBIX
4YacOB) (Tembl) 4acoB) (Tembl) blepecypchbl ¢dopmupoBanus pe3yJbTaToB
MHo>xecTBa MHO>KeCTBO, MHOKeCTBO MHoecTBoO, https://lesson.a| ceoboaHO OTIEPUPOBATH- PELLICHUE
pAllMOHANIBHBIX U [OTIepalMy Hal NEeiCTBUTENPHBIX ~ (OTIEPALUU HaJ| cademy- TOHSATHUSIMH: MHOECTBO,)y4eOHBIX
NEICTBUTENBHBIX  [MHOXKECTBaMHU. YKCcer. MHOXeCTBaMU M UX  [content.myschool.| oneparuu HaIPaKTHKO-
qrCcen. JlnarpaMmmbl MHOTO4JICHBI. CBOICTBA. edu.ru/catalog MHOECTBAMU; OpPUEHTHPOBAHHBIX
PanmonansHbIe Diinepa—DBenHa. PanmonansHbie [uarpammsl Ditnepa MCIIONIb30BaTh TEOPETUKO-  [3a]1a4;

YpaBHEHHS U ParmonanbHbIe YpaBHEHHS U — Benna. MHOKECTBEHHBIH armapar - CAaMOCTOATEINbHAS
HEepaBeHCTBA qrcla. HEpaBEHCTBA. I Ipumenenue TUISL ONTUCAHMSI pEaIbHBIX pabota
(14 ) OOBIKHOBEHHBIC U CucTeMbl TUHEHHBIX [meopemuxo- [IPOLIECCOB U SIBJICHUM, IPU  |[KOHTPOJIbHAS
NecsITHUHbIE IPOOH, [ypaBHEHHIA IMHOHCECNBEHHO20 [pEIIeHUH 3a]1a4 U3 Ipyrux  [pabota
[TPOLICHTBI, (24 ) annapama ons YIeOHBIX TIPEIMETOB
OeCKOHEUYHbBIE pewienus 3a0au. OTIEpUPOBATH MOHITUSIMHU:
MEepUOTNIECKHE ParmonansHbIe [palMoHaIbHOE U
npoou. qrcla. NEeCTBUTENBHOE YHUCIIO,
Apudmerrueckue OOBIKHOBEHHBIE U OOBIKHOBEHHAsI U JIECSITHYHAS
OIIEepaLnu C necaTUYHbIe poou, NpoOb, MPOLIEHTHI,
parMoOHATEHBIMU MPOIICHTHI, beckoneuHnas nepuooudeckas
YKCIIaMHU, OecKOHEeUHbIe 0pobb, uppayuoHaibHoe
peoOpa3oBaHus MEePUOTNIECKIE YUCI0, MHOJICECMBA
UM CIIOBBIX npodu. [Ipumenenue payuoranbHbIx U
BBIPAKECHUI. po0eit 1 MPOIEHTOB OelicmeumenbHblx Yucer,

quCJI1aMu
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B (R
Apudmernaeckue
oTIepaIyy C
NeCTBUTENbHBIMU
YKCIIaMU.
[TpubmmxEHHBIC
BBHIYMCIICHHUS,
[IpaBuJia OKPYTJICHUS,
[PUKHJIKA U OLIEHKA
[pe3ysbTara
BBIYMCIICHUI.
ToxxnecTtBa u
TOXJICCTBEHHBIE
rpeoOpa3oBaHMs.
YpaBHEHHE, KOPEHD
YpaBHEHUS.
HepaseHctso,
pelieHue
HepaBeHCTBa. Meron
MHTEPBAJIOB.
Pemienue uenpix u
poOHO-
parMOHATBHBIX
YpPaBHEHUH U
HEPaBEHCTB

OeticmeumenbHo2o
uucna u e2o
ceoticmeaa.
[TpubmxEéHHbBIC
BBIUMCIICHHSI,
MpaBuJia OKPYTJICHUS,
MPUKUIKA W OI[CHKA
pe3ynbTarta
BBIYMCIICHH.
OcHogHbie Memoovl
pewienus yenvix u
0pobHO-
pPayuUoOHaIbHBIX
VpasHeHut u
Hepagencma.
Mnozounenvt om
0OHOU nepemMeHHOU.
/[enenue MHo2OUNIEHA
HA MHO20YJIEH C
ocmamkom. Teopema
bezy. Mnozounenwl ¢
yenvimu

K03 puyuenmamu.
Teopema Buema.
Pewenue cucmem
TUHEUHBIX YPAGHEHUII.
Mampuya cucmemul
TUHEUHBIX YPAGHEHUII.
Onpedenumens
mampuywl 2 %2, e2o
ceomempudecKull
CMBICTL U CEOUCMBA,
BblUUCTEHUE €20
BHaueHus;
npumeHenue
onpeodenumens O
peuieHus cucmembl

TUHEUHbIX YPABHEHUII.

BBITTOJIHAT MPUOIHKEHHBIC
BBIYHCIICHUS, HCIIONIB3Ys
[paBWJIa OKPYIJIEHUS, 1e1aTh
IIPUKUJIKY U OLIEHKY
[pe3yJibTaTa BEIYMCIEHUN
OIIEpUPOBATH NOHATUIMH:
CTENEHb C LEJIBIM
[IOKa3aTeJeM, CTaHIapTHAs
(dhopma 3anucu
NCHCTBUTEILHOIO YUCIIA,
KOpPEHb HAaTypaJIbHON
CTEIIEHH, UCII0JIb30BaTh
MOAXOASAIIYI0 (popMy 3anucu
NECTBUTENBHBIX YUCET IS
[pELIEHUS TPAKTHYECKUX
3a/1a4 U [IPEICTaBICHUS
NTAaHHBIX

OIIEpUPOBATH NOHATUIMHU:
TOKJIECTBO, YPaBHEHUE,
HEPAaBEHCTBO, LIEJIO0E,
[pallMOHaJIbHOE YpaBHEHUE,
pasHocunbHblE YPAGHEHUS U
ypasHeHus-c1eocmeusl,
pasHocunbHblE HePaBeHCmed
BBITIOJHATH PeoOpa3oBaHus
LEJIBIX, PALIMOHAJIBHBIX
BBIPA>KCHUI U pelaTh
OCHOBHBIE TUIIBI LIETIBIX,
[pallMOHATILHBIX YpaBHEHUH U
HEPABEHCTB

MPUMEHSTh YpaBHEHUS U
HEpaBEHCTBA JUIsl PEIICHHUS
MaTeMaTHYeCKUX 3a7a4d U
3a/1a4 U3 pa3In4HbIX
oOjacTell HayKH U peaibHOM
PKU3HU

MOJIETUPOBATh peajbHbIe

CUTyallu Ha A3bIKC anre6pbl,




Peuterue npuxiaoHblX|
3adau ¢ NOMOWbIO
cucmembl TUHEUHbIX
VpasHeHull

COCTABJISITh BBIPAXKEHUS,
ypaBHEHHUsI, HEPABEHCTBA 10
YCJIOBHUIO 3a/1a4H,
MCCIIEIOBATh MOCTPOCHHbBIE
MOJIETH C UCII0JIb30BAHUEM
anmnapara anreOpbl

DOyHKIUY U
rpaduku. CreneHs ¢
11eJIBIM [TOKa3aTeIeM
(6 1)

DyHKIMSA, CITOCOObI
3agaHus (QyHKIMH.
B3anMHO 0OpaTHbIe
¢ynkuuu. ['papuk

(b YHKIIUH.

Obnactb
ONpeacIeHus U
MHOYECTBO 3HaYCHUHN
dbyuakun. Hynu
(yHKIIIH.
IIpoMexxyTKH
3HAKOIOCTOSIHCTBA.
YETHbIE U HEYETHBIE
¢ysakun CteneHs ¢
LIEJIBIM TIOKA3aTENIEM.
CrannaprtHas popma
3anycu
MENCTBUTEILHOTO

K (GIEN
Hcnons3oBanue
noaxoasuei GopmMel
3anucu
NIEHCTBUTEIIBHBIX
YKCeN JJIs peleHUs
MPAKTUYECKUX 3a7a4
U TIPEJICTaBJICHUS
TaHHBIX.

CrenenHast QyHKIIUS
C HaTypaJbHbIM U
L[EJIBIM TIOKa3aTeJIEM.
E€ cBoiicTBa 1

rpadux

DyHKIUU

1 TpaduKH.
CreneHHas GyHKIUS
C LIEJTBIM
rokazarenem (12 )

DyHKIHS, CTIOCOOBI
Bananus QyHKIUY.
B3aumHO oOpaTHbBIE

https://lesson.a

cademy-
content.myschool.

OTIEPUPOBATH TIOHATHIMU:
(yHKIUS, CIIOCOOBI 3a/TaHUS
(dbyHKIIMH, 00J1aCTh

(byHKINN.
Komnoszuyus
dynxyuil. T'paduk
(byHKITHH.
DnemenmapHvle
npeobpazosams
epaguros gynrkyuil.
Ob6nacth
ompeeieHUs U
MHO>KECTBO 3HAUCHUI
¢yukun. Hynu
(byHKINN.
IIpomexxyTKku
3HAKOIOCTOSIHCTBA.
YUETHbIE U HEUETHBIE

(byHKLINN.
llepuoouueckue

dyHryuu.

[ Ipomedrcymxu
IMOHOMOHHOCMU
dynkyuu.
Maxcumymot u
IMUHUMYMbL PYHKYULU.
Haubonvuwee u
HaumMeHbuee
3Hauenue QyHKYuu Ha
npomesicymxke.
JIunetinas,

edu.ru/catalog

K6aopamuuHas u

OTIpeIeIeHUs] 1 MHOXKECTBO
3HAYCHHUH (PYHKIUH, Tpaduk
(GyHKINY, B3AUMHO
oOpaTHble PYHKIIHIH,
KOMNO3Uuyus yHKyull,
BbINOIHAMb dTIeMEHMAPHLLE
npeobpazosanus epaghuros
dyHryui

OTIEPUPOBATH TOHATHIMU:
YETHOCTH U HEYETHOCTH
¢GbyHKIMU, HYH QYHKINH,
MPOMEXYTKH
3HAKOMOCTOSIHCTBA,
nepuoouyeckue yHKyuu,
NpPOMENCYMKU
\MOHOMOHHOCMU (YYHKYUU,
IMaKCUMymbl U MUHUMYMbL
@dyHKyuU, HaubovLUee U
HaumeHbUee 3HaueHue
DYHKYUU HA NPOMeEdNCYymKe
Cc80000HO onepuposamso
NOHAMUAMU. CIMEeNeHHAas
@DYHKYUS ¢ HAMYPATILHBIM U
yenbiM noKasameiem,
epaghux cmenennou hynkyuu
C HAMYPATLHBIM U YeTbLM
nokasamenem, 2paghux KOpHs.
N-oti cmenenu Kax QyHKyuu

0Opammotl cmenenu ¢

- perieHue
Y9eOHBIX U
HPaKTHKO-
OpPUEHTHPOBAHHBIX
3ajay;

- CAaMOCTOATEINbHAS
pabota
KOHTPOJIbHAS
pabota
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0poOHO-TUHelHAS
dyHKyuu.
DnemenmapHoe
uccnedosanue u
nocmpoenue
epaghuxos smux
hyHKyuiL.

CTeneHn ¢ LEIbIM
rokasareseM. bunom
Hvromomna.
CrenenHast GyHKIUSA
C HaTypaJbHBIM U
[[EJTBIM TIOKQ3aTeJICM.
E¢ cBoiicTBa u

HamypanbHbiM HOKA3amenem
WCII0Ih30BaTh IPapuKu
(GyHKUIMN 1715 perieHust
YpaBHEHUI

CTPOUTH M YUTATh rpauKu
IMTMHEWHON (QYHKIIHH,
KBaJpaTUYHOU (DYyHKIINH,
CTENEHHOHN (QYHKIIUU C
LIEJIBIM [TOKa3aTesIeM,
onepuposamv NOHAMUAMIU:
IUHeUHAas, KeaopamuyHas u
OpoOHO-TUHelHAs pyHKYUU,
BLINOIHAMb DJIEMEHMAPHOE
ucciedosanue u NOCMpoeHue

rpaduk ux epagpuxos
MCII0JIb30BATh TPaUKH
(GyHKIMN 1715 KCCIIeIOBAHUS
MPOIIECCOB M 3aBUCUMOCTEH
MpU PELICHUH 3314 U3
NPYruX y4eOHBIX MPEIMETOB
W peajJbHOU KU3HU,
BBIPAXXATh POpPMyTaMu
3aBHCUMOCTH MEXKILY
BEJTMYMHAMU
Apudmernueckuit  |Apudmernueckuit  |Apudpmerndeckuii  |ApuPMeTHISCKUAN https://lesson.aonmepupoBaTh MOHATHIMHU: |- PELICHUE
KOpEHb N—Oi KOpEHb HaTypaJlbHOW [KOPEHb N-0if KOpEHb HaTypalbHOH (cademy- CTETEHb C LEJIbIM y4eOHBIX U
CTETICHH. cterieHu. JleiicTBUS C [CTETICHH. CTETIEHU H €ro content.myschool.[moka3arenem, cTangapTHasl — [IPaKTHKO-
WppanuonaneHele  apudmernueckumu  MppaimoHanbHble  [CBOMCTBA. edu.ru/catalog  |popma 3amucu OPUEHTHPOBAHHBIX
YpaBHEHHS U KOPHSIMU N—OH YpPaBHEHHSI IIpeobpazosanus NeCTBUTENILHOTO YHCIIA, 3agad;
HepaBeHcTBa (18 1) [cTeneHu. (15 4) YUCTOBLIX KOpEHb HAaTypaJbHON - CAMOCTOSITEIbHAs
Pemenue BbIPAdCEHU, CTEIEHU, UCTIOIb30BaTh pabota
MppalMOHAIbHBIX cooeporcanyux MOIXOASIIYI0 (POPMY 3aIUCH KOHTPOJIbHAS
YpaBHEHHI U cmeneHu u KOpHu. NeCTBUTENFHBIX YUCET IUIS  [paboTa
HEPaBEHCTB. HppaunoHaabHble [peILICHHSI TPAKTHYECKUX
CBolicTBa U rpapuk YPABHEHUS. 3a/1a4 ¥ TIPEICTAaBICHHUS
KOpHS N-Oi CTETIEeHH OCHOBHBIE METO/IbI TTAHHBIX
pemeHHs OTIePUPOBATH TIOHATHIMU:
MppalOHAIbHBIX TOIECTBO, YpaBHEHHE,
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YPaBHEHUU.
PasHnocunvHbie
nepexoowvl 8 peuieHuu
UPPAYUOHATLHBLX
VpagHeHUll.
CBoiicTBa U rpaduk
KOPHSI N-Oi CTENEHU
KaK (Q)yHKIIHH
00paTHOM CTETeH! C
HATypaJIbHBIM
rokaszareseM

HEPaBEHCTBO, I1EJI0¢,
[paroHaIBHOE,
MppalMOHAILHOE YPaBHEHUE
LCNONB308AMb CEOUCTEA
Oelicmeuti ¢ KOpHAMU OJis
npeobpa306anUsL BbIPANCEHUU
Cc80000HO onepuposamso
NOHAMUAMU:
UPPAYUOHATbHYLE YPABHEHUS,
HAX00Umb UX peuleHus ¢
NOMOUBIO PABHOCUTLHBIX
nepexo008 Ui OCyuecmensis
npoeepKy KopHell

DopMyIIbI
TPUTOHOMETPHH.
TpuronomeTpuyecku
€ YpaBHEHMS

(22 u)

CuHyC, KOCUHYC U
TAHI'€HC YK CIOBOTO
ApryMeHTa.
ApKCHHYC,
APKKOCHHYC U
APKTaHI€HC
YHCIIOBOTO
ApryMeHTa.
Tpuronomerpuyeckas
OKPYKHOCTB,
oIpeieieHne
TPUTOHOMETPUUECKHUX
(yHKIIMI 4nCI0BOTO
AQpryMeHTa.
OCHOBHBIE
TPUTOHOMETPHUECKHE
(bopMyIbI.
[Tpeobpa3zoBanue
TPUTOHOMETPUUECKHUX
BBIPAKCHUI.
Pewenne
TPUTOHOMETPUUECKUX
YpaBHEHUU

TpuronomeTpuyecku
€ BBIPQ)KCHUS U
YPaBHEHUS

(22 )

CuHyC, KOCUHYC,
TAHI'€HC U KOTAaHT€HC
YK CIIOBOTO
ApryMeHTa.
ApKCHHYC,
APKKOCUHYC U
ApPKTaHT€HC

YK CIIOBOTO
ApryMeHTa.
Tpuronomerpuueckas
OKPYXHOCTb,
OIpecIICHUE
TPUTOHOMETPHUYECKHUX
(yHKIMI 4HUCIOBOTO
ApPryMeHTa.
OcHOBHBIE
TPUTOHOMETPUUECKHE
(bopMyIIBL.
[TpeoOpa3oBanue
TPUTOHOMETPHUECKUX
BBIPAKCHU.
Pemenune
TPUTOHOMETPUUECKHUX
YpaBHEHU I

https://lesson.a

cademy-
content.myschool.

ONIEPUPOBATH IMOHITUSIMH:
CHUHYC, KOCUHYC U TaHI'€HC

edu.ru/catalog

MIPOU3BOJILHOTO YTIIa,
KCIIOJIb30BATh 3aMUCh
MIPOU3BOJILHOTO yTJIa Yepe3
oOpaTHbIE
TPUTOHOMETPUICCKHE

b yHKIIIN

onepuposamv NOHAMUAMU:
APKCUHYC, APKKOCUHYC U
APKMAH2EHC YUCTIO08020
apeymenma

BBITIOJIHATH Pe0Opa3oBaHus
TPUTOHOMETPUICCKIX
BBIPAKCHHI U peliaTh
TPUTOHOMETPUICCKHEC
YpaBHEHHUSI

NpUMEHAMb OCHOBHbLE
mpuecoHomMempuyecKue
dopmynvl Onst
npeobpazoeansl
MpUSOHOMEMPUYECKUX
BbIPANCEHUL

Cc80000HO onepuposams
nonsamuem:

- peieHue
y4eOHBIX U
PaKTUKO-
OPUCHTUPOBAHHBIX
3ajgad;

- CAaMOCTOSTEIbHAS
pabota
KOHTPOJIbHAS
pabota
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MpU2OHOMEMpU4ecKoe
VpasHenue, npumMeHsme
HeobXxo0umvle popmynvl 05
peuenusi 0CHOBHbBIX MUNO8

MpUu2OHOMEempu4ecKux
ypasHeHui
[Toka3areabHas Cmenennb ¢ https://lesson.a geinoansme npeobpazosanus - pelicHUE
byHKIHSA. payuoOHAIbHBLIM cademy- YUCTOBBIX BLIPANCEHUL, y4eOHBIX U
[Toka3zaTenbHbIE nokazamenem u e¢  |content.myschool.lcodeporcawux cmenenu ¢ NpPaKTUKO-
YpPaBHEHHS ceoticmaa. edu.ru/catalog  ppayuonanvubiM noxkazamenemOPUEHTHPOBAHHBIX
(10 u) llokazamenvuas Cc80000HO onepuposambo 3ajay;
dyHukyus, eé NOHAMUAMU: NOKA3AMeNbHAs | - CAMOCTOSTeNIbHAS
ceolicmea u epaghux. @yHKyuuU, ee ceoticmea u pabota
Hcnonvzosanue epaguxu, ucnonb306amv ux [KOHTPOIbHAS
epaguxa gpynkyuu epachuxu 0 peuwrerus pabota
0J151 peuleHus ypasHenuil
VpPaGHeHUIl. Cc680000HO onepuposams
[loxazamenvhvie NOHAMUAMU NOKA3AMENbHbLE
VPAaBHEHUs. VpasHeHusi, Haxoo0ums ux
OcHosHble Memoobl peuienus ¢ nomMoubio
peuienst PABHOCUTbHBIX NEPEX0008
NOKA3AMeNbHbIX LU OCYUWeCmBIIsisl NPOBEPKY
ypaeHenu KopHell
Jlorapudmuueckas  [Jloeapugm uucia. https://lesson.a jucnonvzosame ceoticmea - perieHue
(byHKLHS. Ceoticmea cademy- nocapughmos ona y4eOHBIX U
Ulorapudmudaeckue |[1ocapugma. content.myschool.npeobpaszosanus MPaKTUKO-
ypaBHeHus (18 u)  [Jecamuunvie u edu.ru/catalog  lrocapugpmuueckux OPUEHTHPOBAHHBIX
Hamypanivhvle abIpaAdICEeH UL 3agad;
nozcapugmuol. 8000010 onepuposamu - CaMOCTOsTENbHAs
I Ipeobpazosanue NOHAMUAMU pabota
6vIpadiceHuUl, nocapughmuueckas QynKyuu, KOHTPOIbHAS
cooeparcauyux ux ceoticmea u epaguxu, pabota
nocapugmoi. LCNONb306AMb UX 2PAPUKU
Vloeapugpmuueckas 0715 peutenus ypasHeHull
yHryus, eé 8000010 onepuposamuy
ceolicmea u epagux. NOHAMUAMU
Hcnonvzosanue nocapugpmuueckue
epaghura pynxyuu ypasHenus:, Haxooums ux
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0151 peutenus

pewerus ¢ nOMowbro

pocm. Yucno e.

dopmya cI0KHBIX

Cc680000HO onepuposams

VpaeHeHuil. PABHOCUNILHBIX NEPEX0O08
Jloeapugpmuueckue UL OCYUeCMEAs NPOBEPKY
VpagHeHus. KopHell
OcHognbie mMemoovl
peuwienus
nocapughmuneckux
VpasHeHuUll.
PasHnocunvHvie
nepexoowvl 8 peuieHuu
nocapughmuyeckux
VypasHeHull
[MocnenoBarenbHoCT [[TocnenoBarensrocTH [locnenoBatensHoCT [[TocnenoBarenbHocTH |  https://lesson.a | omepupoBaTe  MOHSATHIMU:- PELICHHUE
U ¥ TIPOTPECCUH , CIIOCOOBI 3a/1aHusl U , ClI0coOBI 3aqanmst  [cademy- MOCJIEI0BATEILHOCTD, Y4COHBIX 1
(5 v) nocienoBarenbHocTe U porpeccuu (10 u) mocnemoBarenbHOCTE [cOntent.myschool.| apudmernyeckas UIPAKTUKO-
1. MOHOTOHHBIE . Memoo edu.ru/catalog reoMeTpHUIecKas OpPUEHTHPOBAHHBIX
[10CJIEI0BATEIbHOCTH. mamemamuyeckou MIPOTPECCUU; 3ajay;
Apugpmernueckas u UHOYKYUU. OIIEpUPOBATh  IOHATHIMM:| - CAMOCTOSTE/IbHA
reoMeTpuYIecKas MOHOTOHHBIE U OECKOHEYHO yObIBaromIaspadoTa
[IPOTPECCHH. OTpaHUYECHHBIE reoMeTpuyecKas
beckoHeYHO [10CJI€0BATEIbHOCTH. porpeccus, CyMMal
yOBIBaroas Hcmopus ananuza OCCKOHEUHO yOBIBaromiei
reoMeTpuyecKas OeCKOHeuHO MATbIX. Tr€OMETPUUYECKON
[IPOIPECCHUSL. Apugpmernyeckas u MPOTPECCUH,  JUHEUHbIU U
CyMMa 0€CKOHEUHO reoMeTpudecKas OKCHOHEHYUANIbHBIL  pOCH,
yObIBaro1eil [IPOTPECCUMU. Gopmyna CIOJICHBIX]
FEOMETPUUYECKON beckoHEeYHO npoyenmos, umemao
[IPOrPECCHUH. yOBbIBaroIas npecmasieHue 0
DopMmysia CI0KHBIX reoMeTpudecKas KOHcmaume;
IIPOLICHTOB. nporpeccus. Cymma 3aJ1aBAThIIOCIECA0OBATCILHOCT
Hcnonn3oBanue OECKOHEYHO I/Ipa3JII/I‘-IHBIMI/ICHOCO6aMI/I;
[IPOrpeCCHu I yObIBaroIIeit 5 HCIIOJIb30BaTh CBOMCTBA,
PEIICHUS PeATbHBIX reOMeTpHUYECKOi HOCIIEI0BATENLHOCTEN 1/1
Bala4d NpUKIaJHOT'O MMpoOrpecCuu. Hporpeccnf/i U1 pELIeHUs
XapakTepa VIunetinwlii u peanbHBIX 3ajayl
OKCNOHEHYUATbHYIU [IPUKIaJHOTO Xapakrepa.

NOHAMUAMU.
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MPOIICHTOB. nocnedo8amenbHOCHD,
Vcnonb30BaHue cnocobwl 3a0anus|
MPOTPECCUU IS nocneoo8amenbHoCmel,
pELICHHSI PeabHBIX MOHOMOHHbLE u
3aja4 IPUKIIAJTHOTO 02paHuyeHHble
xapakrepa nocned08amenbHOCHU,
NOHUMAamMb OCHOBbL
3apodANCOeHUs]
MAmMemMamuyecko2o aHaiu3d
KaK —auaiusa  6ecKOHeuHo
Manbix
HemnpepbiBHbBIC Henpepuighvle https://lesson.a| ceob0oro onepuposamul- pelicHue
(b yHKIIH. hyHKyuu U ux cademy- NOHAMUAMU.  HenpepuléHbleyYeOHBIX U
[TpouzBoanas (20 ) |ceoticmea. Touxa content.myschool.| pyukyuu, mouku paszpvleaIPaKTUKO-
paspuolsa. edu.ru/catalog epaguxa @yHKY UL, OPUSHTUPOBAHHBIX
Acumnmomaol aAcuMnmomul epaguxazanad,
epaguros gynryuil. dyHryuu; - CaMOCTOSTEIbHAs
Cesoticmsa gynxyuii €c80000HO onepuposamu|padoTa
HenpepvlHbIX Ha NOHAMUEM: @yHKYUA,KOHTPOIIbHAS
ompeske. Memoo HenpepuleHas Ha ompesKe,padoTra
uUHmMep8anos 0is NPUMEHAMb ceolicmed

peuterusl
HEPABEHCME.

HenpepbleHblX
hyHKYULL 05
peutenus 3a0au.
[lepeas u emopas
npou300HbvLE
dyHryuuU.
Onpeodenenue,
ceomempudecKull u
pusuueckuti cmuicn
NPOU3BOOHOU.
Ypaeuenue
KacamenvHou K

epaghuxy gyHxyuu.

IIpouzeoonvie

[ Ipumenenue ceoiicms

HenpepvleHviX GyHKYutl 0
peuieHus 3a0ay;

€60600HO onepuposama
NOHAMUAMU:  nepeas U
emopasi npouU3600HbLE|
@yukyuu, KacamenvHas K
epaguxy ynxyuu;
BLIYUCTAML — NPOU3BOOHDBIE
cymmul, npoussedeHus,
YACMHO20 U KOMRO3UYUU
08yx  yHKyuil, 3HAMb
npouU3B800HbLE
9NeMEHMAPHBIX PYHKYULL
UCNOIb308aMb
eeomempudeckuil u
Quzuueckuil CMbICTL
NPOU3BOOHOU Ol peuleHus),
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D1eMEeHMAPHBIX
hyHKyuil.
IIpouzeoonas cymmol,
npouseedeHusl,
YUACMHO20 U

KOMno3uyuu OyHKyu

3a0ay.

[loBTOpEHME,
000011IeHHE,
CUCTeMAaTH3alHs
3HaHUH (3 u)

(OCHOBHBIE ITOHATHS
Kypca anreOpsl U
Hava
MaTEMaTHYECKOIO
anann3a 10 kiacca,
000011IEHHE U
cHCcTeMaTH3aIUs
BHAHWI

IToBTOpEHME,
000011IEHNE,
CHCTEMAaTU3alHs
3HaHWI

(59)

OCHOBHBIE ITOHATHS
Kypca anreOpsl U
Hava
MaTEMaTHYECKOIO
anann3a 10 kiacca,
000011IEHE U
crCcTeMaTH3aIHs
3HaHWI

https://lesson.a

cademy-
content.myschool.

edu.ru/catalog

- pelieHue
Y9eOHBIX U
NpPaKTUKO-
OpPUCHTUPOBAHHBIX
3ajgaq;

- CAaMOCTOSTEJbHAS
pabota
KOHTPOJIbHAS
pabota
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TEMATHUYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA
11 KJTACC AJITEBPA U HAYAJIA AHAJIM3A

CBOMCTBa U rpadukK

—  CcBOOOJHO ONIEpUpPOBATh

MNOHATUSIMM: MHOTOWIEH  OT|
OJTHOU IIEPEMEHHOM,
MHOTOYJIEH c 1eIbIMY|
Koa(purmentamu, KOpHH|
MHOT'OYJIEHA, MIPUMEHSATD
JICJICHHE  MHOIO4YJeHa  Ha
MHOTOYJIEH C  OCTaTKOM,
TeopeMy besy u Teopemy

Buera nms peuICHud 3a1a4,
- HCIIOJIB30BaTh CBOMCTBA

JEUCTBUA C KOPHSAMH s

basoBbiii ypoBenb (102 yacoB) YrayoseHnubiii ypoBeHb (136 yacoB) | DJIeKTPOHH CnuCoOK UTOTOBBIX Cnoco0
HasBanue paznena  |[OcHOBHOE ble IUVIAHMPYEMBbIX Pe3yJIbTATOB C| OLEHKH
(TeMbl) (UMCIIO YacoB) coJiepKaHue paszesa (un¢posbie yKa3aHHeM 3TaloB UX HUTOT0BBIX
(TemMbr) ) (¢popmupoBanus IJIAHUPYEeMbI
oOpa3zoBare X
JBbHbIEpecy pe3yJbTaToB
pchbl
Crenens ¢ Crenensb ¢ https://les| —  cBoGomHO omepupoBaTh- PELICHUE
PAUMOHAIBHBIM panOHaIbHBIM son.academy| popsrrusivu: TOX1ecTBO,YICOHBIX 1
MnoKasareJieMm. [IOKA3aTEeJIEM. - ypaBHEHHE HepasercTBo,IPAKTHKO-
Iloka3aTenbHas CBolicTBa CTENIEHHU. content.mys ’ OpHEHTUPOBA
pPaBHOCUJIbHBIE YpaBHEHUS U
¢yHKIHs. [TpeoOpa3oBanue chool.edu.ru/ HHBIX 3a/134;
IMoxa3aTeabHbIE BBIpAXKEHUIA, catalog YPaBHCHUA-CIICICTBUA, -
YPaBHEHUA U COZEpIKaILUX PaBHOCHJIPHBIC HEPABCHCTBA,  \caMOCTOSTEIND
HepaBeHcTBA (124) | pauMOHaAJIbHBIE — OPUMEHATh  pa3In4YHbIeHAs paboTa
[TokazarenbHbIe PALHOHANBHBIX | ,Z[pO6HO-pa6OTa
ypaBHEHUS U .
HepaBeHCTBa paloHaJIbHBIX  YPaBHEHMIA,
TokazaTensHas MIPUMEHATh METO]] HHTEPBAJIOB
DyHKIHS, 8 JUISI pEIIEHNs] HEPABEHCTB;
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npeoOpa3oBaHMsI BRIPAKEHU;
- BBITIOJHATh
npeoOpa3oBaHus
BBIPAYKCHHUIA,

YHCIIOBBIX
COZIepIKaIIUX
CTCIIEHH C  PalMOHAIbHBIM
MIOKa3aTeleM;

—  cBODOOJHO OIEPUPOBATH,
HOHATHSAMU: UPPAIOHAIbHBIE,
NOKa3aTeNbHbBIC u
norapudMuuecKkue ypaBHEHUS,
HAXO/IUTh

UX pEIIeHHus C

IIOMOIIBIO PAaBHOCHUJIBHBIX]
Mepexoa0B HJIN OCYHICCTBIIAA

MIPOBEPKY KOpHEIA;

Jlorapupmuueckas | Jlorapudm uncna.  Mppanmonasibubie, | OCHOBHBIE METOIBI https://les| — CBOOOJHO ONEPUPOBATH- PCILICHHUE
(pyHKuu. Hecatuunsle u MoKa3aTeJbHble U | PEIICHHUS son.academyYyopsrusvu: prauHOHaﬂbeIe’y‘le6HbIX u
JlorapudgmMmnueckune | HaTypajabHBIC siorapuMuYecKue | MOKA3aTEIbHBIX U |- TOKA3aTEIbHDIC [PAKTHKO-
YPABHEHUSA U JorapuQMbl. HepaBeHCTBA (24 4.) | morapudmuueckux [content.mys OpUEHTHUPOBA
niorapupmMuyecKue
HepaBeHncTBa (12 4.) | [IpeoOpazoBanue HEPABEHCTB. chool.edu.ru/ HHBIX 33]1a4;
BBIPAKECHU, OcHoBHble MeToabl  [Catalog HCPaBCHCTBA,  HAXOAUTL — MX|_
COZIepIKAILINX pereHus [PELICHNA ¢ HOMOWBIOlcamoCTOSITEND
JorapuMBsl. MPPaLMOHATILHBIX [PaBHOCHJIBHBIXIIEPEXO/I0B; Hasi paboTa
YPaBHEHUS U I'paduueckue CHTYaIMH Ha SI3bIKE anre6pm,p360Ta
HEpaBEHCTBA. METO/Ibl PeIIeHUs
COCTaBJISITh
Jlorapudgmuueckas UPPALMOHAIIBHBIX,
¢byHKus, €€ MOKAa3aTeNbHbIX U BRIPAAKCHITA, ypaBHCHIA,
CBOMCTBA U TpaduK JorapupMHUECKUX HCPABCHCTBA M MX CHCTCMEL 110
YpaBHEHUI U YCIOBUIO 3aJla4uM, HCCIIEN0BATh
HCPaBCHCTB MOCTPOCHHBIEMOACIN C
MCII0JIb30BaHUEM anmnapara
aireOpbl,  MHTEPIPETUPOBATH)
[TOJTyYEHHBIMPE3yIbTaT.
Tpuronomerpuyeck | Tpuronomerpuueck |['padpuku Tpuronomerpuieck https://les| — CBOOOJTHO  ONEPUPOBATH- PCIICHHE
e PyHKUMHU U UX ne QyHKINH, UX TPUTOHOMETPHYecK | ve QYHKINHU, UX son.academy| popsrusMu: rpaq)HKHY‘Ie6HHX u
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rpaguxu. CBOMCTBA U X (pyHKI M. CBOMCTBA U - TPUTOHOMETPUYECKUX [IPAKTUKO-
Tpuronomerpuyeck | rpauku. Tpuronomerpuyeck | rpauku. content.mys | gynkimii; OpUEHTUPOBA
e HepaBeHCTBA [Tpumepsr ue HepaBeHncTBa (14 | Ot6op KopHel chool.edu.ru/f _ [IPUMEHSATS (bysxmTHPIX 33721
(94.) TPUTOHOMETPUYECK  [4.) TpuUroHoMmerpuueck [catalog -
. JUIS MOJIETTUPOBAHUS u
UX HEPaBEHCTB UX YpaBHEHUH C CaMOCTOSITEIIb
TTOMOIIBIO U CCIJIEIOBaHMS PEABHBIXy 20 naGora
TPUTOHOMETPUYECK IIpOLECCOB. KOHTPOJIbHAS
Ol OKPYKHOCTH. - OCYIIECTBIISATh orbopjpadoTra
Pemenne KOpHEM npu peleHu
TPUTOHOMETPHHCCK TPUTOHOMETPUUECKOTO
UX HEPaBEHCTB
YpaBHEHHS;
— CBOOOZHO OIEpPHUPOBATH
MOHSTHEM
TPUTOHOMETPHUUECKOE
HEPaBEHCTBO,
IIPUMEHSTbHEOOX0/IUMBbIE
dbopMynbl  mng peuIeHHs]
OCHOBHBIX THUIIOB
TPUTOHOMETPHUYECKHUX
HEPABEHCTB
KommniekcHble KommiekcHbie https://les| — CBOOOJTHO  ONEPUPOBATH- PCIICHHE
yncaa (10 4.) quCIIa. son.academy| popsrusmu: KOMILIEKCHOEYICOHBIX U
Anrebpanueckasi u |- — IPAKTHKO-
TPpUTrOHOMETpUYECKa [content.mys OpPUEHTHUPOBA
MHO’K€CTBOKOMILIEKCHBIX
s (hOpMBI 3aITUCH chool.edu.ru/ HHBIX 3a]1a4;
KOMIUIEKCHOTO catalog Heed, TIpCACTABIIAT _
qyucia. KOMIIJICKCHBIC qucia BcamocTosTennb
Apudmernueckue anredOpanvecKkon Hasi paboTta
OIICpalH C UTPUTOHOMETPUUECKOU KOHTPOJIbHAA
KOMILJIEKCHBIMU dopwme, BEIMONHaTEP200Ta
qHCIIaMHU.
apupMeTHYECKHe ONepalu ¢
N3ob6paxenue
HUMU un300paxkaThb HA
KOMILIEKCHBIX 3
aricel Ha KOOPJIMHATHOM MJIOCKOCTH.
KOOPAMHATHOU

IIJIOCKOCTH.
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®opmyiia Myaspa.
Kopuu n-oi
CTENEHU U3
KOMILJIEKCHOTO
qucia.
[Ipumenenue
KOMILJIEKCHBIX
YHCeN ISl pelIeHUs
(bU3HYECKUX H

reOMEeTPUYECKUX
3a/1a4y
IIpoun3BoaHasi. HenpepriBHbIC HccaenoBanue [IpumeneHue https://les| — HCITOJIH30BATh - peleHue
Ipumenenune ¢bynkuuu. Meton  [pyHKIuii ¢ MIPOU3BOTHOM K son.academy TIPOU3BOIHYIO sy 4E€OHBIX 1
MPOU3BOAHOM (24 4.)| UHTEPBAJIOB IS NoMOMBIO HCCIIeI0BAHHUIO - ncenenopanus  pynximn  alPAKTAKO-
peleHus npou3BoaHOM (22 4.)| PpyHKUHMI HA content.mys OpPUEHTHUPOBA
MOHOTOHHOCTb HIKCTPEMYMBI,
HEPaBEHCTB. MOHOTOHHOCTb U chool.edu.ru/ HHBIX 33]1a4;
[Tpou3sBoaHas 9KCTPEMYMBI. catalog —  HaXo/WTh HauOOJbIIEE M| _
GbyHKIIH. Haxoxnenue HaWMCHBIICC 3HaYCHUAICAaMOCTOSTEND
I'eomerpuueckuii u HauOOJIbIIErO U byHKIIIN HeTpephIBHONHAHAs paboTa
(I)I/ISI/ILIGCKI/II/IUCMBICJI HAUMEHBIIIETO oTpesKe; KOngOJ‘ILHaH
TIPOU3BO/THOM. SHaueHns _ HCIIONB30BATE pabota
[TpouzBosHbIE HENpepbIBHON
MIPOM3BOTHYIO TS
AIIEMEHTAPHBIX byHKIMN Ha
byHKIHiL. oTpesKe. HaXO0XKJICHHS HAWMTyYIIero
[IpousBoaHas IIpumeHeHne PEHICHUSB TIPUKJIAAHBIX, B TOM
CYMMBI, MPOU3BOTHON ISt qucie COLIMAJIBHO-
NpOU3BECHMA, HaXOXKACHNA SKOHOMHMYECKUX, 3ajavax, s
Y4aCcTHOTO (DYHKIIMH. HaWTyYIlIero OTIPeIeeHUACKOPOCTH -
[IpumeHeHne pelIeHus B
9 YCKOPEHHUS npotrecca,
MIPOU3BOIHOM K MIPUKITaTHBIX .
HHOT MYJIOH  WITH
HCCIIETOBAaHUIO 3ajavax, Js 32]1HHOTO  (opMyIO &
byHKuuit Ha OIIpe/ICIICHNUS rpaduKom;
MOHOTOHHOCTb U CKOpPOCTH H
HKCTPEMYMBI. YCKOpEHHUs
Haxoxnenue nporecca,
HauOOJIBIIEro U 3aJJaHHOTO
HaVMEHBIIIETO bopmynoit umu
3Ha4eHUsl QYHKIUU rpadukom
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Ha OTpE3KE. Kommnozurus
[Ipumenenue GyHKIHA.
IIPOU3BOJHOM IS I'eomerpuyeckue
HaXO0XJACHUS 00pa3bl ypaBHEHHI
HaWIyqIlEero Y HEPaBEHCTB Ha
pelieHus B KOOpJIMHATHON
MPUKJIATHBIX IIJIOCKOCTH.
3ajavax, Jjis
OIpeeIeHUs
CKOPOCTH Ipoliecca,
3aJIaHHOTO
dbopmynoit unu
rpaduxom
HNuTerpan u ero [TepBoobOpaznas. IlepBooopa3nas m | [lepBooOpasnas, https://les| — cBOOOZIHO OIEPUPOBATH- PEIICHHUE
npuMenenus (9 4.) | Tabouna uHTerpaj (12 4.) OCHOBHOE CBOMCTBO |S0N.aCadeMY| ropsrusmu: HepB006pa3Haﬁ,yqe6HHX u
MepBOOOPA3HBIX. NepBOOOPA3HBIX. - oTIpeeIEHHbI MPAKTHKO-
WHrerpai, ITepBooOpaznbie content.mys OpPUCHTUPOBA
. WHTErpaJl,HaXOIUTh ;
TCOMETPHUECKUI U DJIEMEHTAPHBIX chool.edu.ru/ HHBIX 33]1a4;
(bu3nvIecKuil CMBICI ¢dynkuwmii. [TpaBuna |catalog nepBoobpasHbIe -
HHTETpaia. HaXOXXJICHUSI 3JIEMEHTApHBIX  QYHKIMA  HcamocTosTeb
Brruucnenue 1epBOOOPA3HBIX. BBIUUCIIATh ~ MHTErpayl  IoHas pabota
HHTErpaia 1mo I/IHTCI‘paJ'I. (bOpMYHGHBIOTOH&—.HCIZ6HHLI3; KOHTPOJIbHAA
bopmyiie ['eomerpuueckuit _ HAXOIUTH nnomazmpa%m
HproTona— CMBICJI UHTETpaJa. .
. IUIOCKUX (UTYp U 00BEMBI Tel
JleitoaMIA Brruucnenune
OTpEIENEHHOTO C IOMOILIbIO MHTETpaa;

MHTErpasa no
dbopmyne HetoToHa
— JleitObHua.
IIpumeHeHue
MHTErpana s
HaXO0XK/JICHUS
IUIOMAAE! IIIOCKHUX
¢buryp 1 06EMOB
FeOMETPUUYECKUX
Tel.

[Ipumeps! permenuit
JudepeHIaIbHbI

- HMETh MPEACTABIICHUE O
MAaTeMaTH4ICCKOM
MOZACIINPOBAHUU
MMPpUMEPECOCTABIICHUA

Ha|

nuddepeHnraTbHBIX
YpaBHEHU;

pemaTh NpUKIaJHbIE 3aa4H,
B TOM YHCJIE€ COLIMATIBHO-
HKOHOMUYECKOTO
U(PU3NIECKOTO XapaKTepa,
CpelCTBaMu
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X YPaBHEHHM.

MATEMAaTHYCCKOI'O aHajln3a

rpadukoB pyHKUINH
IUIsl peLIeHus
YpPaBHEHUU U
CHCTEM.
[IpumeHenne
ypaBHEHMH, CHCTEM
Y HEPaBEHCTB K
PELIEHUIO
MaTeMaTHYECKUX
3aja4 v 3a]1a4 u3
Pa3IUIHBIX
obJiacTeil HayKu U

PELICHUIO
MaTeMaTUYeCKUX
3a/1a4 v 3a7a4 U3
pa3IMYHBIX
oOnacteil HayKu 1
peanbHOU KU3HU,
MHTEpIIpeTalns
MOJIYYEHHBIX
pe3ynbTaTOB

Maremarnueckoe
MOJIEJIUPOBAHHE
peaabHbIX
IIPOLIECCOB C
HOMOILBIO
g depeHaIbHbI
X YpaBHEHHI
Cucrembl Cucremsl CucreMsl Cucrema u https://les| —  cBoGomHO omepupoBaTh- PEIICHHE
ypaBHenmii (12 4.) | JIMHEHHBIX PalMOHAJILHBIX, COBOKYIIHOCTb son.academy| popsrrusivu: cHCTEMA UlY4EOHBIX 1
YpaBHEHHIA. HPPAUHOHATBHBIX | YPaBHEHHUIA. - COBOKYIHOCT ypapHeruifIPAKTHKO-
Pemenune noka3aTteJbHbIX 1 | PaBHOCHIIbHBIE content.mys OpPUEHTUPOBA
MHEPABEHCTB, PaBHOCUJIbHBIE
NPUKIAJHBIX 33/1a4  (1orapu(MHUYEeCKHX | CUCTEMBI U chool.edu.ru/ HHBIX 32124
C TIOMOLIBIO ypaBHenuii (12 4.) | cucremsi- catalog CHCTCMBL " CHCTCMBI| _
CHUCTEMBI JIMHESHUHEBIX CJIEICTBUSL. CICACTBUA, HaXO0IUTbcaMOCTOSITEID
YPaBHEHMH. OCHOBHBIE METO/IbI PELICHUSCUCTEMBI uHas paboTa
Cucremsl u pEIIEHHSI CUCTEM U COBOKYIHOCTEH KOHTPOJIbHAS
COBOKYIHOCTHU COBOKYITHOCTEH PALMOHATBHBIX, pabota
LEJIBIX, panroOHAIBHBIX,
UppalMOHAIIbHBIX,
palMoOHAIbHBIX, UppalMOHATIbHBIX,
HOKa3aTeabHbIX
UppaIOHAIbHBIX, MOKa3aTeIbHBIX U
MOKa3aTeNbHbIX, norapu(pMUIECKUX uyorapuMIIecKux
J0rapuPMUUECKUX YpaBHEHUM. YPaBHCHUM U HEPABCHCTB;
YpaBHEHUH U IIpumeHeHue
HEpPABEHCTB. YpaBHEHUH, CUCTEM
Hcnonb3oBanue Y HEPaBEeHCTB K
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peanbHON KU3HU

CHCTEMBI C
rapaMeTpamu.
ITocTtpoenue u
HCCIIETOBAHUE
MaTeMaTUYECKUX
MOJIEIEN peaTbHbIX
CUTYaLHUi C
MTOMOIIBIO
YPaBHEHUH, CUCTEM

METObI JIIs

YpaBHEHMI U HEpaBEHCTB, 4

pelIeHus

TaKXKE3aaa4d C mapaMeTpaMu,

HatypaJjibHble 1 Hatypanbhble u HartypajabHble n Harypanbublie u https://les| — CBOOOJHO  ONEPUPOBATH PCIICHHE
neJible yucsaa (6 4.) | Leislie yucia B neJble yucaa (10 | nensle yucna. son.academy| qoustusMu: HaTypaJIbHOE UlY4EOHBIX 1
3aadax us3 4.) [Tpumenenue o Leloe a0, PAKTHKO-
peabHON KHU3HH. NPU3HAKOB content.mys OpPUECHTHPOBA
[Tpu3naku nenmumocty nenbix  [chool.edu.ru/ MHOKCCTBAHATYPATILHBIX M HpIx 3a1ad4;
JICIIMMOCTH LEJIBIX yrcen, HOJl u catalog OEIbIX  9HCCII, HCIOJIB30BATh
yHCcel HOK, ocTaTkoB 110 NPU3HAKK JCITMMOCTH  [ECJIbIX\camMOCTOSITEIh
MOJYJIIO, aITOPUTMaA qucell, HO/lu HOKpnas pabdota
EBxmmna s HATYpalbHBIX ~ YUCEN IS
PCIICHW 3a/1aq B pellieHust 3a1a4, MPUMEHSATH
TSIBIX qHCITAX anroput™ EBknuna;
CBOOOHO OIIEepUPOBATh
MOHATHEM OCTaTKa 110
MOJIYIIIO, 3aITHCHIBATh
HaTypaJbHbBIC YHCIIa B
Pa3IUYHBIX TO3UIIHOHHBIX
CHCTEMaXxX CUHCIICHUS
3agaum ¢ ParnrmoHannHEIE, https://les| — pemats paluoHaIbHbIe,- PCIICHUE
napamerpamu (16 UppalyoHaJIbHbIE, Son.academynppaHHOHaanHe’ Y4EOHBIX M
q.) noKa3aTeJbHbIE, - T —— MPaKTHKO-
norapudmuueckue |content.mys OpPUEHTHUPOBA
u ChOOI.edu.ru/nora’pl/lqn\/H/IqCCKI/Ie YPaBHCHIA M 1x 3aj1a4;
TpuroHomerpudeck [catalog HCPaBCHCTEA, COACPKAIINC _
V€ ypaBHEHUS, MOJYJIA 1 I1apaMCTPBI, CaMOCTOSATEIIb
HEpaBEHCTBA U —  IpUMEHATH rpaduyeckueHas pabora
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YpaBHEHUU U
HEPABEHCTB C
rapameTpamu

IloBTOpEHue,
0000IIEHNE,
CHCTeMAaTH3aUMs
sHanuii (18 4.)

OCHOBHBIE TTOHSTHUSA
Kypca anreopsl u
Hayai
MaTeMaTH4YECKOro
aHaju3a,
0000111eHNE U
cucTeMaTu3aIus
3HaHHUHI

IloBTOpEHUE,
o0oOIIEeHne,
cUCTeMaTH3 AU
3HaHuu (164.)

OCHOBHBIE TTOHATHUSI
1 METOJIBI Kypca,
00001IeHE U
CHCTEMATH3AIHS
3HAHUI

https://les
son.academy

content.mys
chool.edu.ru/

catalog

- pelieHue
YICOHBIX 1
MPAKTUKO-
OpPUECHTHPOBA
HHBIX 33]a4;
CaMOCTOSITEIb
Has paboTa
KOHTPOJIbHAS
pabota
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[NOYPOUHOE TEMATHUYECKOE INTAHNPOBAHUE KYPCA AJI'EBPA 1 HAYAJIA MATEMATUYECKOI'O AHAJIN3A

10 KJIACC
ba3oBblii yposensb (70 yacoB) Yriay0seHHbli ypoBeHb (140 yacoB) | KoHTpoabHBIepadoThI
KonnuecTBo Tema ypoxka Tema ypoka KonngecTBo
4acoB 4acoB
Tema: Muoscecmeo oelicmeumenvHvix yucen. Munozounenvl. Payuonanvnole ypagnenusa u ba3oBblil ypoBeHb Yriy01eHHbIiH
Hepasencmea. Cucmemul nuneiinvix ypasnenuii (14u / 24u) YPOBEHb
1 Henens
2 MHOXECTBO, OIlepalluy HaJ MHOKECTBAMM.
Jluarpammel Diinepa—Benna. Panmonaibnbie
qUCIIA.
[ Ipumenenue meopemuxo- 2
WHOOICECMBEHHO20 annapama
07151 pewenus 3a0a4.Mooyo
OelicmeumenbHo20 Yucia u e2o
ceolicmaa.
2 Hemeas
2 OOBIKHOBEHHBIE U JICCITHYHBIC APOOH,
[TPOLIEHTHI, OECKOHEUHBIE IEPUOANUECKUE
poOu. AprdMETHYECKHUE OTIEPALTHH C
pallMOHaIbHBIMU YHCIaMHU, IPEOOPa30BaAHUS
YKCJIOBBIX BBIP)KEHUH.
Mnozounenvl ¢ yenvimu 2
Koapuyuenmamu.
Mnozounenvt om 00Hol
nepemennou. Teopema
Buema.
3 Henesst
1 [TpumeHeHue apoOeil U MPOLEHTOB s
peleHusl IPUKIIaJHBIX 33/1a4 U3 PA3IUYHBIX
OTpacjae 3HAaHUW U pealbHOU JKU3HHU.
1 /lelicTBuTEnbHBIC Ynca. PalimoHanbHbIE U
MppalMOHAILHBIE YHCIIA.
Mmnozounenvl om 00Hol 2
nepemennou. /lenenue
WMHO20UIeHa HA MHO20Y]IeH C
ocmamkom. Teopema be3y.




4 Hemeas

Apudmerndeckre onepanuu ¢
IEeHCTBUTENLHBIME YHCIaMu. [Ipubmmkénnble
BBIUUCIICHUS, TPABUJIA OKPYTIICHHS, IPUKHIKA

U OIICHKA pe3yJIbTaTa BEIYMCICHUI.

Mampuya cucmemvl 1uHelHbIX
ypasnenuii. Onpedenrumeins
wmampuywl 2 %2, e2o
ceomempudecKutl CMulCil U
ceoticmea, @vluucienue e2o
BHaueHus,

5 Hepens

TosxecTBa v TOX/I€CTBEHHBIC
rpeoOpa3oBaHus. Y paBHEHUE, KOPEHb
YpaBHEHUSI.

\Pewenue cucmem nuHeliHblX
ypasnenuii. [lpumenenue
onpedenumersi 015 peuleHus
cucmemol TUHEUHBIX
ypasHeHuil.

6 Hemeas

HepaseHncTBo, pemenne HepaBeHcTBa. Meton
UHTEPBAJIOB.

OchogHole Memoobl
pewenus yenvix u OpobHO-

1 "PammmoHanbHbBIE
YpaBHEHUS U

pPayuOHATbHBIX YPAGHEHUL U HEPaBEHCTBA.
HepaseHcme. Cucremsbl TMHEWHBIX
ypaBHEHHH"

7 Hemean

Pemenue nensix u 1poOHO-pAIIMOHATBHBIX
ypaBHEHUHN U HEPABEHCTB

1 "ParnnoHanbHbIE
ypaBHEHUS U
HEPaBCHCTBA.

CucreMbl THHERHBIX
ypaBHeHHH"

PeuieHue npukiaoHulx 3a0au ¢

NOMOULBIO CUCNIEMDBI JUHEIIHBIX]




ypasHenuii

Tema: @ynkyuu u cpagpuxu. Cmenennan pynkyus c yeavim noxkazamenem (6u/ 12u)

8 Henens

DyHKIHS, CTOCOOBI 3aaHUs (PYHKITHH.
B3anmuo obpatHbie GpyHkiuu. ['padux
¢ynkunu. OGnacTh ONpeaeNeHUs 1 MHOXKECTBO
sHaueHn GyHkiuu. Hynu dyakmmm

Komnosuyus ¢hynxyuil.
DnemenmapHvie
npeobpazosanus epaghuros

DyHKyuil.

9 Henens

CrannaprtHas (hopMa 3arucH JCUCTBUTEIHHOTO
grcia. Vcmonp30BaHue MOAXOASIIEH GOPMBI
3aIMCH JICHCTBUTEIIBHBIX YUCEI JIJISl PEIICHUS

MPAKTUYECKUX 33129 U TIPEJICTABICHUS
JTAHHBIX.

I lepuoouueckue @dynxyuu.
! Ipomesicymru
IMOHOMOHHOCU @yukyuu.

Maxcumymvl U MUHUMYMbL
@dyuxkyuu.  Haubonowee — u
HaumeHbuiee 3HaueHue
pyHKYUU HA npomedcymKe.

1
"CreneHHast QyHKIHS.
E€ cBoiicTBa 1
rpaduk"

10 Hepeasn

Crenens ¢ nenslM nokasarenaeMm. CreneHHas
(YHKIUS C HATypalIbHBIM U II€JIBIM
noka3zareneM. E€ cBoiicTBa u rpaduk

1
"CrenenHast GQyHKIUS.
E€ cBoiicTBa n

rpaduk"

VIunetinas, keaopamuunas u
OpOoOHO-TUHeliHas PYHKYUU.
DnemenmapHoe uccie0osanue
1 nocmpoenue 2paguros Smux
dyuxyuii. bunom Heromona.




11 Hemens

Tema:Apughmemuueckuii kopens n-oit cmenenu. Uppayuonanvnoie ypasnenusn (18u /154) +y
IHlokazamenvnan ¢pynkuyusa. Ilokazamenvnvie ypasnenus (104)
+YJlozapugpmuueckaa ¢pynkyusn. Jlocapugpmuueckue ypasnenus (8 4 uz 18 u)

2 ApudmMeTrnuecKuit KOpPEHb HaTypalbHOU|Apughmemuueckuii KopeHw
CTEIICHHU. HamypaivHol cmenenu u e2o
ceolicmea.

Cmenenbo C payuUOHRAIbHbIM 2
noxazamesnem u eé ceolcmed

12 Henens

2 ApudmernueckuitkopeHbHATypaIbHOWCTENCHNU. |l [peobpazosanuis Yuciogoix
GbIPAdICEH UL, COOEPIHCAUJUX
cmenenu u KOpHU.

[ lokazamenvuas ynkyus, eé 2
ceoticmaea u epagpux.
Hcnonvzosanue epaguka
dyHKyuu 01 pewenus
ypasHeHuil.

13 Hengeasn

2 JleiicTBUs ¢ apuPMETHIECKUMU KOPHIMH N—OoH|Pasrocunbhbie nepexoosbl 6
CTEIICHHU. peulenuu uppayuoHaIbHbIX
ypasnenu

Ucnonvzosanue epaguxa 2
dyHKYUU 0115 peutenus
noKa3amenbHbIX YPAGHEeHUIL.

14 ueneasn

2 JlelicTBus ¢ apudmerndeckuMu KopHsIMHU N—ou|Ceoticmea u epaghuk KopHs n-
CTCTICHH. 01l cmenenu Kax yHKyuu
0OpamHoll cmenetu ¢
HamypanLHbiM nOKa3amenem

I lokazamenvubie ypasHeHus.. 2
OchosHble Memoobl peuletus
noxazamenbHuIX YPAGHEHUU

15 nemens

2 Perienne uppalnMoOHaNbHBIX  YpaBHEHUH U




HEPABEHCTB.

"CpoiicTBa u rpadux
KOpHsI N-OM CTENEHMU.
WppaunonansHbie
ypaBHeHuUs"

I lokazamenvhbie ypasHeHus.. 1
OcHosHbie MemoObl peuleHUs "ITokazarenbHas
noxazamenbHuIX YPAGHEHUL GbyHKIHS.
[Toka3zaTenbHble
ypaBHeHus"
16 nenens
PemieHue MppanMOHAIBHBIX  YpaBHEHUH U
HEPABEHCTB.
Vioeapughm wucna. Ceoticmea
nocapughma. Jlecamuunvle u
Hamypanvhvie 102apugmol
17 Heneas
PemreHne MppanMOHANBHBIX  YpPaBHEHUH W
HEPABEHCTB.
IIpeobpazosanue svipasicenui,
COOePIUCAUUX 102aAPUPDMbL.
18 Heneas
CBoiicTBa 1 rpa UK KOpHS N-Oi CTeNeHH
I Ipeobpazosanue svipasiceHull,
cooepacawux 102apughmol
19 Heneas
CBoiicTBa ¥ rpa@uK KOpHs N-0i CTENeHU 1 1

"CpoiicTBa u rpadux
KOpHsI N-O CTENEHMU.
WppaunonanbHble
ypaBHeHuUs"

Vlocapugpmuueckasn gynxyus,
eé ceoticmea u epagux.
Hcnonvsosanue epaghuxa
DyHKyuu 015 pewrenus
ypasHenuii

20 uegeas




Tema: Tpuconomempuueckue gviparcenusn u ypaeuenusn (22u /22u) + Y Jlozapugpmuueckan
¢dyuxyusa. Jlocapugpmuuecxkue ypasnuenusn (10u uz 18 u)
+ YV Henpepuvienvie goynxyuu Ilpouszeoonasn (12u u3z 18 u)

2 CHHyC, KOCHMHYC M TAaHIEHC YHCIIOBOTO
aprymeHra
Vlocapugmuueckue ypagneHus. 2
21 Heneas
2 ApPKCUHYC,  apKKOCHHYC M  apKTaHI€HC
YHCIIOBOTO apTyMEHTa
OcHosHbie MemoObl peuleHUs 2
iocapughmuneckux ypasHerul.
22 Hexeas
2 TpuronomeTpuyeckasi OKpy>KHOCTh
OcHoeHbie MemoObl peuleHUs 2
iocapugmuyecKux ypasHeuui.
23 nepens
2 TpuronomeTprudeckas OKpy>KHOCTh
[PagrocunvHble nepexoobl 8 2
pelwienuuy 102apu@dmMuiecKux
ypasnenui
24 Hemeasn
2 OnpeeneHne TPUTOHOMETPHUYSCKUX (PYHKITHMA
YICIIOBOTO apryMeHTa
PagnocunbHble nepexoowl 8 2 1
pewenuu no2apupmuyeckux "Jlorapupmuueckas
ypaeHenu byHKIIHS.
Jlorapudmmueckue
ypaBHeHuUs"
25 Henesst
2 (OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI
Henpepwvigrvie (hyHKyuu 1 ux 2
ceoucmea. Touka paspuisa.
Acumnmomsi epaghuxos




dyuxyuii. Ceoticmea gyHxyuil
HenpepvisHbIX Ha OompesKe.

26 Hexeas

(OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI

Memoo unmepsanog ons
pewenus nepasencms.

27 "ueness

(OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI

[ Ipumenenue ceoticms
HenpepouleHbIX OYyHKYUL Ol
eulenus 3a0at.

28 Hexeas

[TpeoOpasoBanue TPUTOHOMETPHUYECKIX
BHIpOKCHUH. PerieHne TPUTOHOMETPUYECKUX
YpaBHEHU U

[ lepsas u emopasi
npou3zeo0Hbvle hyHKYUU.
Onpeodenenue,
ceomempudecKkull u
puzuneckull cmulci
npouU3600HOU.

29 Hemeasn

[TpeoGpazoBanue TPUTOHOMETPUYECKUX|
BBIpDA)KCHUI. PemeHne TpUrOHOMETPUYECKHUX|
YpaBHEHUH

Ypasenuenue xacamenvnou x

epaguxy ynxyuu.
30 nenens
[TpeoOpa3oBanue TPUTOHOMETPHUECKHUX| 1 1
BbIpa)K€HHI. PemieHue TpUTOHOMETPHUYECKUX "Tpuronomerpuyeckue|' TpuronoMeTpudecKue
YpPaBHEHUN BBIPAKEHUS U BBIPAXKECHUS U
TPUTOHOMETPHUYECKHE | TPUTOHOMETPUYECKHE
ypaBHEeHHU" ypaBHeHus"

I Ipou3zgoonsie s1eMeHMapHbIX




dyHKYUIL.

31 Henens
Tema: Ilocneoosamenvnocmu u npocpeccuu (5 u/ 10u) + Y Henpepwienvie pynxkyuu. Ilpouseoonan
(6u u3z 20u)
2 IToceqoBaTENBHOCTH, CIIOCOOBI  3aJaHUs
[MOCIEI0BATEIbHOCTEM. MOHOTOHHBIE
MOCIIC0BATEIHHOCTH
Memoo mamemamuueckou
unoyKyuu. MOHOTOHHBIE U
OrpaHUYEHHbBIC
[MOCJICIOBATEILHOCTH.
HUcmopus ananuza 6eckoHeuno
manvix.
32 »enens
2 ApudmeTraeckas u reoMeTpuyecKas
[POTPECCHUHU. Beckoneuno yOBIBaromas
reoMeTpuyecKas porpeccusi. Cymmal
OCCKOHEYHO  YOBIBAIOMIEH TE€OMETPUUCCKOM
[IPOrPECCHUHU.
VIuneunolti u
9KCNOHEHYUAIbHBILL POCHI.
Yucno e.
Ucnonvzosanue npoepeccuu
0J151 peuleHUsl peaibHbLX 3a0ay
npuKIaoHo20 Xxapakmepa
33 Henens
2 Dopmyna CJIO’KHBIX IIPOLIEHTOB. 1 1
Mcronp30BaHWe TMPOTPECCUU I PEIICHHS] "[TocnenoBarensHocTH|"[locaenoBarenbHOCTH

CAJIbHBIX 3a1a4 NPUKIIAAHOTO XapaKTepa

U iporpeccun’”

U porpeccun’”

I Ipou3zgoonsvie s1eMeHmapHbIx

bynKyuil.

34 uenensn

Tema: Iloemopenue, 0606uwenue, cucmemamusayus 3nanuit (3 u/ 54y) + 'Y Henpepuienvie goynkuyuu.

+ Ilpouszeoonan (24 u3 20 u)

2

OCHOBHbBIE TOHSTHUS Kypca aireOppl M Hayalul




MaTEMaTHYECKOI0  aHaJIu3a 10  knacca,
0000IIIeHNE U CUCTEMATU3ALMS 3HAHUN

I Ipouzsoonas cymmel, 2 1
npouszeedenuUs, YacmHo2o u "ITponsBogHas"
Komnozuyuu yHkyuu




[NOYPOUHOE TEMATUYECKOEIINTAHUPOBAHUE KYPCA AJII'EGPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

11 KJIACC
ba3osblii ypoBennb (102 yaca) Yriy6aeHHblii ypoBeHb (136 yacoB)
KommuecTBo yacos Tema ypoka Tema ypoxka ‘ KonunuecTBo yacos
Tema: Yucia u Beruucaenus (12/24 4.)
1 menensn
1 Harypanbnsle u nensie yncna. [Ipusnaku genumoctu
LEJIBIX YUCel
[[puMeHeHne MPU3HAKOB ACIIUMOCTH LEIbIX YHCEIL, 1
HOK, HO/I, octatkoB 110 MOJyJII0, aIrOpUTMA
EBxunna juist pemenus 3a/1a4 B HEJIbIX YUCIIax
2 CTeneHb ¢ pallMOHAILHBIM TTOKa3aTeneM. CBoOMCTBa
CTETCHHU.
2 Heaeas
1 CTeneHb ¢ pallMoOHaIbHBIM TTOKa3ateneM. CBOMCTBa
CTETCHHU.
KomruiekcHbie uncna. Anredpandeckas u 1
TPUTOHOMETPHYECKast (POPMBI 3aMTMCU KOMILICKCHOTO
YKCIIA.
2 [TpeoOpazoBaHue BBIPAKEHHIA, COACPIKAIIIX
allMOHAJIbHBIE CTETICHU
3 Hegenst
1 Jlorapudm yucna.
ApudmMeTHIecKre onepanuu ¢ KOMITIEKCHBIMU 1
YUCITaMHU.
2 /lecsiTHuHbIe U HaTypaJIbHBIETOTAPU(PMBI
4 Hemeasn
3 [TpeoOpa3oBaHUEBBIPAKEHUN, COAEPIKAIUXIOTaApU(HMBI
300paxkeHre KOMITJIEKCHBIX YHCEN Ha 1
KOOpAMHATHOM I1ockocTH. PopmynaMyaspa.
5 neneast
3 [IpeoOpa3zoBanre BRIpAKEHHH, COACPIKAIUX CTEIICHHU C
AlMOHAIBHBIM ITOKAa3aTEIeM.




KopHU N-0li CTENEHN U3 KOMIIJIEKCHOTO YHUCIIA.
[TprMeHeHne KOMIIEKCHBIX YMCEN Ul PELLICHUS
(bM3MUECKUX U TEOMETPHUYECKHUX 3aj1ad.

Tema: YpaBHeHusi 1 HepaBeHcTBa (12/24)

6 Heneas

CucreMa 1 COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB

PaBHOCHJIBHBIE CHCTEMBI H CUCTCMBI-CJICACTBHA.
PaBHOCHIBEHEIC HCPaBCHCTBA

7 Heneas

[ IprMepBITPUTOHOMETPUYECKUXHEPABEHCTB

OTOOp KOpHEH TPUTOHOMETPUYECKUX YpaBHEHHUH C
[MOMOIIBI0 ~ TPUTOHOMETPUYECKOM  OKPYKHOCTH.
PereHneTpuroHoMeTpu4eCKMXHEPABCHCTB

8 Heneasn

TTokazaTeapHEIC YpaBHCHHA U HCPABCHCTBA.

OCHOBHEIC MCTOABI pCHICHUA MMOKA3aTCIbHBIX U
J'IOI‘apI/I(I)MI/ILIeCKI/IX HCPABCHCTB

9 HenmeJs

JlorapudmuueckreypaBHEHNs U HEPABEHCTBA

OCHOBHBIE METO/IbI PEIICHHS UPPALMOHATBHBIX
HEPABEHCTB.

10 megens

CucreMbl TUHEHHBIX YPaBHEHUH.

PenieHne NpuKIIagHbIX 33/1a4 C IOMOLIBIO CHCTEMBI
JIMHEHUHBIX YPABHEHUM.

(OCHOBHBIC MCTOABI pCIICHUA CUCTEM U
COBOKyrIHOCTCfI PpallMOHAJIbHBIX, UPPALIMOHAIIBHBIX,

[MOKa3aTeNbHBIX U JOrapu(MUUECKUX YpaBHEHHH

11 Henens




[IprMeHeHNEe YpaBHEHUH K PELICHUI0 MaTEeMaTUYECKUX
3ajad M 337a4 M3 Pa3IUYHBIX oOOJlacTel Hayku H
[peaJbHON JKU3HU

(OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH PallMOHAJIbHBIX, UPPALMOHAIIBHBIX,
MOKa3aTeIbHBIX U JIOTapU()MUIECKUX YPAaBHEHHHA

12 Henens
[IpuMeHeHue CHUCTEM YPaBHEHUIK pELIEHUIO
MaTEeMAaTHYECKUX 3aJad M 3a7ad U3  Pas3In4HbIX

oOsacTell HayKu U pealibHOM JKHU3HU

YPaBHCHI/IH, HEPABCHCTBA U CUCTEMBI C ITIapaMETpaMu

13 Hepens

[IprMeHeHre HepaBEHCTB K PEIICHUI0 MaTeMaTUYECKUX|
3ajad M 3aJa4 M3 PA3IMYHBIX oO0jacTed Hayku U
[peaJIbHOM KU3HU

[I[puMeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K
[PELLICHUIO MaTEMaTUYECKHX 3aJa4 U 3aJa4 U3
pa3IMyYHbIX 00JacTel HayKU U pealibHOM JKU3HU,

MHTCpIpCTALA TTOJTYIYCHHBIX PE3YJIbTATOB.

Tema: ®ynkunu u rpapuxu (9/14)

14 nepens

Oynkius. [lepuonnyeckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIHH.

['padux xomnosunuu ¢pyHkuuit. ['eomerpuueckue
00pa3bl ypaBHEHUH U HEPABEHCTB HA KOOPIUHATHOM
[IJIOCKOCTH

15 wegens

MakcuMyMbl 1 MUHUMYMBbl QyHKUIMU. Hambonbiiee u
HalMEeHbIIIee 3HaueHne (QYHKIIMH Ha TIPOMEXYTKE.

Tpuronomerpruyeckue GyHKIINU, UX CBONCTBA U
rpaduKy.

16 Hexenn

Tpuronomerpuyeckue QyHKINU, UX CBONCTBA U

rpaduKu.




['padrueckue METObI PEUICHUs] YPABHEHUH U
HEPaBEHCTB

17 wenens

[TokazarenbHas u norapudmudeckas GyHKIHH, UX
CBOMCTBa M rpadUKH.

['padrueckue METOIbI PELICHHUS 3a/1a4 C
apameTpamu

18 Hexpens

Hcnonp3oBanue rpadukoB GyHKIMN IS peIIeHUs
YpaBHEHUH U IMHEUHBIX CUCTEM.

['padrueckue METOIbI PELICHUS 3a7a4 C
napameTpamu

19 Hemgens

Mcnonp3oBanue rpagukoB GYHKIHMHA I UCCIIETOBAHMS
[IPOLIECCOB M 3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT IpHU
pelmieHn: 3a1a4 W3 APYruX YYeOHBIX IPEIMETOB H
[peaTbHOM KU3HU

lcrionb3oBanue rpadukoB GyHKIUN A7
MCCIIEJOBAaHHS IIPOLIECCOB M 3aBUCUMOCTEH, KOTOPHIE
BO3HUKAIOT IPH PEIICHUHN 3aa4d U3 IPYTUX YIeOHBIX

MMPECAMETOB U peaHLHOﬁ KHU3HHU.

Tema:Hauana maTemaTnyeckoro ananau3sa (24/22)

20 nwexenas

HenpepsiBHble pyHKIIMU. MeTOA HHTEPBAIOB IS
[pelIeHns] HEPABEHCTB.

21 Henens

[TpousBonnas ¢pynkuuu. ['eomerpuueckuii u
(U3UYIECKU CMBICIT IPOU3BOTHOM.

["'eomeTpuuecKUil U GU3NUECKUN CMBICIT
MPOU3BOAHOM.

22 Heneas

[Tpou3BoAHbIE IIEMEHTAPHBIX (PYHKIUN




[TpaBuna nuddepeHpoBanus

23 Henenas

DopmyJIbl  HAXOXKIACHHUS

(b YHKIIHA.

IIPOU3BOAHOM  CYyMMBI

dopmyra MpOU3BOIHON CIIOKHON QYHKIIMH

24 genens

DopMyibl HaXOXKICHUS TIPOU3BOIHON MPOU3BEICHUS U]
YacTHOTO (DYHKIIUH.

[TprMeHeHne NPOU3BOIHON K OCTPOEHHUIO I'paMKOB
byHKIUN

25 Hemens

[IprMeHeHre TPOU3BOJHON K HUCCIIEIOBAaHUIO (YHKIUI
Ha MOHOTOHHOCTB ¥ 9KCTPEMYMBbI

Brinykiiocts rpaduka GyHKIMH, TOUKH Iepernda

26 neneas

Haxoxxnenre HanOoJbIIEr0 ¥ HAaUMEHbBIIETO 3HAUYCHUS
(yHKIINN Ha OTpe3Ke

HaxoxneHrne HauboIbIIero 1 HaMMEHbIIEro
3HAYEeHUH HENPephIBHOM (DYHKIIMM Ha OTpe3Ke

27 uenenas

[lepBooOpa3nas. TabaunanepBooOpa3HbIX

[IpuMeHeHne nHTeTpaia JUisl HaXOXKIACHUS TUIOMAaeH
MI0CKUX GUTYp U 00BEMOB T€OMETPHUUECKHX Tell

28 "emenas

HTerpan, ero reoMeTpuuecKuil 1 pU3NUECKUl CMBICII.
Borunicnenne wuHTerpana mno Qopmyie HbroToHa—
JleitOHMIA

[Tpumeps! pemieHnit AU pepeHnnaibHbIX YpaBHEHUH.
MaTemaTnueckoe MOAEINPOBAHUE PEATIBHBIX
MTPOIIECCOB C MOMOIIBIO Ar(HepeHITnaTbEHBIX

YpaBHEHUN

29 genenas




[IpumeHeHne MIPOU3BOJIHOMN s HaXOXXIICHUS]
HAaWIy4IIero pelIeHHs B NPUKIAIHBIX 3ajadax, s
OIpEACICHUS CKOpOCTH npouecca, 3aJaHHOTO
hopmysoi uiu rpapuKoM

[IpuMeHeHre TPOU3BOIHOMN TS HAXOXKICHHS
HAWJTy4IICTO PCUICHUA B IPUKIIAJHBIX 3ajavdax, NJId
OIpE/ICTICHUST CKOPOCTH IpoIiecca, 3aJ1aHHOTO
dbopMyIoi uiu rpadhuKomM

Tema: IloBTOpeHHe, 00001IeHIEe U cMcTeMaTH3anus 3HaHuii (18/16)

30 Henen

IloBTOpEeHME 110 TeME «JleHCTBUTEIBHBIC YUCTIA»

HOBTOpeHI/Ie o TeMe «KoMIiekcHbIe ynciay

31 nenens

HOBTOpeHI/Ie o TeMe «CreneHHas (1)YHKI_II/IH»

ppanvoHaibHBIE YPABHEHHS U HEPABEHCTBA

32 nemenas

HOBTOpeHI/Ie o TeMe «Iloka3aTenpHas (1)YHKLII/I${)>

[lokazaTenbHbIE HCEpPaBCHCTBA

33 nemens

[ToBTOpenue no teme «Jlorapupmuyeckas GyHKIUI»

Jlorapudmuueckre ypaBHEHUSI 1 HEPAaBEHCTBA

34 uenens

[loBTOpenne 1o
byHKIUS»

TEMC ((TpI/IFOHOMeTpI/I‘-ICCKaSI

TpI/IFOHOMeTpI/ILIeCKI/IC YpaBHCHHA U HCPABCHCTBA




PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «'EOMETPUS»
MOSICHUTEJIBHAS 3AITUCKA

I'eomerpust siBNseTCs OJHUM K3 0a30BBIX MPEAMETOB HA YPOBHE CpeaHEero oomiero oOpa3oBaHus,
TaKKaK0OeCIIeunBacTBO3MO)KHOCThH3YYEHISIKAK TN CIIUTUINHECTECTBCHHO-HAyYHOWHANIPABIICHHOCTH,  TaK
U TyMaHuTapHOU. Jloruueckoe MplnuieHue, GopMupyemMoe npu U3y4eHUH O00yJaroIIUMHUCS MOHITUHHBIX
OCHOB T€OMETPHH M TIOCTPOCHHUHU LEMOYKH JIOTHUYECKHX YTBEPKICHUN B XOJ/I€ PELICHUS T€OMETPUIECKUX
3aa4, yMEHHUE BBIJBUTATh U OMPOBEPraTh T'MIIOTE3bl HETOCPEACTBEHHO HCIONB3YIOTCS MPH PEIICHUU
3a/1a4 €CTeCTBEHHO-HAYYHOT'O IMKJIa, B YACTHOCTH U3 Kypca (pHU3HKH.

Llenp ocBoeHus: mporpaMMel yuyeOHoro Kypca «I['eomerpus» Ha 6a30BOM ypOBHe OOYy4eHUS —
001e00pa3oBaTeIbHOE M OOMIEKYIbTYPHOE pa3BUTHE O0yJaloUIMXCs yepe3 oOecredeHre BO3MOXKHOCTH
nproOpeTeHNs U UCIIOIB30BAHUS CUCTEMAaTHUYECKUX TEOMETPUYECKUX 3HAHUN U ACUCTBUM, crieru(puIHbIX
r€OMETpPUH, BO3MOXKHOCTH YCIICIIHOTO POJIODKEHHS 00pa30BaHus 110 CIICIMATBHOCTSIM, HE CBS3aHHBIM C
NPUKJIAJHBIM UCIOJIB30BaHUEM reomeTpud. Llenb ocBoeHus: mporpaMmel yaeOHOro Kypca «I'eomeTpus»
Ha yriIy0JEéHHOM YPOBHe — pa3BUTHE WHIUBHIYAIBHBIX CHOCOOHOCTEH OOydYaromuXxcs MpH W3y4YeHUU
TEeOMETPUH, KaK COCTaBJIAIONIEH mnpenMeTHoll obOmactn «Marematnka u  uHPOpPMAaTHKa» dYepes
00ecIeueHNEeBO3MOXKHOCTH  ITPUOOPETEHUIMUCIIONB30BAaHUA00ICETITyOOKIX T€OMETPHYECKUX3HAHUN ¢
NeHCTBUH, CHENU(PUUHBIX TEOMETPUH, M HEOOXOMUMBIX [UIS YCIEHIHOTO MPOo(hecCHOHAIBHOTO
00pa3oBaHus, CBI3aHHOTO C HCIOJIb30BAaHHEM MAaTEMaTHKH.

JlocTH)KEeHHeLeIn OCBOCHHUSI MPOTPaMMBbl O0ECIIEYHMBACTCS PEIICHHEMCOOTBETCTBYIOIIMX 3a/1ad.
[IpuoputerHbiMu 3agauyamMu ocBoeHus: Kypca «l'eomerpun» Ha 6azoBom ypoBHe B 10—11 knaccax
SIBIISIOTCS:

— (dbopMHpOBaHUE MIPEICTABICHHUS O TEOMETPUN KaK YacTH MUPOBOM KyJIbTYPHI U OCO3HAHUE
€€ B3aUMOCBSI3H C OKPY)KAIOLIUM MUPOM;

— (dopMHpOBaHUE MPECTABICHHUSI O MHOTOTPAHHUKAX W TEJIaX BPAIICHHUS KaK O BaKHEHIITNX
MaTeMaTHYECKUX MOJIEIISIX, TO3BOJISIONINX OMUCHIBATh U U3y4aTh Pa3HbIC SIBICHUS OKPYXKAIOIIETO MHUPA;

— dopMupoBaHHE YMEHHUS pacIO3HaBaTh HAa 4YePTEXkKax, MOJCNSIX W B pEalbHOM MHpE
MHOTOTPaHHHUKH U TeJla BPAIlCHNUS;

— OBIIQJICHUE METOJaMM  peIIeHUs 3aJad Ha TOCTPOCHHS Ha  HM300paKEHHUSAX
IPOCTPAHCTBEHHBIX (UTYP;

— (dbopMHpOBaHHE YMEHHs ONEPUPOBATh OCHOBHBIMM MOHSTUSMHU O MHOTOIPAaHHHUKAX U Tejax
BpALIEHNS U X OCHOBHBIMU CBOWCTBaMH;

— OBIIQ/ICHUE aJTOPUTMAMH pPEIIEHUS OCHOBHBIX THIIOB 331a4; (OPMHPOBAHUE YMEHHS
IIPOBOJIUTH HECITIOXKHBIE JJOKA3aTEIbHBIE PACCYXKACHUS B XOJ€ PEIICHUS CTEPEOMETPUYECKHX 3aaad H
3aJa4 C MPaKTHUECKUM COJIepKaHUEM;

— pa3BUTHE  UHTEIJIEKTyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH  oOyuarouuxcs,
MIO3HABATEJILHOM aKTUBHOCTH, UCCIIE0BATENLCKUX YMEHUH, KPUTHUYHOCTH MBIIIUICHUS;

— dopmupoBaHrne (QYHKIIMOHAIBHOW TPAaMOTHOCTH, pEJICBAHTHOW TEOMETPUHU: YMEHHE
pacro3HaBaThIIPOSBICHUATEOMETPUICCKUXTIOHATHIA, 00 bEKTOBU3aKOHOMEPHOCTEHBPEATHHBIX JKU3HEHHBIX
CUTyallUsX W TpPH HU3YYEHUM JAPYrHMX Y4eOHBIX MpPEIMETOB, NPOSBIECHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIMPOBaTh WX Ha SI3bIKE TE€OMETPHH W CO3[aBaTh T'€OMETPHUYECKHE MOJIEIH,
OPUMEHATh OCBOCHHBII I'€OMETPUUYECKUH ammapaT Juid pelleHHs MPaKTHKO-OPUEHTHPOBAHHBIX 3ajad,
UHTEPIPETHPOBATH U OIICHUBATH ITOJTyIECHHBIEPE3YITbTATHI.

[IpuopuTeTHBIMM 33lad4aMH  Kypca TE€OMETpUU Ha YIJIyO0J€HHOM YPOBHe, paCIIUPSIONIUMU
YCHUJIMBAIOIIUME Kypc 0a30BOTOYPOBHSI, SIBIISIOTCS:

—  paculMpeHHe TMpEJICTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOM KyJIbTYpbl U
(dopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H T€OMETPHH C OKPYXKAIOIIUM MUPOM;

— dbopMHEpOBaHHE TPEICTABICHUS O TMPOCTPAHCTBEHHBIX (UTypax KaK O BaKHEHIITUX
MaTeMaTHYECKUX MOJIEISX, TIO3BOJISIFOIINX OMMCHIBATh W M3y4aTh Pa3HbIC SIBICHUS OKPYKAIOIIETO MUPA;
3HaHUE MOHATUHHOTO amnmapara o paszaeny «CTepeoMeTpus» IKOJIBHOTO Kypca FeOMETpuH;

— (dbopMHpOBaHUE YMEHHSI BIIIETh OCHOBHBIMH MTOHATHSIMH O TIPOCTPAHCTBEHHBIX (UTYpax U
X OCHOBHBIMH CBOIMCTBaMH; 3HaHHE TeopeM, (pOopMysl M yMEHHE MX MPUMEHSTH; YMEHHS TOKa3bIBATh
TEOpeMbl U HaXO/AUTh HECTaHIapPTHBIE CIIOCOOBI PELIeHHUs 3a/ay;

— dbopMHEpoBaHHE yMEHHUS pPACIO3HABATh HA YepTeXax, MOJIENSAX M B pPEATbHOM MHPE
MHOTOTPAaHHHKH U TeJla BpaIlleH!Us; KOHCTPYHPOBATh T€OMETPHUECKUE MOJICIIH;

— ¢opMHupoBaHHE  TOHMMAaHHMS  BO3MOXXHOCTH  aKCHOMAaTHYECKOTO  MOCTPOCHHS
MaTeMaTHUeCKUX Teopui; (OpPMHpPOBAHME TMOHMMAHHUS POJIM AaKCHOMATUKM TIPU  TPOBEIACHUU



paccyXJIeHU;

— dbopMupoBaHUe yMEHHS BJaJeTh METOJAMHU JO0KAa3aTeNbCTB M aJITOPUTMOB PpEIICHMUS,
YMEHHMSI UX TPUMEHSTh, IPOBOJUTH J0Ka3aTeIbHbIE PACCY)KIIEHUS B XOJ€ PEIICHUS CTEPEOMETPUUECKUX
3aJa4 M 3a/1a4 C TMPaKTHUYECKUM cojepkaHHeM; (OpPMHUpPOBAHHE NPEACTABICHUS O HEOOXOIUMOCTH
JI0Ka3aTeNbCTB MPU 0OOCHOBAaHMHM MAaTeMAaTUYECKUX YTBEPIKIECHUN U POJIM aKCHOMAaTUKU B MPOBEICHHUU
JeYKTUBHBIX PACCYKJICHUI;

— pa3BUTHE U COBEPIICHCTBOBAHHWE WHTEIICKTYallbHBIX W TBOPYECKUX CIIOCOOHOCTEN
oOyJaromuxcsi, MO3HaBaTeIbHOW AaKTUBHOCTHU, UCCIIEAOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIILUICHUS,
MHTEpEeca K U3YYEHUIO T€OMETPHH;

— dbopmupoBanue (YHKIIMOHATBHOW TPAMOTHOCTH, PEJIEBAHTHOM T'€OMETPUM: YMEHHUS
pacro3HaBaTh MPOSBICHUS TEOMETPUUYECKUX TOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B pealbHBIX
JKU3HEHHBIX CUTYaIUsIX U MPU HU3YYEHUU JIPYrUX y4eOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEN U
3aKOHOMEPHOCTEH, MOJETUPOBAHUS pealbHbIX CUTYyallud, HUCCIEOBAaHUS IOCTPOEHHBIX MOJENeH,
MHTEPIIPETALUN [TOJYUYEHHBIX PE3YJIbTATOB.

OcHoBHBIE coziep)kaTelbHbIe TMHUU Kypca «['eomerpun» B 10—1 1kmaccax:

«MHororpaHHukn», «lIpsiMble U INIOCKOCTH B IpOCTpaHCTBe», «Tena BpameHus», «Bexkrtopsl u
KOOPJMHATHI B MPOCTPAHCTBE» «/[BHKEHUS B MPOCTpaHCTBE» (Ha yriayOieHHOM ypoBHE). DopMupoBaHue
JIOTUYECKUX YMEHHUH pacnpeiensieTcs He TOIbKO 0 COAEP KAaTeIbHbIM JIMHUSAM, HO U 110 ToJaM o0ydeHus
Ha YPOBHE CpeJiHero o01ero oopa3oBaHus.

Oo61mee 9ncio 9acoB it u3ydeHus yueOHoro kypca «I'eomerpusi» Ha 6a3oBom ypoBHe—102 gaca:
BlOkmacce—68uacoB (2 yaca B Heneno), B 1 1kinacce—34uaca (14ac B Hezlemi0); HA YIJIy0JIeHHOM YPOBHe,
— 204 gaca: B 10 xmacce — 102 yaca (3 yaca B Hegenmo), B 11 kimacce — 102 gaca (3 yaca B HeZI€I0).

IJIAHUPYEMBIE TIPEIMETHBIE PE3YJbTATBI OCBOEHHMS PABOYEHN
ITPOI'PAMMBI KYPCA (ITIO T'OJAM OBYYEHUA)

[IpenMeTrHbie pe3yabTaThl M3yUEHUS TEOMETpPUM Ha 0a30BOM YypOBHE OpPHUEHTHUPOBAHBI Ha
JOCTIKEHUE YPOBHS MaTeMaTHYECKOW IPaMOTHOCTH, HEOOXOJMMOTO ISl YCHEIHOTO PEIIeHHs 3a/1a4 B
peasibHOM JKU3HU U CO3/IaHUE YCIOBHM JIsl UX OOMIEKYIbTYPHOTO Pa3BUTHA.

OcBoenune ydeOHOro Kypca «l'eomerpusi» Ha 0a30BOM YPOBHE CpelHEro oO0miero oOpa3oBaHMs
JIOJDKHO 00€ceunBaTh JOCTHKEHHE CIIEAYIOIINX MPEIMETHBIX 00pa30BaTENIbHBIX PE3yIbTaTOB:

10 xmace

Ha 0a30BoM ypoBHe

— OnepupoBaTh MOHITUSMH: TOYKA, IPSIMasi, ITIOCKOCTb.

— [TpuMeHSTh aKCHOMBI CTEPEOMETPHH U CIIEICTBUS M3 HUX TP PEIICHUH T€OMETPHUECKUX
3ajau.

— OnepupoBaTh MOHATUSME: TAPaIEIHLHOCTh U MEPIEHANKYIIPHOCTD MPSAMBIX U TUIOCKOCTEH.

— KnaccugunupoBars B3auMHOE pacHoI0XKEeHHUE IPSIMBIX U IIIOCKOCTEH B IPOCTPAHCTBE.

— OnepupoBaTh TOHSTHSIMHU: JBYTPAHHBIA YroJ, TpaHW JBYIpaHHOTO yria, pedpo
JIBYTPaHHOTO YTJIa; JIMHEHHBIN yTroJl ABYTPAHHOTO YIiia; TpaayCcHast Mepa IBYTPaHHOTO yIiia.

— OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BBIMYKJIBIH W HEBBIMYKIbII MHOTOTPAHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, IPABUIIBHBIM MHOTOTPaHHHUK.

— Pacrio3HaBaTh OCHOBHBIE BHIBI MHOTOTPaHHUKOB (MMpaMHa; MpPU3Ma, MPSMOYTOIBHBIHN
napaJie/ienume1, Kyo).

— KnaccudunmpoBaTh MHOTOTpaHHUKH, BBIOMpas OCHOBaHUSA JJIA  KJIACCH(PUKAIIUU
(BBITTYKJIBIE ¥ HEBBITYKJIbIE MHOTOTPAHHHWKH; TPABUIbHBIE MHOTOTPAHHHKH; TPSMblEe M HAKIOHHBIC
TIPU3MBI, TTAPAIIICIICTTUTIC B ).

— OnepupoBaTh MOHATUAMH: CEKYIasi INIOCKOCTh, CEYEHNE MHOTOIPAaHHUKOB.

— OOBACHATH NPUHLUIIBI TOCTPOCHUS CEUEHH, UCTIONB3YS METOJI CIIE/IOB.

— CTpouTh cedyeHUus MHOTOTPAHHUKOB METOJIOM CJIEJOB, BBIIOJHATH (BBIHOCHBIE) ILUIOCKHE
YepTeKH U3 PUCYHKOB NMPOCTHIX 00BEMHBIX QUTYD: BU CBEPXY, COOKY, CHU3Y.

— PemaTh 3a1aun Ha HAXOXKIEHHUE TEOMETPUUYECKUX BEIIMYUH IO 00pa3iiaM WK alTOPUTMaM,
MPUMEHSISIN3BECTHBIC AHATUTUYECKHUE METOJBI MPHU PEUICHUH CTAaHJAPTHBIX MaTeMaTHYeCKUX 331ad Ha
BBIYHUCIICHUE PACCTOSHHUI MEXKIY JBYMS TOYKAMH, OT TOYKH JI0 MPSIMOM, OT TOYKH 0 IJIOCKOCTH, MEXKTY
CKPEIIUBAOIIUMHUCS TTPSMBIMHU.

— Pemars 3a1aun Ha HaXOXKJEHUE T€OMETPUUECKUX BEJIMYHH 110 00pa3laM Wid aJroputMam,



MPUMEHSIS U3BECTHBIC AHAJTUTUYECKUE METOJbI MPU PEIICHUHU CTAaHAAPTHBIX MAaTEMAaTHUYECKHX 3a]ad Ha
BBIUMCJICHUE YIJIOB MEXAY CKPEUIMBAIOUIMMUCS MPSMBIMH, MEXIY MPSAMOM U TUIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMU, IByTPAHHBIX YTJIOB.

— Bbruncnsate 00bEMBI U IIIOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (MIPU3Ma, MUPAMUJIA) C
IpUMEHEeHHEM (OpPMYI; BBIUUCIATH COOTHOIICHHUS MEXKIYy IUIOMAASIMH TOBEPXHOCTEH, 00bEMaMu
NOJOOHBIX MHOTOTPAHHUKOB.

— OnepupoBaTh MOHATHSAMH: CHMMETPHsI B MPOCTPAHCTBE; WEHTP, OCh M IUIOCKOCTh
CUMMETPUU; LEHTP, OCh U INIOCKOCTh CUMMETPUH (PUTYPHI.

— N3Bnekath, MpeoOpa3oBbIBATh U MHTEPIPETUPOBATH WH(GOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTprUecKuX (PUrypax, mpeacTaBICHHYIO Ha YePTeKaxX U pUCYHKaX.

— [IpumensTb reomerpuyeckue GakThl s pPELICHUS CTEPEOMETPUYECKHX  3ajad,
IPEeIoJIaratoliuX HECKOJIBKO I1aroB PEIICHHUs, €CJIM YCIOBHS MPUMEHEHUS 3aJaHbl B IBHOU opme.

— [TpumeHsTh MpocTEHIIME MPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALMOHHBIE
CUCTEMBI IIPU PELLICHUU CTEPEOMETPUUECKUX 3a/au.

— [IpuBoauTH, mTpHUMEpPHl MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MpUPOJE U KHU3HH,
pacro3HaBaTh IPOSIBJIEHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

— [IpuMeHsTh MONydYeHHBIE 3HAHWS Ha MPaKTUKE: aHAIM3HPOBATh pEallbHble CUTYyallUd U
NPUMEHSTh HU3y4YCHHbIC MOHSITHS B IPOIECCE MOMCKA PEIICHHUS MaTeMaTH4ecKH CPOpMyITUPOBAHHOMN
po0JIeMbl, MOJENIUPOBaTh pPEAJbHbIE CHUTYyallMM Ha S3bIKE T'€OMETPUHU, HCCIEN0BaThb IOCTPOCHHBIE
MOJIEIM C HCIOJb30BAaHUEM TE€OMETPUUYECKHX TMOHATUH U TEeopeM, ammapaTa anreOpbl; pemarhb
IPAKTUYECKHE 3a/1a4H, CBI3aHHBIECHAX 0K ICHUEMI€OMETPUYECKUX BEINUHH.

Ha yriy0sieHHOM ypoBHe

— CB0OOJIHO OIEepUpOBaTh OCHOBHBIMM IOHSATUSMHU CTEPEOMETPUU IPU PELICHUM 3ajad U
IIPOBEJCHUN MATEMaTUUYECKUX PACCYKJICHUH.

— [TpyMeHsSTh aKCHOMBI CTEPEOMETPUM M CIEJICTBUS M3 HUX MPH PELICHUH T€OMETPUUYECKUX
3aau.

— KnaccuduuupoBaTh B3aMHOE pacIioyioKEHUE MPSIMBIX B IPOCTPAHCTBE;  IIOCKOCTEH B
IPOCTPAHCTBE; NPSMBIX U IUIOCKOCTEN B IPOCTPAHCTBE.

— CB0OOOIHO OmEepUpOBaTh MOHSTHUSIMH, CBSI3aHHBIMU C YIJIaMH B IMPOCTPAHCTBE: MEXKIY
MPSIMBIMHU B TPOCTPAHCTBE; MEXKY NMPAMOU U MIOCKOCTBIO.

— CB000IHO OnIEpUpPOBATh MOHATUSAMH, CBSI3aHHBIMU ¢ MHOTOI'PaHHUKAMHU.

— CB0OOOJIHO pacrio3HaBaTh OCHOBHBIE BHJbl MHOTOTPAHHUKOB (MpU3Ma, MHUpaMHJa,
MPSIMOYTOJIBHBIN Mapaienenumne, Kyo).

— KrnaccudumupoBars MHOTOTpaHHUKH, BRIOWpAsi OCHOBAHUS ISl KTacCHU(DUKAIIIH.

— CBoOOHO omepupoBaTh MOHSATHSAMH, CBS3aHHBIMU C CEYEHMEM MHOTOIPAaHHUKOB
IUIOCKOCTBIO.

— BrmonHsaTe mapaiensHoOe, HEHTPaTbHOSH OPTOTOHAIBHOE MPOEKTHpOBaHHE (QUTYp Ha
TUIOCKOCTh; BBITIOHSATH U300pakeHUsI GUTYP Ha TIIOCKOCTH.

— Ctpouth CEYEHHS MHOTOTPAHHHMKOB PAa3JIMYHBIMH METOJAMH, BBINOIHATH (BBIHOCHBIC)
IUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp: BUJI CBEPXY, COOKY, CHU3Y.

— BbruucnsaTe  miuomaau  MOBEpXHOCTEH  MHOTOTPAHHUKOB — (MpU3Ma,  MHUpaMUa),
TreOMETPUUECKUX TeJ C IPUMEHEHUEM (popmyi.

— CB0oOOIHO oOmnepupoBaTh MOHSITUSIMHU: CHUMMETpPUS B IPOCTPAHCTBE; UEHTP, OChb U
MIOCKOCTh CHMMETPUH; IICHTP, OCh U MNIOCKOCTh CUMMETPUU (DUTYPBHI.

— CB060OAHO OIEepHUpOBaTh MOHATUSAMH, COOTBETCTBYIOIIMMHU BEKTOpaM U KOOpJIMHATaM B
IIPOCTPAHCTBE.

— BrinonaHsaTe nefcTBUS HAaJl BEKTOPAMH.

— Pemate 3amaum Ha JOKa3aTeNbCTBO MAaTEMaTHYECKUX OTHOIICHHMM W HaXOXICHUE
T€OMETPUUYECKUX BEJIMYMH, TMPUMEHSISI W3BECTHBIE METOJbl NpPH PEIICHUH MaTeMaTH4YeCKUX 3a]ady
MOBBIIIEHHOT'O U BBICOKOTO YPOBHSI CJIOKHOCTH.

— [IpuMeHATh mpocCTeillre NPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPY PELLIEHUHU CTEPEOMETPUUECKHX 3a1ad.

— W3Bnekatb, mpeoOpa3oBbIBaTh U UHTEPIPETUPOBATh MH(GOPMALIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GuUrypax, npeicTaBlIeHHYIO Ha YepTekax U pUCYHKaX.

— [IpuMeHATh MONy4YeHHBbIE 3HAHUS Ha MPAKTUKE: CPAaBHUBATh U AHAIU3UPOBATH pPEabHBIC



CUTyalli¥, NPUMEHSATh U3YYCHHBbIE TOHATHS B TPOLIECCE I[IOMCKA PpEUICHUS MaTeMaTH4YeCKH
chopMyIMpPOBaHHOMN MPOOIEMbI, MOACTUPOBATH peajbHbIe CUTYaIlMH Ha SI3bIKE T€OMETPHUH, UCCIIE0BATh
MIOCTPOCHHBIE MOJIEIHM C HUCIOJIBb30BAHUEM TE€OMETPUYECKUX TOHSATHH W TEOpeM, ammapara aareOpbl;
penarh NPakTUYECKUE 3a/1a4M, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUUYECKUX BEJIMYMH.

— Wmetp npencraBieHuss 00 OCHOBHBIX 3TallaX Pa3BUTHS T'€OMETPUU KaK COCTABHOM YacTH
dbyHaaMeHTa pa3BUTHS TEXHOJIOTHIA.

11 kaace

0a30BbIHYPOBEHD:

ONEpPUPOBATH TMOHATHAMU: IMJIMHIPUYECKAass IOBEPXHOCTb, OO0pa3yloIlue NIHUIMHIPUIECKON
IIOBEPXHOCTH, LMIMHIpP, KOHMYECKas IMOBEPXHOCTb, OOpa3yrolIMe KOHUYECKOW IOBEpXHOCTH, OHYC,
cepuueckas mOBEpXHOCTB;

pacrio3HaBaTh Telsla BpalleHus (LWIMHIP, KOHYC, cdepa U 1map); 0ObACHATh CIIOCOObI MOJIy4eHHS
TEJ BpPAIllCHHUS;

KJ1accu(UIUpPOBaTh B3aMMHOE PACHOIOKEHHE CHEPBI U INIOCKOCTH;

OIIEpUPOBATh NOHATHUAMHU: IIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CEIMEHTA, 111apOBOM
CJIOM, OCHOBaHME IIaPOBOTO CJI0S1, BHICOTA LIAPOBOIO CJIOSI, IIIAPOBOI CEKTOP;

BBIUUCIATH OO0BEMBl M IUIOLIAJAM IOBEPXHOCTEH TeN BpALUEHHUS, TICOMETPUYECKUX Tel C
npUMeHEeHHeM (OopMyII;

OTIEpPUPOBATH MOHATHSIMU: MHOTOI'PAaHHHK, BIIMCAHHBIN B cepy U ONMMCAHHBII 0KOJIO chepsl, cdepa,
BIIMCAHHAsl B MHOTOTPaHHUK WJIM TEJIO BPALLCHMUS;

BBIYUCIISATH COOTHOLIEHHSI MEXKAY IUIOIIAIIMU TOBEPXHOCTEN U 00bEMaMHU MTOI00HBIX TEIT;

n300pakaTh U3ydyaeMble (GUTYpbl OT PYKH M ¢ IPUMEHEHHEM MPOCTHIX YePTEKHBIX HHCTPYMEHTOB,;
BBITOJIHATH (BBIHOCHBIE) IUIOCKUE YEPTEXKH U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (DUTYp:BUI CBEPXY, COOKY,
CHM3Y, CTPOUTh CEYECHHUs TeJl BpaILleHHS;

U3BJIEKaTh, MHTEPIPETUPOBATH M NPEeoOpa3oBbIBaTh HHMOPMALMIO O IPOCTPAHCTBEHHBIX
reoMeTprYecKuX (purypax, mpeacTaBIeHHYIO Ha YepTeKax U PUCYHKAX;

OIIEpUPOBATh NOHATUEM BEKTOP B IIPOCTPAHCTBE;

BBINOJIHATh JCWCTBUS CIIOKEHUS] BEKTOPOB, BBIUUTAHUS BEKTOPOB M YMHOXKEHHsI BEKTOpa Ha
YHCII0, 00BACHATH, KAKUMH CBOMCTBaAMH OHU 00J1aJJaI0T;

MIPUMEHSTH NIPaBUIIO NIapaJlJIeIIEIHIEa;

ONEepUpPOBATh MOHATUSIMH: JACKApPTOBbI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOpA,
pPaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpPA, YroJl MEXIYy BEKTOPAMHM, CKAJSIPHOE ITPOM3BEIIECHUE
BEKTOPOB, KOJJIMHEAPHbIE U KOMIUIAHAPHBIE BEKTOPBI;

HaXOJUTb CYMMY BEKTOPOB U IIPOM3BEACHHME BEKTOpa Ha 4YMCIO, YrOJd MEXAY BEKTOPAMH,
CKaJISIpHOE MPOM3BEICHUE, PACKIIAIbIBATh BEKTOP IO JBYM HEKOJIMHEAPHBIM BEKTOpaM;

3aJ1aBaTh IVIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPAMHAT;

IPUMEHATh FeOMEeTpUUecKue (PAaKThI U PEUICHUs] CTEPEOMETPUUECKUX 3ajiay, Mpeanoararmmnx
HECKOJIbKO IIaroB peUIeHUs], €CIH YCIOBUS IPUMEHEHNU 3a/JaHbl B IBHOM (opMe;

pelmare NpocTeNIINe reOMETPUUECKHE 3aaUl Ha IPUMEHEHNE BEKTOPHOKOOPAMHATHOIOMETO/1a;
pemiarb3aziadyd Ha J0Ka3aTebCTBO MaTeMaTHYeCKHUX OTHOIICHWH M HaxXO0XJIE€HHE TIeOMETPHUYECKHX
BEJIMYMH 1O 00pa3liaM WIM aJropuTMaM, MPUMEHssS W3BECTHBbIE METOABI IPU PELICHUH CTaHAAapPTHBIX
MaTeMaTHYeCKUX 3aau;

IIPUMEHSTh IPOCTEUIINE MPOTPAMMHBIE CPEICTBA U 3JIEKTPOHHOKOMMYHUKAIIMOHHBIE CHCTEMBI
IIPU PEIICHNN CTEPEOMETPUUECKHX 3a]1aY;

MIPUBOJUTH MPUMEPBl MaTEMATUUECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U JKU3HH,
pacrno3HaBaTh NMPOSIBICHNE 3aKOHOB T€OMETPUU B HCKYCCTBE;

IIPUMEHSTH NIOJyYEHHBIC 3HAHUS HA MIPAKTUKE :aHAJU3UPOBATh PEalbHbIE CUTYAllUd U IPUMEHATH
U3YYEHHbIE MOHATHSA B MpOIECCEe IMOMCKA pPEIIeHUs MaTeMaTHYecKd cHOpMYIMpPOBAHHOW NpoOJIeMBbl,
MOJIEJIMPOBaTh pEAIbHBIE CHUTyallUM Ha S3bIKE TI'€OMETPHUH, HCCIEAOBATH IIOCTPOCHHBIE MOJAEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKHUX MOHSITUA M TeOopeM, ammapara aiareOpbl, pelaTh MpaKkTHYEeCKHe
3a/1a4M, CBA3aHHBIE C HAXOKIECHUEM F€OMETPUUECKHUX BEIUUYHUH.

IIpodniibHbIN YPOBEHD:
CBOOOMIHO  ONEpPHPOBaTh TOHATHUSMH, CBSI3aHHBIMH C [WIMHAPHYECKOH, KOHHUYECKOH U
cheprueckoil MOBEPXHOCTAMH, OOBICHATH CIIOCOOBI TTOMyYSHUS;



ONEpPUPOBATh TMOHATUSMH, CBS3aHHBIMHM C TEJIaMHU BpALCHHUS: LMUIMHIPOM, KOHycom,chepoit u
1apoMm;

pacrio3HaBaTh Teja BpalieHus (LWIMHIP, KOHYC, cepa u map) 1 00bACHATh CLIOCOOBI MOTyYSHHS
TeJ BPALLCHMUS;

KJ1accu(UIMPOBATh B3aMMHOE PACIIONOKEHHE CHEPHI U TIIOCKOCTH;

BBIUUCIIATh BEJIUYMHBl 3JIEMEHTOB MHOIOTPAaHHUKOB U TeJ BpallleHHs,00beMbl M  IUIOIIAH
MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI BPAILICHUS, TEOMETPUYECKHX TeJl C IPUMEHEHUEM (HOPMYIT;

CBOOOJHO ONEpUPOBaTh IOHATHSMHU, CBSA3aHHBIMH C KOMOMHAIMsIMU TeJ BpAIIEHUS U
MHOTOT'PaHHHKOB: MHOTOTPAaHHUK, BIIMCAHHBIN B cepy U OMMCAHHBIN OKOJIO cdepsl, chepa, BOUCaHHAs B
MHOT'OI'paHHMK MJIM TE€JIO BpPAIlEHUs;

BBIUUCIIATH COOTHOILICHHS MEXK/Ty IJIOLIAIIMHU TIOBEPXHOCTEH 1 00beMaMu OJOOHBIX
TeJI;

n300pakaTh U3y4aeMble (PUTYPBI, BBIIOIHATH (BHIHOCHBIC) IJIOCKUE YEPTEKH U3 PUCYHKOB
IPOCTHIX 0OBEMHBIX (PUTYpP: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHHs TEJl BPalLCHMS,;

U3BIICKATh, UHTEPIPETHPOBATH unpeoOpa3oBbIBaTh  MH(GOPMAILMIO O MPOCTPAHCTBEHHBIX
reoMeTprYecKuX (purypax, npeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

CBOOOJTHO OTIEPUPOBATH MOHSATHEM BEKTOP B MPOCTPAHCTBE; BHITIOIHATD ONEPAIIUH HAJl BEKTOPAMHU;

3aJaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKaPTOBON CHCTEME KOOP/IMHAT;

pemaTb IeOMETpUYECKHEe 33Jadd Ha BBIYMCICHHE YIJIOB MEXAY MNPSAMBIMH M IUIOCKOCTSMH,
BBIYUCIICHHE PACCTOSHUI OT TOYKH JIO TUIOCKOCTH, B LIE€JIOM, Ha MMPHUMEHEHHE BEKTOPHO- KOOPIUHATHOTO
METO/a IIPU PELICHUY;

CBOOOJHO OTIEpUPOBATH MOHSATHIMHU, CBSI3aHHBIMU C JIBH)KEHUEM B IIPOCTPAHCTBE,3 HATh CBOMCTBA
JIBYKCHUH;

BBITIOJIHATh W300paK€HUS] MHOTOTPAaHHUKOM M TEJl BPALICHUS TNPH HapajIeIbHOM IEpPeHOCe,
LEHTPaAJIbHOW CHUMMETpPUH, 3€pPKaJbHOW CHUMMETpPUH, IpU [OBOPOTE BOKPYr MpPsIMOH, MpeoOpa3zoBaHUs
IOI00M;

CTPOUTh CEYEHHUS MHOIOI'PDAaHHMKOB M Te€J BpAIICHUA: CEUYEHHUs IWIMHApa (MapajuledbHO U
NEePIEHINKYIISIPHO OCH), CEUEHHs KOHYyca (TMapajuieIbHOE OCHOBAaHMIO M MPOXOJAIIECe Yepe3 BEepIINHY),
CeueHus 1apa;

WCTIOJNB30BAaTh  METOJBI  TIOCTPOCHUS CEYCHHMH: METOJ  CJENOB, METOJ BHYTPEHHETO
IPOEKTHPOBAHUS, METO]I IIEPEHOCA CEeKYILEH MI0CKOCTH;

JI0Ka3bIBaTh TEOMETPUIECKHUE YTBEPKIICHHS;

IPUMEHATh TeOMeTpUUYeckre (PAaKThl A PELICHUs CTepeOMeTpUUEeCKHX3aaay,Ipeanoaralonmx
HECKOJIHKO IIaroB PEIICHHS, €CITH YCIIOBHSI IPUMEHEHUS 3a/IaHbl B SIBHOM M HESIBHOU (hopMme;

pelaTh 3a/1auu Ha JI0Ka3aTeIbCTBO MAaTEMaTHUECKUX OTHOILIEHUH U HAXOX/IEHUE T€OMETPUUYECKUX
BEJINYWH;

IPUMEHSATH NIPOrPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBI NP pEIIeHUH
CTEPEOMETPUIECKUX 3a]1aY;

IPUMEHATH [IOJIyYEeHHbIE 3HAHMS Ha TNPAKTUKE: CpPAaBHUBATh, AHAJIM3UPOBAaTh M OIIEHUBATh
peaibHbIe CUTYAINH, IPUMEHSTh U3YUEHHBIE TIOHSATHS, TEOPEMBI, CBOMCTBA B MPOIIECCE MOMCKA PEIICHUS
MaTeMaTHYecKu C(HOpMYIMPOBAHHOM NpoOJIeMbl, MOAEIUPOBATH pealbHble CHUTYallMM Ha S3bIKE
Te€OMETPHH, UCCIIE0BATh TOCTPOSHHBIE MOJIEIH C HCITOJIb30BAaHIEM I€OMETPUUECKUX TIOHSATHIA U TEOPEM,
anmapara aireOpbl, pemaTh MPaKTHUECKUE 3aJaud, CBsS3aHHbIE C HAXOXKICHHEM TI'€OMETPHUYECKUX
BEJINYVH;

UMETh TMpeJICTaBlIeHUs] 00 OCHOBHBIX JTamax pa3BUTHS TE€OMETPUM KaK COCTaBHOM 4YacTH
dyHIaMeHTa pa3BUTHS TEXHOJIOTHIA.

COAEPXAHUE YYEBHOI'O KYPCA (I1IO0 TOAAM OBYYEHMUS)

10 kaace

IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE TIOHATHUSI CTepeoMeTpuH. Touka, mpsiMasi, TUIOCKOCTh, TMPOCTpaHCTBO. [loHsATHE 00
AKCMOMATHYECKOM MTOCTPOCHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX.

B3anMHoe pacronokeHHe TPSMBIX B TPOCTPAHCTBE: IEPECEKAONINecs, NapaielibHble |
CKpeluBaromuecs npsmsie. [lapamienbHOCTh NPSAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE: MapasliesibHbIe
npsiMbIe B TPOCTPAHCTBE; MapaUIEBHOCTh TPEX TPSMBIX; MMAPAJUICTBHOCTh MPSIMONH M TUIOCKOCTH.
Ilapannenvnoe u yewmpanoHoe npoekmuposanue, uzoopadicenue ¢ueyp. OcHoeHble ceolicmea
napannensno2o  npoexkmuposanus. HMzo0paxcenue Queyp 6 napamienvoi  npoexyuu. YTuel ¢
COHANPAaBJICHHBIMUA CTOPOHAMH; YrOJ MEXAY HPSAMBIMU B MpOcTpaHCTBe. [lapamienbHOCTh MIOCKOCTEH:



napajulebHble IUIOCKOCTH; CBOMCTBA MapaJUICNIBHBIX IIOCKOCTEW. IIpocreiimme NpoCTpaHCTBEHHBIE
burypsl Ha MIOCKOCTHU: TETPAdAP, KyO, Mapaieienune; MOCTPOCHHE CEYCHHI.

[lepneHUKYISIPHOCTh MNPSIMOM M ITUIOCKOCTU: MEPIECHAUKYJSPHBIE NPSIMbIE B IPOCTPAHCTBE,
IpsIMbIE MapaJUICIbHbIE U NEPIEHINUKYISPHBIE K IJIOCKOCTH, IPU3HAK MEPHEHANKYJIIPHOCTH NMPAMON U
IJIOCKOCTH, TEOPEMA O MPSAMOW MEPHNEHAMKYISPHON IUIOCKOCTH. YTJbl B MPOCTPAHCTBE: YrOJd MEXIY
NpsAMOM M TIOCKOCTBIO; JIBYIPaHHBIM yroj, JUHEHHBIA Yros JBYrpaHHOro yria. OpmozoHanbHoe
npoexmupogarue. 11eplIeHIUKyYIAp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU 1O IUIOCKOCTH, PACCTOSIHUE OT
OpsIMOM 10 TUIOCKOCTH, MPOEKIHS (GUTYpbl HA MIOCKOCTh. [lepneHIuKyasspHOCTh MIOCKOCTEH: MpU3HaK
NEPIEHAUKYJIIPHOCTH ABYX IUIOCKOCTEN. Teopema 0 TpEX NMeprneHIuKyIspax.

Venvr 6 npocmpancmee: yeon mesicoy npsamoti u ni0CKOCMbI0, 08VCPAHHLIL Y20, TUHEUHbLU Y20l
ogyepannocoyana. Tpéxepannvitiummuozocpanusieyenvl. C80UCMBaANnI0CKUXY2N08MHO20SPAHHO20) 2.
Ceoticmea nuockux u 08Y2pamMHuIX V2lo8 mpéxepannozo yend. Teopemvl KOCUMYco8 U CUHycos O
MpexXzpanHo20 yaia.

MHOrorpaHHUKH

[lonsiTue MHOTOTrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBIMYKJIbIE M HEBBINYKIIbIC
MHOTOTPaHHHUKHU; pa3BEPTKa MHOTOTPAHHUKA. Buodbl MHO202PAHHUKOS, pA36EPMKA MHO202PAHHUKA
[Ipu3Mma: n-yronpHas MpU3Ma; TPaHA U OCHOBAHUS MPHU3MEI; MPsSMasi U HAKIOHHAS MPHU3MBbI, OOKOBas H
MOJIHAsI MOBEPXHOCTh Npu3Mbl. [lapamnenenunen, mpsAMOYrojibHbI MapajuieJenuIe] U €ro CBONCTBA
Kpamuaiiwue nymu na nosepxnocmu muozozcpannuxa. Teopema Ouinepa. IIpocmpancmeennasmeopema
Tugacopa. Tlupamuaa: n-yrojapHas NUpaMHAa, TPaHH W OCHOBAaHWE MHUPAMUJIbI; OOKOBas M TIOJHAA
MOBEPXHOCTh MHPAMUJIbI; IpaBUJIbHAS M YCEUEHHAs NUpamMuaa. ODJEMEHThl NPHU3Mbl U MHUPAMUIBL.
[IpaBusibHBIE MHOTOTPAHHUKH: TIOHSATHE TMPABWJIBHOTO MHOTOTPAaHHHUKA; TNpaBWIbHAs TMpuU3Ma U
npaBW/IbHAs TNHpaMuja; TMpaBWIbHAs TPeyrojbHas MUpamMuAa ¥ MPaBWIbHBIA TeTpadap; Kyo.
[IpencraBienue o MpaBUIILHBIX MHOTOTPAHHUKAX:OKTadIp, AoJeKadip U ukocadip. CeueHus mpusMbl U
MUPAMHU/IBI.

CummeTpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBLHO TOYKH, MPSMOH, TUIOCKOCTU. DJIEMEHTHI
CUMMETPUU B UpaMUJax, Mapaiejenuneax, NpaBUuibHbIX MHOTOTPAaHHUKAX.

Beruuciienue 31eMEHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yriel. [lnomans OokoBoit
MOBEPXHOCTU W TOJIHOM TOBEPXHOCTH MPSIMOW MPHU3MBI, IUIOIMIAAhL OCHOBAaHUMN, TeopemMa O OOKOBOI
NOBEPXHOCTU MpsAMOM mpusMbl. [lnomans OOKOBOM MOBEPXHOCTH U TMOBEPXHOCTH MPAaBUIBLHOU
NUPaMUJIBI, TeOpeMa O IUIOMIaau yceu€HHOM mnupamunabl. [lonstue o0 o0béme. OOBEM MUpaMUIBI,
MIPU3MBI.

[Tono6uble Tenma B mpocTpaHcTBe. COOTHOILIECHUS MEXAY IUIOMIASAMU TOBEPXHOCTEH, 00bEMamu
MOJOOHBIX TEJL.

Bexmopbul u koopounamuienpocmpancmee

llonamus: eekmop 6 npocmpancmee; HY1e8oU 6eKmMop, ONUHA HEHYNe8020 6eKMOpd, GeKmMOopbl
KOJLIUHeapHvle, COHANPAGIeHHble U NPOMUBONOONCHO HANpasieHHble eKkmopbl. Pagencmeo eekmopos.
Jevcmeus c gekmopamu: CIOHCeHUe U blYUMAHUE BEKIMOPOE, CYMMA HECKOIbKUX BEKIMOPO8, YMHOIICEHUE
eekmopa Ha uucno. Ceoticmea cnodcenus eexkmopos. Colucmea YMHONMCEHUs BeKmopa Ha YUCIO.
Ilouamue komnnaunapuvie eekmopwvi. I[lpusnaxk Komnaauapuocmu mpéx eekmopos. Ilpasuno
napannenenuneda. Teopema o0 pasnodiceHuu 6eKmopa no mpém HEeKOMNJIAHAPHLIM — BEKMOPAM.
Ipamoyzonvnas cucmema roopounam 6 npocmparcmee. Koopounamwvr eexkmopa. Ceésa3b Mencoy
KOOpOUHAMAMU 6eKMopa u KoopouHamamu moyex.Yzon mexcoy eexkmopamu. CkansapHoe npouzgeoeHue
8EKMOpO8.

1Kypcusomsvioenenvianemenmuicodepocanus, usyuaemvienayany6ieHHoMyposHe



11 knacc
Tesna Bpamenus

[{unuaapuyeckas MOBEPXHOCTb, OOpa3yloollue IMIMHIPUYECKON TMOBEPXHOCTH, OCh
IMHAPUYECKON MOBEpXHOCTU. LIMmuHap: ocHOBaHMs U OOKOBasi TOBEPXHOCTh, 0Opa3yromas U ocCh,
TJI01a b OOKOBOM M MOJTHON MTOBEPXHOCTH.

Konnueckasi TMOBEpXHOCTb, OOpa3ylolMe KOHUYECKOH TOBEPXHOCTH, OCh U BEpIIMHA
KOHUYecKoi moBepxHocTu. KoHyc: ocHOBaHMe U BeplliMHA, 00pa3yroias U OCh, IIOMaab OOKOBOM U
MOJIHOM TIOBEPXHOCTH. YCEUEHHBI KOHyC: oOpa3yloline H BbICOTAa, OCHOBaHUS M OOKOBas
MTOBEPXHOCTb.

Chepa w map: neHtp, paauyc, IUaMeTp, IUIOMIAJAL IOBEpXHOCTH cdepbl. B3ammnoe
pacrnojyioxkeHue cdepbl M IUIOCKOCTH, KacaTeibHas IUIOCKOCTh K cdepe, Iomaab cQepsl.
N300pakeHue Tes BpallleHus Ha MJIOCKOCTU. Pa3zBepTka mHApa U KOHYyca.

KomOunanuu ten BpallleHUuss ¥ MHOTOTPAaHHUKOB. [lpuzma, énucannas 6 yumunop, ONUCAHHAS
oxono yununopa. Ilepeceuenue cgpepvl u wapa c niockocmoio. Kacanue wapa u cghepol niockocmoio.
MHororpaHHHK, OMUCaHHBIN 0KOJI0 chepsl, cepa, BIUCaHHasi B MHOTOTPAHHUK, WM TEJIO0 BpallleHUs.

[Tousitue 06 o6beme. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00beMe IPSIMOYTOIBHOTO
napajuienenunena uciaeAcTBus u3 Hee. O0beM nuiIuHApa, KoHyca.Obvem npsAmMol U HAKIOHHOU
npuzmvl, nupamuosl. O0beM 1apa U UWapo8oo ceemeHma, MIOMaabL chepsl.

Inowaowv nosepxnocmu yurunopa, Kowyca, niowaos cgepol u ee yacmeti. IlomoOHBIE TENa B
npoctpancTBe. COOTHOIIEHHS MEXAY IUIOUIAASIMHU IIOBEPXHOCTEH, OObeMaMH NOJOOHBIX TEIl.
IIpeobpazosanue nooobus, 2omomemus. Pewenue 3a0au Ha NIOCKOCMU C UCNONL30BAHUEM
cmepeomempuieckux Memooos.

Ceuenus nunuHapa (mapayuieabHO U MEPHEHAUKYIISIPHO OCH), CEUeHUsI KOHYyca (IapauieabHOoe
OCHOBAHUIO U IPOXOJSIIEE Yepe3 BEPUIMHY), CEUEHUS IIapa. Memoobl NOCMPOEHUsI CeYeHUU: Memoo
C1e008, Memoo 8HYMpeHHe20 NPOeKMUPOBAHUsL, MemooO NePeHoCca ceKyuell Ni10CKOCmU.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockoctd U B mpocTpaHcTBe. ClOXKEHHE M BBIYUTAHHE BEKTOPOB. Y MHOXKCHHE
BEKTOpa Ha uucio. Pa3noxeHue BeKTOpa IO TpPEM HEKOMIUIAHApHbIM BekTopaM. IIpaBuio
napajuienenunena. Pemenue 3amay, CBI3aHHBIX C NPUMEHEHHUEM IMPaBWI JIEHCTBUII C BEKTOpaMHU.
[IpssMoyronbHas cucrtema KoopauHar B npocrpaHcTse. Koopaunarsl BekTopa. IIpocreiimmue 3anauun B
KOOpJIuHaTax. YTOoJIMex1Iy Bekropamu. CKalsipHOE MpPOHM3BEICHHE BEKTOPOB. BblumciieHne yrioB
MEXy MPSMBIMU U IUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIM METOJ MPHU PELIEHUU €OMETPUUECKUX
3a1ad.

Jleusicenuasnpocmpancmee

Heuoicenus npocmpancmea. Omobpadxcenus. [leudicenuss u pasencmeo ¢ueyp. Obwue
ceolicmea Osudicenull. Budvl Osudicenuti. napaninienvHviii NEpeHoc, YEHMPAIbHAs CUMMempusl,
3epKanbHas cummempus, nosopom e6oxkpye npsamou. Ilpeobpazosanus nooobus. Ilpsmas u cghepa
Diinepa.



TEMATUYECKOEIINIAHUPOBAHUEYYEEHOI'OKYPCA

10 KJIACC
Bba3oBblii ypoBeHb (68 yacoB) Yrayo6senublii ypoBeHb (102 yacos) DJIeKTPOHH| CHuECOK HTOTOBBIX Cnoco0 oueHku

HasBanu | OcHOBHOE coniepkaHue Hazanue |(OcHOBHOE cojepKaHue ble IUVIAHUPYEMbIX Pe3yJbTAaTOB € UTOTOBBIX

e paznena (uu¢poBbI yKa3aHHeM 3TaloB UX IUIAHUPYeMBbIX

paszena (Temsr) e) (¢popmupoBanus pe3yabTaToB

(TemMbr) Kypca, oOpa3oBare

Kypca, (konuuect JbHbIEpecy

(xomuuec BO YacoB) PChI

TBO

YacoB)

Benenu | OcHOBHBIE IOHSTHS Beenenue |Ocnosnvle npocmpancmeentvle https://le| Omnepuposatb MOHITHUSIMU - pEIIEHUE YUEOHBIX

€B CTEpEOMETPHUU: TOUKA, B dueypol. sson.acade | Touka, mpsimMasi, TNIOCKOCTb. U TIPAKTHUKO-

CTEpeoM | mpsimasi, JIOCKOCTb, crepeomer |[IOHATHUS CTEPEOMETPUU: TOUKA, my- Ce0600n0 onepuposamvOpPUEHTUPOBAHHBIX

ETPUIO npoctpanctso. [IpaBuna puto (23 1) [mpsimasi, MI0CKOCTh, IPOCTPAHCTBO. content.mys| ocrogHwviMU noHAMUAMUBAAAY;

(10 9) M300pakKeHHs Ha pUCYHKAX: OcHOBHbBIE TIpaBuIIa 300pakenus Ha  [chool.edu.r | cmepeomempuu npu pewenuu) - CaMOCTOSTEIbHAS
U300paKeHHs MII0CKOCTEH, [PUCYHKE IJIOCKOCTH, MapaljeIbHbIX u/catalog 3a0ay u npogedeHuupadboTa
napaieIbHbIX TPSMBIX MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka. Mamemamuyeckux paccyxcoenut|Konmponvnas
(OTpEe3KOB), CepPEeIUHBI [ToHsTHS: epeceKarOUecs MIOCKOCTH, [TpumeHsTH aKcuoMblpaboma

OTpe3Ka.
[onsaTtus: nepecexaromuecs
TUTOCKOCTH,
nepeceKaroIuecs npsmas u
TUTOCKOCTb.

3HAKOMCTBO C
MHOTOTpaHHUKAaMH,
u300pakeHue
MHOTOTPaHHHKOB Ha
pHCYHKax, Ha
MPOEKIIMOHHBIX YePTEkKaX.
HauanbHble cBesieHHs 0
KyOe 1 mupamuje, ux
Pa3BEPTKU U MOJAEIIH.
CedeHust MHOTOTPaHHHUKOB.
[Tonsarue 06
AKCMOMATHYECKOM

MepeceKaroInecs mpsiMasi v TIOCKOCTH;
MOJTYIIPOCTPAHCTBO.

MHoOrorpaHH1KH, U300pakeHue
MPOCTEUIINX MPOCTPAHCTBEHHBIX
(uryp, HeCylecTBYIOIHUX 00BEKTOB.
AKCHOMBI CTEPEOMETPHHU U TEPBBIE
CIICZICTBUS U3 HUX.

Cnocobul 3a0anus npsamsix u
njiockocmeti 8 NPOCMpancmee.
Ob03HauenUss NPAMBIX U NIOCKOCHEU.
Ceuenus. Hzobpadicenue ceyenuii
nupamuobl, Kyoa u npusmsl, KOmopule
npoxoosm uepes ux péopa.
H300pasicenue nepeceuerus
NnOIYYeHHbIX NIOCKOCELL.
Packpawiuearue nocmpoeHHbIX cedeHull
pasuvivu yeemamu. Memoo ciedos 0

CTEPEOMETPUU M CIICJICTBUS U3

HHUX npu pCUICHUN
rCOMCTPHUYCCKUX 3aaa4.

OHepI/IPOBaTL INOHATHUAMU
napaajaiCJIbHOCTb b4l

NEPIEHIUKYJIAPHOCTD MPSMBIX U
IIJIOCKOCTEM.
KnaccugpunupoBars  B3aMMHOE
pacroyIoKeHue HPSIMBIX u
IJIOCKOCTEN B POCTPAHCTBE.
OnepupoBarb MOHATHUSIMH
JIBYTpaHHBIN yrod, rpaHy
JIBYTPaHHOTO yria, pedpo
JBYTPAaHHOI'O yIja; JIMHEHHBIN
yroma JBYTPaHHOI'O yIia;
rpagycHas Mepa JBYTPaHHOIO
yria.
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IIOCTPOEHUHU CTEPEOMETPUU:
aKCHUOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

nocmpoenus ceuenuti. Ceolicmea
nepeceuenuti NPAMbIX U NIOCKOCMELL.
Ilocmpoenue ceuenuil 6 nupamuoe, Kyoe
no mpém mouxkam na péopax. Cozoanue
BLIHOCHBIX Uepmedicell U 3aNnuch Wa2os
nocmpoerusl.

I losmopenue nianumempuu. Teopema o
NPONOPYUOHATLHBIX OMPE3KAX.
Ilooobue mpeyzonvruxos. Teopema
Menenas. Pacuémel 6 ceuenusx na
BLIHOCHBIX UEePMENHCaXx.

HUcmopus pazeumus nianumempuu u
cmepeomempuu.

OnepupoBarb MOHATHUSIMU:
MHOTOTPAaHHHK, BBIMYKJIBIA |
HEBBIMMYKJIBIA ~ MHOTOTPAaHHUK,
DIIEMEHTHI MHOTOTpaHHHKA,

IIPaBUJIbHBI MHOTOTPAHHUK.
Pacrnio3HaBaTh OCHOBHBIC BUJIB]
MHOT'OI'PaHHUKOB (nmupamuna;
npu3Ma, NPSIMOYTOJIBHBIH
napajuiesenumnes, Kyo).
Knaccugunuponatb
MHOTI'OI'paHHUKH, BBI6I/IpaH
OCHOBaHHMS IS Kiaccu(uKanuy|
(BBIIYKJIBIE M HEBBIIIYKJIbIE
MHOTOTPAaHHHUKH;,  NPAaBUJIbHbIC]
MHOTI'OI'paHHUKH; IMPpAMBIC H

HAKJIOHHbBIE MIPU3MBI,
napajuieenune/ibl).
W3Bnekath, npeoOpa3oBbIBaTh U
MHTEPIPETHPOBATH
nHpopMaIuio 0
MIPOCTPAHCTBEHHBIX
reoOMEeTPHUYECKUX durypax,

IIPEJICTABICHHYIO Ha YepTeXKax U
PHUCYHKaX

[IpsimMble
u
IJI0CKOC
TH

B
IpocTpa
HCTBE.
[Tapase
JIBHOCTh
MIPSIMBIX
u
IIJIOCKOC
Teu

BzaumHoe pacnionoxenue
IPSIMBIX B IPOCTPAHCTBE:
IepeCEeKaroIINecs,
napajjieJIbHbIC U
CKPELIMBAIOIIMECS MPSMBIE.
[TapamienbHOCTE IPSAMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE:
napaaijaCiIbHbIC ITPSAMBIC B
IIPOCTPAHCTBE;
[apaJuIeIbHOCTh TPEX
IIPSIMBIX; I1APAJUIEIBHOCTD
IPSIMOM M TNIOCKOCTH.

Bzanmuoe
pacrooxe
HHE
MPSIMBIX B
MPOCTPAHC
TBE (6 )

B3anMHOe pacnionokeHue NpsMbIX B
npocTpancTse. CKpenBaronecs
npsimble. [Ipru3Haku ckpenuBaonmxcs
MPSIMBIX.

[TapamienpHbIe IPSIMBIE B
rpocTpaHcTBe. Teopema o
CYLIECTBOBAHUM U €JUHCTBEHHOCTH
[PSIMOM NapaJlJIeIbHOW TaHHOM IIPSIMO,
MPOXOSIICH Yepe3 TOUKY
[IPOCTPAHCTBA U HE JIeXKAaIlleH Ha TaHHOU
npsiMol. Jlemma o mepecedeHnun
MapajIeIbHBIX IPSIMBIX IJIOCKOCTBIO.

[TapamienbHOCTh TPEX NPSIMBIX.

https://le
sson.acade
my-
content.mys
chool.edu.r

u/catalog

OmnepupoBatb MOHSATHUSIMU:
CeKyIllasg TIJIOCKOCTh, CEUYEHUE
MHOTOTPaHHHUKOB.

OOBACHATD MIPUHIIUIIB]
MMOCTPOCHHUS CEUCHHM, HCITIOJIB3Ys
METOJ CJIEJIOB.

Ctpouth ceyeHus]|
MHOTOTPaHHUKOB METOJIOM

CJIEJIOB, BBITIOJHATH (BBIHOCHBIE)
IUIOCKME YEPTEXH U3 PUCYHKOB
MPOCTHIX OOBEMHBIX (QUTYp: BHUJ
CBEpXY, COOKY, CHU3Y.

- pelieHne y4yeOHbIX
1 TIPAKTUKO-
OpPUEHTUPOBAHHBIX
3az1ay;

- CaMOCTOATEJIbHAS
pabota
KoHntponbHas
pabora.

PemraTs 3aJa4d Ha HaXO0XICHUC
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(12 1)

VYTIIbI ¢ COHANIPaBICHHBIMU
CTOPOHAMU; YTOJI MEXY
IPSIMBIMU B TIPOCTPAHCTBE.
[TapannenbHOCTD
IIJIOCKOCTEM:
napasuieNbHbIe MII0CKOCTH;
CBOMCTBA MTapaJUIEIbHbIX
mockocrteit. [Ipocreitmme
IPOCTPAHCTBEHHBIE (PUTYPBHI
HAa TIOCKOCTH: TETPadp,
KyO, mapajuiesenumnesn,
MOCTPOCHUE CEUCHUN

Teopema o0 TpEX MmapaieabHbIX
MPSIMBIX.

Teopema 0 CKpelMBaIOIINXCS IPSMBIX.
[lapannenvroe npoekmuposanue.
OcHo6HbIe C80UCMBA NAPALLEILHO20
npoexmuposanus. Hzoopasicenue
pasnvlx ueyp 6 napaiienbHoll
npoexyu.

[{enmpanvHas npoexyusi.

'YT0J1 ¢ COHANpaBJICHHBIMU CTOPOHAMM.

rCOMCTPHUICCKUX BCIIMYUH I10|
oOpazmaMm  wWwiIM  ajaropuTMam,
MPUMCHAA HN3BCCTHBIC
QHATTUTUYCCKHE  METOABl  TIpH|
[PCIICHUN CTaHAAPTHLIX|
MaTeMaTHYECKUX 3amad HA|
BBIYHCIICHUE YIJIOB MEXY|
CKPCIUBAIOIIUMUCS  TPSIMBIMH,

MEXIy IpsSMOHM U IUIOCKOCTHIO,
MEXy IUIOCKOCTSIMH, IBYTPaHHBIX

Y101 MEXIY TPSIMBIMU. YTJI0B
3aoayu na doxkazamenbcmeo u [IpuMeHATH r€OMETPUUYCCKHUE]
uccredosanue, Ces3aHHble C (bakThbI JUISt pelieHus
pacnonodxcenuem npAMbIX 6 CTEPEOMETPUUYECKUX 3ajad,
npocmparcmee. MpEe/IoIararoInx HECKOJIBKO
[Mapamnens [loHATHS: MapaUIEIBHOCTD TPSIMOI https://le maroB pemieHusi, €CIU YyCIOBHUs
HOCTh M IIJJOCKOCTH B IIPOCTPAHCTBE . sson.acade [MPUMEHEHHs 3aJlaHbl B  SIBHOW
MPSIMBIX [Tpr3Hak napamieIbHOCTH IPSIMOKN my- dbopme
u 1 11ockocTH . CBOMCTBA content.mys|Buinoaname napaienvhoe,
IUIOCKOCTE  [TapajuIeNIbHOCTH NPSAMOH U Tockocty. chool.edu.r wenmpanenoe u  opmozonanvioe
i "eomempuueckue 3a0aqu Ha u/catalog  |[npoexmuposarue Queyp HA
B gblulCIIeHUEe U OOKA3AMENbCMEBO, nao0cKocmy, BbINOIHSMDY]
IIPOCTPAHC  (C6A3AHHbIE C NAPANLETbHOCHbIO NPAMbIX u300pasicenus Queyp Hal
TBE U nI0CKoCcmell 8 npOCMpanHcmee. naockocmu
(8 u) [ locmpoenue ceuenus, npoxoosauezo

uepes OaHHYI0 NPAMYIO HA Yepmedice U
napannenbHoeo opyeou npamou. Pacuém
omuowenutl. Ilapannenvuas npoexyus,
npumeHenue

0J151 nocmpoenust cedenuii Kyoa u
napannenenuneodq.

Ceoticmea napanneirenuneoa u NPu3Mul.
[ lapannenvrvie nnockocmu. [lpusnarxu
napannerbHocmu 08yx niocKocmel.
Teopema o napannervhocmu u
eOuHCmMBEeHHOCU NIOCKOCU,

unpoxoosauell uepes mouxy, He

- peleHue y4yeOHbIX
U IPaKTHKO-
OPHUCHTHUPOBAHHBIX
3azay;

- CaMOCTOSATENbHas
paborta
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NPUHAONEeHCAUYIO OAHHOU NIOCKOCMU U
cneocmsus uz neé. Ceoticmea
napannienrbHulX NI0CKOCmell: 0
napannienrbHOCmu NPAMbLX nepeceyeHus
npu nepeceuenuu 08yxX NapaiieibHbIX
niockocmeil mpemoetl, 06 Ompe3Kax
napannienrbHulX NPSAMbIX, 3aKII0YEHHBIX
MedHcOy napanieibHulMu NI0CKOCMAMU,
0 nepeceyenHuu NPAMoU ¢ 08YMsl
napannenrbHuIMU NI0CKOCMAMU

Ilepnieng
UKYJSIpH
OCTb
TIPSIMBIX
u
INIOCKOC
teit (12
1)

[lepneH IUKYISAPHOCTD
IpsAMON

U TUIOCKOCTH:
IIEPIEHIUKYIISIPHBIE TIPSIMbIE
B IIPOCTPAHCTBE, IPSMBbIE
[apajuIeIIbHbIC U
NIEPIEHIUKYJISAP- HbIE K
IIJIOCKOCTH, IPU3HAK
NEPIEHIUKYJIIPHOCTU
IIPSIMOM M TUIOCKOCTH,
TeopeMa O MpsIMOU
MEPIEHIUKYISIPHON
IIJIOCKOCTH
[lepnenpukynsp u
HAaKJIOHHBIE: PACCTOSHUE OT
TOYKH 10 INIOCKOCTH,
paccTostHue OT MPSIMOM 10
IIJIOCKOCTH .

[Tepnienan
KYJISIPHOCT
b MPSIMBIX
u
IUIOCKOCTE
uB
MPOCTPaHC
TBE

(25 1)

I loemopenue: meopema Ilugpacopa na
nji0CcKOCmu, MpUu2OHOMempus
NpPAMOY20/IbHO20 MPeEY20IbHUKA.
Cesoticmesa Kyoa u npsamoyeoibH020
napanneirenunedd. Beiuucienue OnuH
ompe3Kos 8 Kybe u npsamMoy20ibHOM
napannenenunede.
[leprieHIMKyYIAPHOCTD NPSMOU U
riockoctu. [Ipu3Hak
MEPIEeHIUKYJIIPHOCTH IPSIMON U
riockoctu. TeopeMa o CyliecTBOBaHUU
1 €IMHCTBEHHOCTH NPSMOH,
MIPOXOJALIEH Yepe3 TOUKY
MPOCTPAHCTBA U NEPIIEHANKYISIPHON K
riockocty. [Imockoctu n
MEepIeHIUKYJIIPHbIE UM IpsIMast B
MHoOrorpanHukax. [lepnenaukymnsp u
HakoHHas. [loctpoenue
MEepIeHINKYIIIpa U3 TOUKHU Ha IPSIMYIO.
Teopema o mpéx nepneHOUKyiapax
(npsamas u obpamuas,).

Yeon meancoy ckpewusarowumucs
npamvimu. Ilouck nepneHOuKynsApHbIX
NPAMBIX C NOMOWBIO NEPNEHOUKYIAPHBIX
niockocmeti Opmoz2oHanbHoe
npoexmupogarnue. Ilocmpoenue ceuenuil

Kyba, npusmol, NPAGUNLHOU NUPAMUOBL C

https://le
sson.acade
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Pemate 3aJa4d Ha HaXO0XICHUC
TCOMCTPHUICCKUX BCIIMYHH I10|
06pa3uaM N aJIropuTMam,
IIPUMCHSA HN3BCCTHBIC
AHAJIUTHYCCKUC MCTOBI IIpu
peICHUHN CTaHJApPTHBIX|
MAaTEMAaTU4YCCKUX 3aJa4 Ha|

BBIYMCJICHUE PACCTOSHUN MEXY|
JBYMsI TOYKaMH, OT TOYKH [I0
NPSIMOM, OT TOYKH JI0 IUIOCKOCTH,

MCKIY CKPCHIUBAOITNMUCH
IIPpsAMBIMH.

Pematn 3aJadd Ha HaxXO0XICHUC
rCOMCTPHUICCKUX BCIIMYHH 10|
06pa3uaM HnIn AJIIropuTMaMm,
MPUMCHAA MN3BECTHBIC
AHAJTUTUYCCKUC METO/bI IpH
[PCICHUN CTaHAApPTHBIX|
MAaTEMAaTHYICCKUX 3aga4 Ha
BBIYHMCJICHUC YrijoB MCIKOY]|
CKpCIIMBAOIITNUMHCA IMPpsAMBIMH,

MEXIy MpsAMOM M IUIOCKOCTBIO,
MeEX1y TUIOCKOCTSIMH, JIBYTPaHHBIX|

- perieHue yueOHbIX
U TIPaKTUKO-
OPUCHTUPOBAHHBIX
3agad;

- CaMOCTOSTENIbHAS
pabota

Konrtponbnas
pabora

YTJIOB
[ IpuMeHATH reOMETPUYECKUE
(bakThI JUIS peuieHus
CTEPEOMETPUYECKUX 3az1a4,
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NOMOUWBIO OPMOSOHATILHOU NPOEKYUU.
Cummempus 6 npocmpancmee
omuocumenvHo niockocmu. Ilnockocmu
cuMMempuii 8 MHO202PAHHUKAX.

! [pusnax nepnenouKyIapHoCmu npamou
U NJIOCKOCMU KAK Clle0Cmaue
cummempuu. Ilpasunvrvle
IMHO202PAHHUKU

\Pacuém paccmosnuii om mouku 00
niockocmu. Cnocodwvl onycmumso
NepneHOUKyIApbl.; CUMMEMPUsl, CO8US
MOYKU NO NAPALIENIbHOU NPAMOLL.
CosuenonenapanienbHOUNPAMOL,
L3MEeHeHUepacCmosIHULL

Mmpearojaararomux HECKOJIBKO|
maroB peucHusa, €CIU YCIOBUs
MPUMCHCHUA 3aJaHbl B SIBHOU

dhopme

Vsl
MEXIY
MIPSMBIM
AU
INIOCKOC
TSIMH
(10 v)

VYTIIBl B IPOCTPAHCTBE: YIoJl
MEXIy NPSIMON U
IJIOCKOCTBIO; ABYTPAHHBIN
YTOJ1, INHEWHBIN yroJl
JBYTPAHHOI'O yIJIa.

[lepnieH IUKYISIPHOCTD
IIJIOCKOCTEM: IIPU3HAK
NIEPIEHIUKYJIIPHOCTU ABYX
mnockocreil. Teopema o
TPEX MEPIEHIUKYIIApax

Yrael n
paccTosiHu

s (16 9)

[loBTOpEHME: Yron Mexay IpsMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
[TPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB.

[ToBTOpEHME: YroJI MEKIY
CKPEILMBAIOIINUMUCS IPSIMBIMU B
rpoctpaHcTse. ['eomerpuueckue
METO/IbI BBIYMCIIEHUS YIJIa MEXIY
MPsIMBIMUA B MHOTOTpaHHHKAX.
JIByrpansblil yroa. CBOMCTBO
NIMHEWHBIX YIJIOB JBYTPAHHOIO yrJja.
[lepnieH TUKYISIpHBIE MIIIOCKOCTH.
CBolicTBa B3aUMHO NMEPHEHANKYISIPHBIX
riockocteit. [Ipusnak
MEPIEHIUKYISIPHOCTH IIJIOCKOCTEM;
Teopema O IMPsAMOM NEPECEUEHU IBYX
MJIOCKOCTEN MEePIIEeHINKYIISPHBIX
TpEThEN MIOCKOCTH.

I Ipsimoyeonvrblil napanieienuneo, Kyo;
UBMEPEHUL, CBOUCTNEA NPAMOY20TbHO20
napannenenuneoa. Teopema o
OUA2OHANU NPAMOY20TbHO20

napannenenuneoa u ciedcCmeue u3 Hee.

https://le
sson.acade
my-
content.mys
chool.edu.r

u/catalog

Pemarh 3a1auu Ha HaXOXKACHUE
r€OMETPUYECKHUX BEJIMYUH 110
00pa3iaM Win ajlropurMam,
IIPUMEHSISI U3BECTHBIE
QHAIMTUYECKUE METOJIBI IIPH
PEILIEHNN CTaHIapPTHBIX
MaTEMaTU4YECKMX 3a/1a4 Ha
BBIYHMCIICHUE YIIIOB MEXKIY
CKPELIMBAOIIMMHUCS IPSIMBIMH,
MEXIY MPSMOH U IIIOCKOCTBIO,
MEXY INIOCKOCTSIMH, JBYTPAHHBIX
YTJIOB

[ I[puMEHATh reOMETPUIECKUE
(bakThI A7 peIIeHus
CTEPEOMETPUYECKUX 3a/1a4,
[IPEANOJIAraloIuX HECKOJIBKO
[1arOB PEIICHUS, €CJIA YCIOBUS
[IPUMEHEHHUs 3a/1aHbI B IBHOU

dhopme

- peuieHne y4eOHbIX
U TIPaKTHUKO-
OPUCHTUPOBAHHBIX
3agad;

- CaMOCTOSATENbHAs
pabora
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Cmepeomempuueckue u npukiaoHvle
Badauu, césa3aHHble CO 83AUMHBIM
pacnonodicenuem npamulx u nI0CKOCHU.
[ losmopenue: ckpewugarowuecs
npsmvle, napaiienvhsie NI0CKOCMU 8
cmanoapmuulx MHo2oepaHuukax. Ilapa
napannenrbHulx RA0CKoCmell Ha
CKpewuBarouxcs npsamMblX, paccmostue
Mexncoy CKpeuusaouumMucs NPAMbIMU 6
NpPOCMbIX CUMYAYUSX.

Onyckanue nepneHouKyIapos,
BLIUUCTIEHUEPACCMOAHULL O MOYKU OO0
MOYKU, NPAMOU, NIOCKOCHU.
Boviyucnenue paccmosauuil Mexcoy
CKPeWUBAIOUWUMUCS NPAMBIMU C
NOMOUBIO NEPREHOUKVIAPHOLL
n10CKOCMU.

Tpéxepannuiil yeon, HepaseHcmsa 0is
MpéxepaHnbIX Y2os.

Teopema Ilugpacopa, meopemol
KOCUHYCO8 U CUHYCO8 OJIsl MPEXSPAHHO20
vena. dnemenmol chpepuieckoii
eeomempuu. 2eoodesuyecKue MUHUU HA
3emne

MHororp
aHHUKHU
(11 9)

[lonsiTHE MHOTOTpaHHUKA,
OCHOBHBIE JJIEMEHTBI
MHOT'OTPaHHUKA, BBITYKJIbIC
Y HEBBIITYKJIBbIE
MHOTOTPaHHUKH; pa3BEPTKA
MHOT'OI'PaHHUKA.

[Ipu3ma: n-yronsHas
IIpU3Ma; TPaHU U OCHOBAHMS
MIPU3MBL; IpsIMast U
HAaKJIOHHAs [IPU3MBI;
OOKOBas U MOJTHAs
[IOBEPXHOCTD IIPU3MBI.
[Tapamenenunen,

MHuororpa
Huuku (7

4)

CucremaTn3anus 3HaHUM:
MHOrorpaHHHK M €ro 3J€MEHTHI.
[Inpamua. Buael nupamun.
[IpaBunbHasg nupamuja. [lpusma.
[Ipsimast 1 HaKJIOHHAs! IPU3MBI.
[IpaBunbHas npusma. [Ipsamon
rapajuieJIenuIe], IpsMOyTOJIbHBIN
napasiesnenumnes, Kyo.

Bvinykavle mro2oepannuxu. Teopema
Diinepa. [Ipasunvhele u
noYNpasuibHbvle MHO202PAHHUKU

https://le
sson.acade
my-
content.mys
chool.edu.r

u/catalog

Pemmath 3a1a4i Ha HAXOXKACHHE
rEOMETPUUYECKUX BEJINYMH 10
00pasiam Win aaropuTMam,
[IPUMEHSISI U3BECTHBIE
AQHAJIMTUYECKUE METO/IbI IpU
[PEIIEHNN CTaHIapTHBIX
MaTeMaTHYeCKUX 3ajad Ha
BBIUMCIIEHUE YTJIOB MEXKIY
CKPEIIUBAIOIIUMUCS PSIMBIMU,
MEXy IPSMOM U IIJIOCKOCTBIO,
MEX1y TIOCKOCTSIMH, JIBYTPAHHBIX
YTJIOB

[ IpuMEeHATh reOMETPUYECKUE

- peleHne y4eOHbIX
U IPaKTHKO-
OPHUCHTHUPOBAHHBIX
3a1ay;

- CaMOCTOATEJIbHAS
pabota

KonTponbHas
pabota
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IIPSIMOYTOJIbHBIN
napaiesienune] 1 ero
CBOMCTBA.

[Tupamupa: n-yroapHas
NUpaMUa, TPAaHU U
OCHOBAHUE MUPAMU[IbI;
OOKOBast ¥ OJTHAS
IIOBEPXHOCTh IIMPaMHU/JIbI;
NpaBUJIbHAS U yCeUEHHAS
UpaMua.

DNEeMEHTHI IPU3MBI U
nupamuabl. [IpaBunbHbIe
MHOTOTPaHHHKH: TTOHITHE
IIPaBUIBHOTO
MHOTOTPaHHHKA,
IpaBUJIbHAS IPU3MA U
NpaBUJIbHAS TUPAMUIA;
[IPaBUJIbHAS TPEYTOJIbHAS
MUpaMU/Ia ¥ PaBHIIbHBIN
TeTpa’p; KyoO.
[IpencraBnenue o
MIPABUIIBHBIX
MHOTOTpaHHHUKaX: OKTadIp,
JOAEKadIp U UKOCAIP.
Cummerpus B
MPOCTPAHCTBE: CUMMETPHS
OTHOCHTEIIEHO TOYKH,
IIPSAIMOM, TUIOCKOCTH.
DeMeHThl CHMMETPUH B
MUpaMUIax,
napauiesienumneax,
MIPAaBUIIBHBIX
MHOTOTpaHHHKAX.
Brruucnenue 3neMeHToB
MHOTOTPAaHHHUKOB: pEOpa,
JIMarOHaNH, YTIIbL.
ITomane OOKOBOI

(bakThI AT peIIeHus
CTEPEOMETPUICCKUX 32124,
MPE/IOIAraroIIuX HECKOIBKO
[I1ar0B PEUICHUS, €CITH YCIIOBHSI
NPUMEHEHHS 33J]aHbl B SBHOM
dhopme

Boiuucasims naowaou
nosepxXHOCIel MHO20SPAHHUKOS
(npuzma, nupamuoa),
eeoMempuyeckKux mei ¢
npumerenuem popmyi




IMOBEPXHOCTHU U MOJHON
MOBEPXHOCTHU MPSIMOI
MIPU3MBI, TUIOLIAAb
OCHOBaHUM, TeopeMa

0 OOKOBOI TOBEPXHOCTH
npsamoit npusmsl. [lnomans
OOKOBOI TOBEPXHOCTH H
MOBEPXHOCTU MIPABUIIBLHOM
MUpaMU/IbI, TEOpEMa O
Iomaayu OOKOBOM
ITIOBEPXHOCTU YCEUEHHOU
TTUPAMHU/TBI

O06wémspl | Tlonstue 06 00BEMe. OOBEM https://le |Beraucnsate 00bEMBI M IUIOIIAAN |- PEIICHUE YICOHBIX
MHOTOTp | TUPaMUJIbI, TPU3MBI sson.acade [MOBEpXHOCTEH MHOTOTPAaHHUKOB [ TIPAKTUKO-
AHHUKOB my- (mpu3mMa, nTUpaMua) ¢ OPHUEHTUPOBAHHBIX
(9 9) content.mysmpumeHneHuemM Gopmy; 3a/1ay;
chool.edu.r [BEIYHCIISITH COOTHOIICHUS MEXIY |- CAMOCTOSITEIIbHAS
U/catalog  |mmomaasiMu MOBEPXHOCTEH, paboTa
00BEMaMU TTOJOOHBIX
MHOTOI'PaHHHKOB
Bekropel  [lonsmue éekmopa Ha niockocmu u 8 https://le |Ceobooro onepuposamu - peutenue yueOHvlx
B npocmparcmse. sson.acade [nowsmusimu, 1 NPAKMUKO-
npoctpanc |Cymma u pazHocms 6eKmopos, npasuio [my- coomeemcmayouuMu 6eKmMopam UoPUeHMUPOBAHHbIX
8¢ (12 9) |mapannenenuneda, ymnoscenue sexkmopa/content.myskoopounamam 6 npocmpancmee  3a0ay;
Ha YUCIO, pa3NodHCeHUe BeKMOopd No chool.edu.r |Beinoausmsoeticmseusnadgekmopa | -
Oasucy mpéx eekmopos, ne nexcawux ¢ U/catalog  mu camocmosmenvHas
oonou niockocmu. Cransaproe paboma
npoussedeHue, 8bIHUCIEHUE Yeld MENCOY
BeKmMopamu 8 npoOCmpancmae.
lIpocmetiwue 3a0aqu ¢ sekmopamu
[ToBTopern  |OGoOmaroIIee TOBTOPEHNE TIOHATHI U https://le [Pemars crepeoMeTpHYECKHE 3a/1a49U |- PEIICHHE YUEOHBIX
e, MeTOoJIOB Kypca reomerpun 10-11 sson.acade [Ha OKa3aTelnbCTBO MATEMATHYECKHX || [TPAKTHKO-
0606HI€HI/IC KJIACCOB, CUCTEMATHU3alluA 3HAHUH. mt OTHOMCHHﬁ, HaXO0XIACHHUC OpI/IeHTI/IpOBaHHLIX
u Hcropus pa3BuTus content.mys F€OMETPHIECKHX BENHIHH (mmmH, 3a/au;
ot T B oy % e ofvenon: | canocromemnas
3HAHUN (5 COBPEMCHHBIX MHXKCHCPHBIX U mq CTCPCOMETPUUCCKUX 3aJlayd pa60Ta

q.)

KOMITBIOTECPHBIX TEXHOJIOTHI

MITAaHUMCTPUYCCKUEC (1)aKTLI n
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METO/IBI.
[TpOBOIUTH JIOTMYECKH KOPPEKTHBIC
NOKa3aTebHbIC PACCY)KICHUS  IpH|
PCLICHUH  CTEPCOMETPUYCCKHX  H
MTAHUMETPHUCCKHUX 3ajad.
CpaBHHBATH " aHaJN3UPOBAThH
peajbHblC CUTYalldd W BBISBIATH
BO3MOXHOCTh €€ MOIECTHUPOBAHHUS HA
SI3BIKE TEOMETPHH.

Mo1eTupoBaTh peabHYI0 CUTYAITHIO
Ha SI3BIKE TEOMETPHUHUHHCCIICIOBATD
[MOCTPOCHHBIC MOJICITH, B TOM YHUCIIC U
C HCIIOJIb30BaHKUEM arapara
anreOpebl.

[ToBTOpE
HUE:
CCUCHUA,
paccTosiH
Hs u

YIIIbI
(8'4)

[ToctpoeHue ceueHuii B
MHOT'OTpaHHHKE.
Beruncnenue paccrosiHum:
MEXy IByMsI TOUKaMH, OT
TOYKH J10 MPSMOM, OT TOUKHU
710 IJIOCKOCTH; MEXY
CKPEILMBAIOIIUMUCS
IIPSIMBIMH.

Beruucnenue yrios: Mexay
CKPEIMBAIOIUMUCS
MPSIMBIMHU, MEKY MIPSIMON U
IJIOCKOCTBIO, ABYIPAHHBIX
YIJIOB, YTJI0B MEXIY
IJIOCKOCTSIMU

https://le
sson.acade
my-
content.mys
chool.edu.r
u/catalog

Cmpoumb ceuenus
MHO202PAHHUKO8 PA3TUYHBIMU
Memooamu, 8bINOIHAMb
(6bIHOCHbBIE) NIOCKUE YePMEdHCU U3
pUCYHKO8 NPOCMbIX 00BEMHBIX
ucyp: euo ceepxy, cOOKy, CHU3y
Pewamb 3a0auu Ha
0okazamenbcmeo
Mamemamuieckux OmHOueHul u
HAX0JICOEHUe 2eOMemPUTeCKUX
GeNUUUH, NPUMEHSIS U3BECHHbIE
Memoovl npu peuteHuu
Mamemamu4ecKux 3a0ay
NOBLILUEHHO20 U BbLICOKO2O YPOBHS

- peleHue y4yeOHbIX
U TIPAKTHUKO-
OpUEHTUPOBAHHBIX
3ajay;

- CaMOCTOsATEIbHAs
pabora

CJLOOHCHOCMU
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TEMATHUYECKOEIIVTAHUPOBAHUEYYEBHOT'OKYPCA

noBepxHocTU. M300paxenue
LUAJIMHIPA HA IOCKOCTH.
PassépTka numuHapa.

CedeHust HMIIMHAPA
(TIIOCKOCTHI0, MapalIeNIbHON HIn
MEPIEHIUKYISIPHON OCH
IAH]IPA)

Konnueckas noBEpXHOCTB,
o0pa3yroIire KOHUIeCKOn
MOBEPXHOCTH, OCh U BEpIIUHA

MOCTPOCHUEM CEUYCHUHN IIUIHHIPA,
KOHYycCa.

[TpuknanHbie 3a1a4u, CBSI3aHHBIE C
OWJIUHIPOM.

Cdepa u map.

[Tepeceuenue cheprl u mapa c
iockocThio. Kacanue mapa u cdepbl
MJIOCKOCTRI0. B 1 n3o0pakenue
mrapa.

VYpaBuenune chepsl. [Lnomans cheps

PEIIEHNUs, €CIIU yCIOBHS]
IIPUMEHEHHUsI 33JaHbl B
SBHOM (opMe.

— Ilpumensars
MpoCTeNIINe
MIPOTPaMMHBIE CPEJICTBY]
u
3JEKTPOHHO-KOMMYHUK

AllMOHHBIC CUCTCMBI

11 KJIACC TEOMETPUA
BasoBslii ypoBens (34 uaca) Vrnybnenusiit ypoens (102 vaca) yekTpoHHBI| CHIHCOK UTOTOBBIX Cmoco6
Hazeanue |OCHOBHOE CoepikaHUE Ha3zBanue paszzaena (OCHOBHOE COJIEpKAHHE e NJIAHUPYeMBbIX OIIEHKH
paszaena (Tembl) Kypca, (uu¢posbie) pe3yJbTaToB ¢ HUTOTOBbIX
(TembI) (KOTM4YECTBO o0pa3oBartesi| yKa3aHHeM 3TANOB UX | IVIAHUPYe
Kypca, 4acoB) bHBIEpecypc ¢dopmupoBanus MBIX
(KOJMYECTBO bl pe3yJbTart
YacoB) OB
Tenaspamen| Cdepa u map: eHTp, paauyc, TemaBpamenns | LlminHapruyeckas TOBEpXHOCTb, https://lessof, —  CBo6oaHO - peleHue
st (12 4.) | nuamerp; mwiomaas noBepxHoctd | (24 4.) 00pasyrolue HUIHHAPUYECKOM n.academy- OTIEpUPOBATH y4eOHBIX U
cdepsl. Bzaumuoe MIOBEPXHOCTH. content.mysch| . ouee v moms T PAKTHKO-
pacnonoxenue chepsr u Humaamap. [Ipsmoii kpyroBoit 0ol.edu.ru/catal OpPUEHTHUPO
TUIOCKOCTH; KacaTelbHast mHAp. [110omnaas moBepXHOCTH log crepeoMeTpiH P mpIx
IIOCKOCTB K cepe; TIomais IMIAHPA. pemicHuI  3a1a9 Mg pay;
chepsl. Konuyeckas moBepxXHOCTb, IIPOBEACHUN -
N3o6paxxenue cepsl, mapa Ha o0pazyromme KOHHIECKOH MaTeMaTHYECKUX CaMOCTOSITE
TUTOCKOCTH. noBepxHoctu. Konyc. Ceuenue paccykaeHuii. bHAST
Ceuenus mapa KOHYCA IIOCKOCTBIO, HapaJIJI?JH)HovI?I — TIpumensTs pabota
[umHapudeckas OBEPXHOCTb, TUIOCKOCTH OCHOBaHUS. Y CCUEHHBIN KOHTPOJIbH
. reoMeTpuyecKre (akKThl
00pa3yromnye MITHHAPHYECKON KoHyc. M300pakeHne KOHYCOB H ast pabota
MIOBEPXHOCTHU, OCh yCEeYEHHBIX KOHYCOB. AUTA PeIICHAA
IWIAHAPUYECKON TOBEPXHOCTH. [Tnomaas 60KOBOM MOBEPXHOCTH U CTCPEOMETPUICCKUX
Hunuaap: ocHoBaHUS U OOKOBas MOJTHOM MOBEPXHOCTH KOHYCa 3ajad,
MIOBEPXHOCTh, O0pa3yromas u CrepeoMeTpuuecKkre 3aJauu Ha TPENOoararonux
OCB; IJIOIIaAb OOKOBOM U IOJIHON JI0Ka3aTeNbCTBO U BEIYUCIIEHHE, HECKOJIBKO [IArOB
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KOHUYECKOW MMOBEPXHOCTH.
Konyc: ocHOBaHuE 1 BepIIMHA,
o0pa3yrolas U 0Ch; IJIOIA/Ib

OOKOBOW M ITOJTHOM IMOBEPXHOCTH.

VYceu€HHBII KOHYC: 00pa3yromme
Y BBICOTA; OCHOBaHUS M OOKOBast
MMOBEPXHOCTb.

N306paxenune koHyca Ha
II0CKOCTH. Pa3BépTka KoHyca.
Ceuenus koHyca (IIIOCKOCTBIO,
[apajieIbHON OCHOBAHUIO, U
IJIOCKOCTBIO, POXOASIIEH uepe3
BEPILUHY)

Komb6unamnus ten BpaiieHus u
MHOTOTPaHHUKOB.
MHoOrorpaHHuK, ONMACaHHBIN
okoJto cepsr; chepa, BriricaHHAS
B MHOTOTPaHHUK WJIH B TEJIO
BpalieHus

1 €€ yacTeu.
Cummetpus chepsl U mapa.
CrepeomeTpuyuecKue 3a1a4u Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
CBsI3aHHBIE CO CEPOH U Mapom,
MOCTPOCHHUEM MX CCUCHHIA
TUIOCKOCTBIO.
[TpuknaaHbie 3a7a9u, CBSI3aHHBIC CO
cdepoii u mapom.
[ToBTOpEHME: OKPYKHOCTH Ha
IIJIOCKOCTH, BBIYUCIICHUS B
OKPY>KHOCTH, CTaH/IaPTHBIC TIOJJOOMS
Paznmuunrnie KOM6I/IHaHI/II/I TCII
BpAICHHUS 1 MHOTOI'PAaHHUKOB.
3amaun 1o Teme «Tena u MOBEepXHOCTH
BpAIICHHS

npu pereHu
CTEPEOMETPUUYECKUX
3aja4.

— IlpuBoauth
MIPUMEPBI
MaTeMaTU4CCKHUX
3aKOHOMEPHOCTEMN B
Npupojiec U  KHU3HH,

pacrno3HaBaTh
IPOSIBICHUE  3aKOHOB
TrEOMETPHUH B
UCKYCCTBE.

— Ilpumensars

HOJy4ECHHbIE 3HAHMS Ha|
IpaKTUKE:
aHaJIM3UPOBATh
peaJibHbIE CUTYyallUUu M|
OPUMEHATh H3yYCHHbBIE
MOHATHSL B IpoIecce
MOKCKa pelieHus
MaTEMaTUYECKU
copMyIHpOBaHHON
npoOIeMsl,
MOJIETMPOBATh
peasibHble CUTYallud Ha
SI3BIKE TE€OMETPHH,
HCCIIEIOBATh
MTOCTPOEHHBIE MOJIENH C
HCIIOJIb30BaHUEM
TrE€OMETPUUYECKUX
MOHATUH U TEOpEM,
anrmapara anreOpsl;




pemars MpaKTUYECKHE]

3a/a4M, CBSI3aHHBIE C
HaXO0XICHUEM
TrE€OMETPUUYECKUX
BEJIMYMH.
AnaguTnyeckasr | [loBropeHue: KOOpAMHATHI BEKTOpa https://lesso)—  CobomaHO - pelieHue
eomeTpus (15 4.) | Ha IIIOCKOCTH U B IPOCTPAHCTBE, n.academy- OIIepHPOBATh OCHOBHBIMHYYEOHBIX 1
CKaJISIPHOE TIPOU3BEJICHUE BEKTOPOB, [content.mysch TOHSTHIMH [MPAKTUKO-
BBIUMCJICHHE yIila MeXKIy BekTopamu |00l.edu.ru/cata OpPUEHTHUPO
B IIPOCTPAHCTBE. Y paBHEHUE NMpsimMoi, [|0g CTCpEOMETpHH M o bIx
MIPOXOJIAIICH Yepe3 1Be TOUKH. peteHIn safad Hsanau;
YpaBHEHHE INIOCKOCTH, HOPMAJb, IIPOBCACHNH -
ypaBHEHHUE TUIOCKOCTH B OTPE3Kax MaTeMaTHYECKUX CaMOCTOSITe
BektopHoe nmpousBeneHue. pacCyXICHUIA. IThHAS
JluneiiHble HEpaBEHCTBA, IMHEHHOE — Tlpumenss pabota
IPOrpaMMUpPOBaHNE AHAIUTUYECKUE KOHTPOJIbH
i aKCHOMBI CTEPEOMETPUH]
METO/IbI pacuéTa yriia Mexay ast pabota
MPSIMBIMH U TUIOCKO-CTSIMU B M CICACTBHA M3 HUX IpH
MHOrorpaHHukax. ®@opmyia peeHUN
paccTosiHUS OT TOYKH JI0 IIIIOCKOCTH reOMEeTPUYECKUX 3aa4.
B KOOpAHWHATAaX. —  Kunaccudunupona
HaxoxaeHue paccTOsSHUI OT TOYKHU 10 T B3AUMHOE

MJIOCKOCTHU B KyOe U IPaBUIbHOM
nupamuse

pacnonomeHne pr[MI)IX B|
MPOCTPAHCTBE;
IIJIOCKOCTEN B

MMPOCTPAHCTBE; IMPAMBIX U

IIOCKOCTEM B
IIPOCTPAHCTBE.

— CBo0OomHO
OIIEpUpPOBATH

MMOHATUSIMH, CBSI3aHHBIMH
c yrilaMu B
MPOCTPAHCTBE: MEXKTY|
l'IpS[MI)IMH B
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MIPOCTPAHCTBE;
IIPSIMOH U TUIOCKOCTBIO.
CB00OOIHO
OIEepUpPOBATH

IIOHATUAMHU, CBA3aHHBIMU
C MHOI'OIrpaHHUKaMH.

MEKY|

IHoBTOpEHME,
00001IeHE U
cUCTeMAaTH3alH
st 3HaHmii (15
q.)

Ceuenuns MHOTI'OI'PaHHHUKOB:

CTaHAApPTHBIC MHOT'OI'PAHHHUKHU, METO

CJIE/IOB, CTaHJAPTHBIC TIJIOCKOCTH,
MEePECEUCHHMS MPSMBIX U TIOCKOCTEH
[TapannensHbIC IpSIMbBIC U
TUTIOCKOCTH: TTapaJUIeIIbHBIE CEUCHUS,
pacuéT OTHOILICHUH, YTIIbI MEXKIY
CKPEIIUBAOIIUMUCS TTPSIMBIMHU
[leprieHquKyNApHBIC IPSIMbIE U
TUIOCKOCTH: CTaHJAPTHBIC APl
NEPIEeHIUKYISIPHBIX TIOCKOCTEH U
MPSIMBIX, CHMMETPHH
MHOTOI'PaHHUKOB, TEOpEMa 0 TPEX
MIEPIICHIUKYIIIPaX, BEIYUCIICHHS
JUTMH B MHOTOTpaHHUKAX
IToBTOpEHue: mIonaau
MHOTOYTOJIBHUKOB, ()OPMYIIBI JIs
TJI01aJIeH, COOOpaKeHUsI TTOT00MSI.
[Tnomaau cedeHnii MHOTOrpaHHUKOB:
MJIOMIA/IA TTIOBEPXHOCTEH, pa3pe3anus
Ha 4acTH, COOOpakeHUs MOA00Hs

https://lesso
n.academy-

content.mysch
ool.edu.ru/cata

log

—  CsobGonno
OTIepUPOBATH
MOHATHIMH,
CBSI3aHHBIMU
CeYCHUEM
MHOTOTPaHHUKOB
IJIOCKOCTBIO.
—  BeInonHsaTh
napasuienbHoe,
LEHTPATBHOE
OpPTOTOHANILHOE
MPOEKTUpPOBaHUE PUTYD
Ha MJIOCKOCTH;
BEITIOJTHSATH
n3o0paxkeHus: ¢puryp Haj
IJIOCKOCTH.

— Crpoutp ceueHus
MHOTOTPaHHUKOB
Pa3TUIHBIMHU
METOJIaMH, BBITIOTHSITH
(BBIHOCHBIE)  TUIOCKHE
YepTeXH W3 PHUCYHKOB
MIPOCTHIX 00BEMHBIX|
¢buryp:
cOOKY, CHU3Y.

BHUJ  CBEpXY,

- peleHue
YI€OHBIX U
MPaKTUKO-
OPUEHTHUPO
BaHHbBIX
3ajad;
CaMOCTOSITE
bHAST
pabota
KOHTPOJIbH
ast pabota
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O6BéMm Tena. OOBEM https://lesso| Beraucnsate 00bEMBI M - peLIICHUE
O0bém PSIMOYTOJIBHOTO Mapajuresienuneaa. [n.academy- TJI0IIa AN YICOHBIX U
MHOTOrpaHHuk | 3agauu 00 yABOEHHH Ky0a, O content.mysch| moBepxHocTeii MIPAKTHKO-
a(174.) KBaJipaType Ky0a; o Tpucekiuu yria. |00l.edu.ru/cata) MHOrorpaHHHUKOB OpPUEHTUPO
CrepeomMeTrpuueckue 3aauu, log (mpu3ma, nUpaMua) ¢ [BaHHBIX
CBSI3aHHbBIE C 00BEMOM npuMeHeHueM (GopMyll; Bajay;
IPSIMOYTOJIBHOTO TIapajuieIenuIe . BBIUUCIIATh -
[Tpuknannelie 3a1a4u, CBSI3aHHBIE C COOTHOILIEHUS MEXKIY  [CAMOCTOATE
BBIUHCIIEHHEM 00bEMa IJIOLIAIIMH nbHas
MPSIMOYTOJIBHOTO TIapajliesenuie/ia. MOBEPXHOCTEH, pabota
O06BEM psAMON TPU3MBL. 00bEMaMu MOAOOHBIX  [KOHTPOJIBH
CrepeoMeTpuueckue 3aaauu, MHOTOTPaHHHKOB. ast pabota
CBSI3aHHbIE C BHIYHCIEHUEM 00BEMOB
npsiMoit pusMbl. [lpukiagasie
3aJa4, CBA3aHHEIE ¢ 00BEMOM
npsiMoi Tpu3Mbl. Berancienue
00BEMOB T€JI C IOMOIIBIO
onpeaenéHHoro uurerpaita. Oobpém
HAKJIOHHOH NPU3MBbI, TUPAMU/IbI.
dopmyna 06bEMa MTUPAMHUIBI.
OTtHo1eHrne 00BEMOB TTUPAMUJL C
OOIIUM YTJIOM.
CrepeomeTpuyiecKkue 3a1auu,
CBsI3aHHBIE C 00bEMaMU HAKIIOHHOMN
MPU3MBI, TUPAMHUJIBI.
[IpuknagHeie 3aaa4u 10 TEME
«O0BEMBI Tel», CBA3aHHBIE C
00BEMOM HaKJIOHHOM MPU3MBI,
MAPaAMUJIBI.
[Ipumenenne o0bEMOB. Boruncienue
[paccTosiHUS 0 IIOCKOCTH
OonémbiTen | [TonsTre 00 00béMe. OCHOBHBIC O6BéM nuHApa. Teopema 00 https://lesso| Beraucnsate 00bEMBI 1 - peLIICHUE
(5 4.) CBOIiCTBa 0OBLEMOB TEII. IInomannu 00BbEME MPSMOTO IUITUHIPA. n.academy- IJIOIIA TN YI€OHBIX U
O0BEM IHUIMHIpPA, KOHYCA. noBepxHoctu U | [Tnomaau 60koBoi 1 MONHOM content.mysch| moBepxHocrteit Ten MPaKTUKO-
O0BéM mapa u miomaas chepsl | 00bEMBI MOBEPXHOCTH IIHJIHH/IPA ool.edu.ru/catal Bparenus ¢ OPHEHTHPO
[Too0OHBIE TENa B IPOCTPAHCTBE. | KPYIJIBIX TeJl (9 | Brruncnenue o0bEMOB 1€ € log npuUMeHEeHHeM (HOpMYIT; BaHHBIX
COOTHOIIICHUS MEXKTY TUIOIIA/ISIMHU | 4.) TIOMOIIIBIO OTIPENIEIIEHHOTO BBIUUCIIATH 3aj1a4;



https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog

MOBEPXHOCTEH, 00BEMAMHU

uHTerpaia. O6sEM KoHyca.

COOTHOLICHUSA MCIKIY

MMOIOOHBIX TE [Tmomaay GOKOBOM M OJIHOMH IUTOMAAIMU CaMOCTOSITE
MIOBEPXHOCTH KOHYCA. MIOBEPXHOCTEH, MbHAS
Crepeomerpuueckue 3a1auu, o0BbEMaMu pabota
CBSI3aHHBIE C BHIYMCIICHUEM 00BEMOB [TpumeHATH KOHTPOJIbH
LWINHApPA, KOHYCA. IIOJIyYEeHHbIE 3HaHUS Ha fast paboTa
[TpuknaaHbie 3a7a49u 110 TEME NPaKTUKE: CPAaBHUBATH
«O0BEMBI U TUIOIAAN TOBEPXHOCTEH U aHAJIU3UPOBATh
Ten. O0bEM 11apa U 1LapoBOIro peallbHbIE CUTYALINH,
cekTopa. Teopema 06 00bEme mapa. IPUMEHSATh U3Y4YEHHbIE
[Tnomans chepsl. MIOHATHS B IpoLIECcCe
Crepeomerpuueckue 3a1auu, IIOUCKA PELIeHUs
CBSI3aHHBIC C BEIYMCIIEHUEM 00BEMOB MaTeMaTHYECKU
11apa, I1apoBOro CerMeHTa, chopMyIMPOBAHHOM
IIIapOBOTO CEKTOPA. poOIeMBl,
[TpuknaaHble 3aauu 10 TEME MO/JICJINPOBATh
«OOBEMBI TEI», CBA3AHHBIC C peanbHbIE CUTYyallu Ha
00BEMOM 11apa U IUIO0IIAJIbI0 CEpHI. A3bIKE TE€OMETPHUH,
CoOTHOIIEHNS MEXTY TUIOIIAISIMA UCCIIE/IOBATh
OBEPXHOCTEH U 00BEMaMu HOCTPOCHHBIE MOJIENIHU C
NOJOOHBIX TEI. UCTIOJIb30BaHUEM
[TooOHBIE TENa B TPOCTPAHCTBE. reOMEeTPHUYECKUX
M3menenne o0bEMa npu noo0uu. MIOHATUI U TEOPEM,
CrepeoMeTpUyecKHe 3a1auu, anmapara anreopsl;
CBsI3aHHBIE C BEIYMCIIEHUEM 00BEMOB pemaTh MpaKTHYECKUe
TeJ U TUIONIaiel TOBEPXHOCTEH 3aJlauu, CBA3aHHBIE C
HaXOXKJICHUEM
reOMEeTPHUYECKUX
BEJIMYHH
BexTopbl 1 | BekTop Ha MIIOCKOCTH U B https://lesso, —  CBoGogHO - peleHue
KOOPIMHATRI| rpocTpaHcTBe. ClIoKeHNE U n.academy- OIIEPUPOBATH y4eOHBIX U
B BBIYUTAHNE BEKTOPOB. content.mysch| o MPaKTUKO-
POCTPAHCTE V' poykeHre BEKTOpA HA YUCIIO. ool.edu.ru/cata ’ OPHUEHTUPO
e(104.) PaznoxeHue BekTopa 1o Tpém log COOTBETCTBYIOMMIMH | HHBIX
HEKOMITJIAaHAPHBIM BEKTOpaM. BEKTOpaM Hsanau;
IIpaBumno napasuienenumnena. KoopinHaTam B -
Pemrenue 3amay, CBsI3aHHBIX C MIPOCTPAHCTBE. CaMOCTOSITE



https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog
https://lesson.academy-content.myschool.edu.ru/catalog

IIPUMEHEHUEM IIPaBUIl ACUCTBUI
C BEKTOpaMHu.

[IpssmoyronbHas cucrema
KOOPJMHAT B IPOCTPAHCTRBE.
Koopaunatsl BexTopa.
[Ipocreiimue 3a7a4u B
KOOpAMHATAX. YTOJI MEXIY
BekTOpamu. CKaJIipHOE
MPOU3BEICHNE BEKTOPOB.
Brrunciienue yrioB Mexmy
MPSIMBIMU U TUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBINMETO/T
MPUPEIICHUUT€OMETPUUECKUX3a]]
aq

BrimomHaThIEHCTBUSIHA
JIBEKTOpaMHU

VIbHas
pabora

JBuxenus (5 1) |[Jeusicenus npocmpancmaa. https://lessojCeobo0oro onepuposams |- pewiernue
Omobpadsicenus. Jlgusrcenus u n.academy-  [pousmusMuU: cuMMempusl y4eOHbIX U
pasencmeo pueyp. Obwue ceoticmea  |content.mysch g npocmpancmee; yenmp, npakmuxo-
Osudicenutl. Buowl osuoiceruii: ool.edu.ru/catalocsy u nrockocmeo opuenmupo
napannenvbhblil nepeHoc, yenmpaivhas ||0g cumMmempuu; YeHmp, ocb |BAHHbIX
cumMMmempusi, 3epKAIbHAsL CUMMEmpPUs, U NIOCKOCMb CUMMEMPUU 3a0ay,
1n080OpPOM BOKpPY2 NPAMOLL. puypo -
I Ipeobpazosanus nodobus. Ilpsamas u camocmost
cqhepa Diinepa. menvHas
"eomempuueckue 3a0a4u Ha paboma
npumMeHenue O8UNCEHUs
IlosTopenune, OCHOBHBIC PUTYPHI, PAKTHI, IMoBTOpEHUE, O6o06maroriee MOBTOPEHNE TTOHSATHIA https://lesso - peleHne
o0obuIenne | TeopeMbl Kypca IIAHUMETPHH. 00001IeHNE U U MeTOZI0B Kypca reomerpun 10-11  |n.academy- y4eOHBIX U
1 3a/1a4y IUTAHUMETPHUU U METOJBI | CHCTEMATH3alM | KJIacCOB, CHCTEMATH3allust 3HaHUH.  [content.mysch MpPaKTHKO-
CHCTEMATH3A| iy pereHus. s 3uanmii (17  [Ucropus pa3Butus crepeomerpuu kak [00l.edu.ru/cata OPHEHTUPO
(W SHARMM | O cHoBHBIe (DUrYpHI, (GAKTHI, q.) HAYKU U ¢€ POJIb B Pa3BUTUU log BaHHBIX
(71) TEOPEMBI Kypca CTEPEOMETPHUH. COBPEMEHHBIX WH)XEHEPHBIX U 3aj1a4;
3aga4un CTEPeOMETPUH U METO/IbI KOMITBFOTEPHBIX TEXHOJIOTHIA -
UX peIICHHs CaMOCTOSITE
IbHAS

abora
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ITOYPOYHOE ITNTAHMPOBAHUME KYPCA TEOMETPUA

10 KITACC

ba3oBblii ypoBeHb (68 yacoB)

YrayoJjennblid ypoBenb (102 yacoB)

KonTposbHble padoThl

KosmmuecTBo Tema ypoka Tema ypoka KosmmuecTBo ba3oBblii ypoBeHb Yray0JieHHbII ypOBeHb
4acoB 4acoB
Tema: Beeoenue ¢ cmepeomemputo (10u /15 uz 24u)

1 Hemeis
2 (OCHOBHBIE TIOHATHUS CTEPEOMETPHUU:
TOYKa, MpsiMasi, IIOCKOCTb,
poctpanctso. [IpaBuna
M300pakeHNs Ha PUCYHKAX:
M300paKeHU IOCKOCTEH,
[apajuIeIbHBIX IPSIMBIX (OTPE3KOB),
CepeNHbI OTPE3Ka.
[ loemopenue naanumempuu. Teopema 1
0  NPONOPYUOHANbHLIX ~ OMPE3KaXx.
[lo0obue mpeyzonvrurkos. Teopema
Menenas.
2 Hemeas
2 [loHsTHS: IEepeceKarouecs
[JIOCKOCTH, NepPECEKaroINecs IpsMas
1 TJIOCKOCTb.
Ilosmopenue nianumempuu. Teopema 1
0  NPONOPYUOHANLHLIX ~ OMPE3KAX.
[looobue mpeyzonvrHuxos. Teopema
Menenas.
3 Hepesst
2 3HAKOMCTBO C MHOTOTPaHHUKAaMH,
300pakeHre MHOTOI'PaHHUKOB Ha
PUCYHKAX, Ha MPOEKITHOHHBIX
yepTexax.
OcHognbie npocmpaHcmeeHHbvle 1
ucypoi
Hcmopus pazeumus nianumempuu u
cmepeomempuu.
4 Hemenst
2 |HaanILHLIe CBEJIEHUS 0 Ky0e U |




[UpaMue, UX pa3BEPTKU U MOJEIH.
CedeHusi MHOTOIPAHHUKOB.

Mnoeoepannuxu, usobpasicenue, 1
npocmeuuux NPOCMPAHCMBEHHBIX|
ducyp, Hecywecmsyrouux 00beKmos.

Suepens

2 [TonsaTre 00 aKCMOMATHYECKOM
[MOCTPOCHHUH CTEPEOMETPUU: AKCUOMBI
CTEPECOMETPHUH U CICACTBHS M3 HUX

Cnocobvl  3a0anusi  nNpamMulx U 1
niockocmel 8 NpOCMpamcmee.
0603HaueHUss NPAMbBIX U NIOCKOCELL.

Tema: Ilpamvie u nnockocmu ¢ npocmpancmee. Ilapannensnocme npamoix u naockocmei (12 4/

14y)
+ Y Beeoenue ¢ cmepeomempuro (4u)
6 HexeJs
2 B3anMHO€E pacnoioxKeHne IPSMBIX B
[IPOCTPAHCTBE: MepeceKarorecs,
[apajuIeNIbHBIC U CKPEIIUBAOIIIHECS
[psiMbIE.
[ lapannenvroe NnpoeKmuposaHue. 1
OcHogubie ceoticmea NnapanieibHo20
NpPOEKMupoB8aHusi. Hszobpasicenue
pasHvix  Queyp 6  napanienbHou
npoexyuu.
[[enmpanvHasn npoexyus.
7 Hepeas
2 [TapamiensHOCTh MPSMBIX U
MI0CKOCTEH B MPOCTPAHCTBE:
MapajuiesIbHbIC IPSMBIC B
[IPOCTPAHCTBE; MapaIeNbHOCTh TPEX
MPSIMBIX; TTAPAILICITBHOCTE TPSIMOH |
[JIOCKOCTH.
Ceolicmea nepeceueHuli NpsAMvIX U, 1
niockocmet
8 Henens

2 [MapasnensHOCT MPAMBIX 1 | |




[JIOCKOCTEN B IMTPOCTPAHCTBE:
[apajuieJIbHbIE NPSIMbIE B
[IPOCTPAHCTBE; NAapaLICIIbHOCTh TPEX
[IPSIMBIX; IAPAJUIETIBHOCTD IPSIMO U
[1JIOCKOCTH.

Ceolicmea nepeceueHuli NpAMbIX U
njiockocmeil.

9 Heneas

YTIIbI ¢ COHANpaBICHHBIMU
CTOPOHAMU; YTOJI MKy IPSIMBIMH B
[IPOCTPAHCTBE.

nupamuowl, Kyoa u npusmsl, KOMopwvle

npoxoosam uepe3  ux  péopa.

IIPOCTPAHCTBE.
[TapannenbHOCTBIPSIMBIX U

Ceuenusn.  H3zobpasxcenue  ceueHull
nupamuovl, Kyoa u npusmsl, KOMopwvle
npoxoosm uepes ux  péopa.
H300padsicenue nepeceuenus
NONYYeHHbIX NI0CKOCME.
Packpawiugarue NOCMPOEHHDIX|
ceueHUll pasHbIMU YEemamu.
10 Heneas

[lapaniensHOCTh MIOCKOCTEH:

MapajuieIbHbIEe TUIOCKOCTH; CBOMCTBA

apajieNIbHbIX MIIOCKOCTEN
Ceuenusn.  HM3zobpasxcenue  ceueHull
nupamuovl, Kyoa u npusmsl, KOMopwvle
npoxoosam yepes ux  péopa.
H300pasicenue nepeceuenus
1nOTYYeHHbIX NI0CKOCME.
Packpawuganue HOCMPOEHHDIX|
ceueHUll pasHbLIMU Yeemamu.

11 nemens

[Ipocreiilne NpOCTPAHCTBEHHBIE

(bUryphl Ha TNIOCKOCTH: TETPadIp,

KyO, mapajjienenure]]; IoCTPOeHUe

CEUECHMI
Ceyenus.  Mzobpasicenue  ceuenull "IIpsimbl€ U TUIOCKOCTH B "AKCHOMBI CTEPEOMETPHUH.

Ceuenus"




H300padicenue nepecevenus
NOTY4YeHHbIX NIIOCKOCME.
Packpawuganue HOCMPOEHHDIX|

ceuenuil PA3HbIMU YBEMAMU.

mwIockocTen"

Tema: Ilepnenouxynapnocmo npamulx u naockocmei (12 u /184 uz 264)

12 Hemens

[leprieH IUKYIISIPHOCTD NIPSIMOM U
[JIOCKOCTH: NIEPIEHANKYJIISIPHbBIE
[IPSIMBIE B IIPOCTPAHCTBE, IIPSIMBIC
[apaJuleJIbHbIE U NEPICHIUKYIIIPHBIC
K IUIOCKOCTH

[losmopenue.: meopema llughacopa na
nji0cKocmu, mpu2oHomempus
NpAMOY20IbHO20 MPEY20IbHUKA.

13 negensn

[lepnieH IMKYISIPHOCTD NPSIMOM U
[JIOCKOCTH: MIEPIEHANKYJIIIPHbIE
[IPSIMBIE B IIPOCTPAHCTBE, IIPSIMBIE
[apajuleJIbHbIE U IEPIICHIUKYIIIPHBIC
K IUIOCKOCTH

Ceoticmea Kyba u npsamoy20ibHO20
napannenenuneoa. Buiuucnenue onun
ompe3Kos 8 Kybe U npsamoy201bHOM
napannenenuneoe.

14 nemens

[Ipy3HaK neprneHANKYIAPHOCTH
[IPSIMOM U INIOCKOCTHU, TEOPEMA O
[PSIMOM NEPIIEHAUKYIISIPHON
[1JIOCKOCTH

Teopema o mpéx nepneHOUKyIAPax|
(npsamas u obpamuas,).

Yeon mexcoy ckpewusarowumucs
npAMbLMU.

15 nemens

[Ipu3HaK neprneHANKYIAPHOCTH
[IPSIMOM U INIOCKOCTHU, TEOPEMA O
[PSIMOM NEPIEHIUKYISIPHON




TIJIOCKOCTH

[louck nepneHOUKYIAPHLIX NPAMBIX C

noMOubI0 NepneHOUK)IsIPHbIX]
niockocmeil Opmoconanvroe
npoexmuposanue.

16 Hengenst

[leprieHIUKYIISIp ¥ HAKIIOHHBIE:
[PACCTOSIHUE OT TOYKH J0 IIJIOCKOCTH,
[pacCTOsIHUE OT MPSMOM 10 IIIOCKOCTH

[locmpoenue ceuenuil Kyoa, npuzmol,
NPABUNILHOU NUPAMUObL C NOMOWBIO
OPMO2OHANILHOU NPOEKYULL.

17 uenens

[leprieHUKYIsp U HAKJIOHHBIE!
[pacCTOSIHUE OT TOYKHU JI0 IVIOCKOCTH,
[pacCTOsIHUE OT MPSMOM 10 IIIOCKOCTH

Cummempus 8 npocmpaucmee
OMHOCUMENbHO NAOCKOCMU.
[ [nockxocmu cumMmempuul 8
IMHO20CDAHHUKAX.

Tema: Yenvt mesncoy npamvimu u

naocxkocmamu (10 v/ 154 u3 16u)

18 nemens

YTUIBI B IPOCTPAHCTBE: YrOl MEXIY
[IPSIMOM M TUIOCKOCTBIO; IBYTPAHHBIN
YTOJ1, INHEWHBIN YToJI IBYIPAaHHOIO

yria.

[ Ipsimoy2onbHblil napanneienuneo,
KVO, usmepenus, ceoticmea
NpAMOY201bHO20 Napanienenuneod.

19 Hemens

YTIIBI B IPOCTPAHCTBE: YTOJI MEXAY
[TPSIMOM M TUNIOCKOCTBIO; IBYTPAHHBIN
YT OJ1, IMHEUHBIN YroJl ABYTPAHHOIO

yria.

Teopema 0 ouazouanu

NIPAMOY2OTIbHO2O napaﬂﬂeﬂenuneda U




creocmeue u3 Heeé.

20 Heness

[ lepnieH IUKyYISIPHOCTD IIJIOCKOCTEM:
[IPU3HAK NEPIIEHAUKYIIPHOCTH IBYX
[JIOCKOCTEM.

[losmopenue: CKpewuearouuecst
npsmvle, napaiieibHvle NI0CKOCmu 6
cmanoapmHulx MHO202PAHHUKAX.
[lapa napannenvhvlx niockocmeu Ha
CKpewuearmuxcsl NPAMULX,
paccmosinue MedHcoy,
CKpeWusaroWuUMucs  npamMviMu 6

1IPOCMblX CUMYayuslx.

21 genensn

Teopema 0 TpEXnepneHIuKyIsapax

Onyckanue nepneHoUuKy1apos,
BHIYUCTICHUEPACCMOAHULL  OM  MOYKU
00 MouKU, NPAMOU,; NIOCKOCHIU.

22 Hemess

Teopema 0 TpEXneprneH IuKyIsIpax

Boiuucnenue — paccmosHull  MedHcoy
CKDeWUBAIOWUMUCS — NPAMbIMU  C
noMouybIo nepneHOUKyIApHOU
NJ10CKOCMU.

Tpéxepannviii yeon, HepaseHcmea O/

Mpéxepannbix y2noe

"[lepneH IUKYISIPHOCTD
MPSIMBIX U TTIOCKOCTEN" U
"YTibl MEXKIY IPSIMBIMU U

mockocTsaMu"

"B3aumMHO€ pacnonoxeHue
IPSIMBIX U IIJIOCKOCTEN B
npocTpaHcTse”

Tema:Mnozozpannuku (10 4/ 6u) + Y Beedenue ¢ cmepeomempuio (54)

23 Hegeasn

[loHsITHE MHOTOIpaHHUKA, OCHOBHbBIE
HJIEMEHTHI MHOTOTPaHHUKA,
BBITYKJIbIE U HEBBITYKJIIbIE
MHOTOIpaHHHUKH; pa3BEPTKa
MHOrorpanHuka. [Ipusma: n-yroiapHas
[pU3Ma; TPaHU U OCHOBAHUS TIPU3MBI;
[psiMasi 1 HaKJIOHHAs! IPU3MBI;
0OKOBast ¥ OJIHAsI TOBEPXHOCTh




[TPU3MBL.

Ceuenus.  Hzobpadicenue  ceyeHull
nupamuosl, Kyoa u npuzmsi, KOMmopwie
npoxooam uepes ux péopa

24 guenens

[lapannenenumnen, NpAMOYTroJbHBIN
[apajuleIenuIle]] U €ro CBOMCTBA.
[Tupamuna: n-yroyibHas nupammuaa,
paHu ¥ OCHOBaHHE MMPaMU/IbI;
0OKOBas U MOJIHAS TOBEPXHOCTh
[IMpaMK/ibl; IpaBUIbHASI U yCeUEHHAs
upamua.

Ceolicmea nepeceueHuli NpAMvIX U,
njiockocmell.

25 wenens

DIEeMEHTBI IMPU3MBI 1 TUPpaAMUBI.

[ IpaBUIbHBIE MHOTOTPAHHUKU:
IMIOHATHUC ITPABUJIIBHOI'O
MHOrOIpaHHMKA; IpaBUIIbHAs IPU3Ma
1 IIpaBUJIbHAA IMUpaMua;,
[TpaBWJIbHAs TPEYTOJIbHAS IUpaMuUaa
1 IPaBUJIbHBIN TETpa’ip; KyO.
[IpeacraBienue o MpaBUIbHBIX
MHOTOTpaHHHUKaX: OKTa’dIp,
OAEeKadAp U UKOCAdIP.

[lapa napannenvhvix niockocmeu Ha
CKpewuearmuxcs NPAMULX,
paccmosinue MedHcoy,
CKpeWusarowuMucs — NpsamMviMu 6
npocmulx cumyayusax

"Vrubl u paccrosiHus"

26 Hemean

CuMMeTpHs B IPOCTPAHCTBE:!
CUMMETPHUS OTHOCUTEIIBHO TOYKH,
[PSIMOM, TNIOCKOCTH. DJIEMEHTBI
CUMMETPUU B NIUpaMUJAX,
Mapajuiejenuneax, NpaBuiIbHbIX
MHOTrOrpaHHUKax. Berunciienue

Boinyknvle mHoeoepanuuku. Teopema
Diinepa. IIpasunvruvlie u
nonynpasuibHvle MHO20CPAHHUKU.
[locmpoenue ceueHull 6 nuUpamuoe,
KyOe no mpém moukam Ha péopax.

Co30aHue BbIHOCHLIX Yepmedicel U




HIIEMEHTOB MHOTOTPAHHUKOB: pEOpa,
IMaroHasIu, yribl.

3ANUCb Waco8 noOCmMpOeHUs

TeopeMa

0 OOKOBOM MTOBEPXHOCTH IIPSAMOI
rpu3Mel. [nomans 60koBoi
[TOBEPXHOCTU U NTOBEPXHOCTHU
[PaBUILHON MTUPAMUJIBI, TEOPEMA O
rIoniaau OOKOBOM MOBEPXHOCTH
YCEYEHHOM MUpPaMu/Ibl

ceuenull pazHvimu ysemamu. Memoo
Cc1e006 0J151 NOCMPOEeHUs cedeHUll

Teopema  Ilughacopa, meopemvl
KOCUHYCo8 u CUHYCO8 o
mpéxepanno2co yaaa.
27 nepens
[1o1maas 60KOBOM MOBEPXHOCTH B [M300pasicenue nepecevenus "MHororpaHHuku" "MHuororpaHHukn"
[MOJTHOW MMOBEPXHOCTHU MPSAMOit 1ONYYEeHHbIX NI0CKOCMEU.
[TPU3MBI, TUIOMIA/(b OCHOBAaHUH, Packpawiuganue HOCMPOEHHDIX|

Dnemenmsl cghepuueckoli 2eomempuiL:

ceodesuueckue IuHuU Ha 3eme

Tema: O6vémut MHO2OZpannukos (6 u) +

Y Bexkmoput 6 npocmpancmee (94 uz 14u)

28 Henessn

[Tousatre 00 00BéMe. O0BEM
[MAPaMU/JIbI, IPU3MBI

[lonsamue eekmopa Ha NAOCKOCMU U 8
npocmparncmee.

Cymma u  pasHocmsv  8eKmopos,
npasuio napannenenuneod,
VMHOJICEHUE 6eKMOopa HA YUCTIO

29 wemess

[Toustue 00 00bEMe. O0BEM
MU PAMHU/IBL, TPU3MBI

Ymnoowcenue eexmopa Ha  uucio,
pasioccenue eekmopa no  6azucy
mpéx eexkmopos, He Jnedcauux 6
0OHOIL NIIOCKOCMIU.

Pasznooicenue eekmopa no  06asucy
Mpéx 8exmopos, He Jaexcaujux 6
0OHOU NIOCKOCIU

30 wenesas

[Toustie 00 00bEMe. O0BEM
MU PAMHU/IBL, TPH3MBI

CranapHoe npouzeedetue,
GbIUUCTICHUE VeNd MeXHCOY 8eKMOpaMu
6  npocmpancmee.  IIpocmetiwiue




sa0auu ¢ eeKmopamu

[/ Ipocmetiwiue 3a0aqu ¢ 6eKmopamu

1

Tema: Ilosmopenue: ceuenus, paccmoanus u y2iuol (8 u) + Y Bekmopwl 6 npocmpancmee (54 u3

14u) + Y Yenwvt mexncdy npamvimu u naockocmamu (1u uz 16u)

31 Hepeas
2 [Tonstue 06 00bEMe. OOBEM Cranaproe npousseoeHie, 2 "OOBEMBI MHOTOTPAaHHUKOB"
[MUPAMH/IBI, TPH3MBI GblUUCTIeHUEe Veld MeXHCOY 8eKMOpaMu
6  npocmpancmee.  IIpocmetiwue]
3adauu ¢ sekmopamu
[ Ipocmetiwiue 3a0aqu ¢ 6eKMopamu 1
32 genens
2 [TocTpoenue ceueHuit B [ Ipocmetiwiue 3a0aqu ¢ BeKMOPAMU. 2
MHOTOTPaHHHKE.
Tpéxepannviti y2on, HepaseHCmea 0 1
Mpéxepannbix y2noe
33 genensn
2 Brrunciienune pacctosiHuii: Mexny /[suowcenus npocmpancmaed. 2 MToroBaskoHTpOIbHAIPAO0TAITOrOBasIKOHTPOIEHASPAOOTA]
JIBYMsI TOUKaMH, OT TOUYKH J10 Omobpasicenus. Heuorcenus u
IPSMOMA, OT TOYKH JI0 TUIOCKOCTH;  [paseHcmeo ¢ucyp
MEXy CKPELUBAIOIIUMUCS
TPSIMBIMU
Obuue ceoticmea 08UNCEHUIL. 1
34 negenan
2 Boruncnenue yriioB: Mexny Buovl  0sudicenuti.  NapainenbHulll 2
CKPELIMBAIOIIUMUCS MPSIMBIMH,  [1€PEeHOC, YEHMPAIbHAS CUMMEMmpUs,
MEXy TPSIMO U TIJIOCKOCTBIO,  BePKANbHAsL  CUMMEmPUs, NOBOPOM
JIBYTPaHHBIX YTJIOB, YITIOB MEXKIY |BOKpY2 NPAMOU
TJIOCKOCTSIMU
I Ipeoopaszosanusi nooobus. Ilpsamvas u 1

chepa Diinepa.
"eomempuueckue 3adauu Hal

NPpUMEHEHUE 08UICEHUS




ITOYPOYHOE ITNTAHMPOBAHUME KYPCA TEOMETPUA

11 KJIACC

Ba3oBbiii ypoBeHb (34 yaca)

Yruy0JieHHblii ypoBeHb (68 yacoB

KommuecTBo yacos ‘ Tema ypoxka Tema ypoka KommuecTBo yacos
Tema: Tena epawenusn (12/24)
1 Hemeis
1 Cdepa u map.
'YpaBHeHHe chepsl. 1
Cummertpus chepsl 1 mapa 1
2 Hepesst
1 BsanmHoe pacrosioxxenue chepbl U IITOCKOCTH
[Tnomane cheprl u ee yacTei. 1
Perrenne NpUKIAAHBIX 3a]ad, CBA3aHHBIX cO cepoil u 1
[apom
3 Henesst
1 N300paxkenune cdepsl, mapa Ha miockoctr. CedeHust
chepbl
CrepeoMeTpHueKHEe 3aJlayd  Ha  JOKa3aTelIbCTBO U 2
BblunciaeHue. [IpukianHele 3aJayu, CBSI3aHHBIE CO
cdepoit u mapom
4 Heneas
1 [ [unrHapryeckas moBepxHocTh. LummHp
[Ipsmoit kpyroBod muauHap. [Lmomaaes mnoBEpXHOCTH 2
[MIHH]IpA
Suenens
1 CedeHust WIUH]IPA
[IpukianHble 3a1a4u, CBSI3aHHBIE C IMJIMHAPOM 2
6 Hegeast
1 Konyc.
KoHoHuueckass  moBepxHocTh.  [lmomane  GOKOBOH 2
[TOBEPXHOCTH KOHYCA U MOJHOMN
7 Hepeas
1 'Y ceueHHBI KOHYC.
300paxkeHNs1 KOHYCOB U YCEUEHHBIX KOHYCOB 2

8 Henean

1 |CCLICHI/I$I KOHYCa




|HpI/IKJIaI[HLIe 3aa4u, CBA3aHHBIC C CCUCHUCM KOHYCa

9 Henpesast

PerneHne 3aaa4 Ha CEUCHHUE KOHYCa

CrepeoMeTpuuekne 3aJaud Ha J0OKA3aTeIbCTBO H
BBIYMCIICHHE.
10 Henensn
KomOuHanus Tes BpalieHuss MHOITOI'paHHUKOB
Paznuunble KOMOWHAINN TeIN BpallleHus u
MHOTOI'PaHHUKOB
11 nenensn
MHOTOTpaHHHK, OIMCAHHBIN OKOJIO c(hepbl
Paznuunble KOMOWHAINN TEN BpallleHus u
MHOTOIPaHHUKOB
12 Heneas

C(bepa, BIIMCaHHAs B MHOI'OI'PAaHHUKHWIIN B TCJIO BpaAICHUA

33,[[8.‘{1/1 no teMe «Tenau IOBCPXHOCTH BPpAlICHU>

Tema: O0bembl Te (6/9)

13 Hengeasn

[TonsaTue 00 oOBEME.

Teopema 06 0ObeMe IPSIMOTO ITUJITHH]IPA

14 nenens

(OCHOBHBIE CBOMCTBA 00BEMOB TEII

MHTCTpajia

Boruncinenne 00beMOB T€ C MOMOIIBIO ONPEIEICHHOTO

15 Henens

O0BeM ITUIMHApA

00BEMOB IUITUH/IPA

CtepeoMeTpHUeCcKUE 3aa4M, CBI3aHHBIC C BHIYMCICHUEM

16 ueneasn

O6bem KoHyca

00BEMOB KOHYyCa

CTCpCOMeTpI/ILIeCKI/IC 3aaa4u, CBA3aHHBIC C BBIYMCJICHUECM

17 nenens

O6beM mapa ¥ mionaas cheps

CCTMCHTa»

[Ipuknagueie 3amaun Mo TeMe «OO0BEeMBI 11apa, MapoBOro




18 Hemens

[TonoOHbIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKITY
[UI0ILAASIMU IOBEPXHOCTEH, 00beMaMu MOAOOHbIX Tel

[Tpuxnaanele 3agaun o TeMe «OObEeMBI U TIOMIAAN T

Tema: BekTopbl M KoopAnHAaTHI B ipocTpanctie (10/20)

19 nepensn

BCKTOp Ha INIOCKOCTHU U B MPOCTPAHCTBC

'YpaBHEHUE NPSIMOi, TPOXOSIIEH Yepe3 IBE TOUKU

20 Heness

C0’KCHHE U BHIUMTAHHUC BCKTOPOB

HapannenLHHe IpsAMBIC MW IIJIOCKOCTH, YIJIBI MCKIY]
CKpCHIUMBAOINHUMUCSA ITPAMBIMUA

21 Hemeas

'YMHOXEHUE BCKTOpA Ha YUCJIO

HepHeHI[I/IKy.]'IHpHHC MPSAMBIC U ITIJIOCKOCTH

22 wenenas

Paznoxxenue BCKTOpa 110 TPEM HCKOMIIJIAaHAPHBIM BEKTOpPaM.
HpaBI/IJ'IO mapajuiCJICIIuIcaa

TeopeMa 0 Tpex NepHneHATKYIsIpax

23 Hexeas

Pelienne 3a1a4, CBA3aHHBIX ¢ IPUMEHEHUEM ITPaBUI
IEHCTBUM C BEKTOPAMHU

BrI4unciaeHne 1JIMH B MHOT'OI'paHHUKAX

24 Hemeasn

[IpssMOyTOIBHAs CHCTEMA KOOPAMHAT B IPOCTPAHCTBE

dopmysia paccTOSHHS OT TOYKHA JO IUIOCKOCTH B
KOOpJAMHATAX.

25 HexeJas

[Ipocreiimme 3aga4n B KOOpAMHATAX

'YpaBHEHUE TUIOCKOCTH, HOPMaJlb, YPAaBHEHHE IIOCKOCTH
B OTpe3Kax

26 Hemes

Yron mexay Bekropamu. CKaJsipHOE IPOU3BEACHUE
BEKTOPOB

BrrunciaeHue yrijia MEKAy BEKTOPAMU B IPOCTPAHCTBC

27 Hemeas




Beraucnenne YIJIOB MCKAY MPAMBIMU U IINIOCKOCTAMUA

AHaJTUTUYECKUE METOJIbl pacdyeTa yria MeX1y NpsIMbIMU
1 IIJIOCKOCTSIMU B MHOTOIPaHHMKAX

28 Heness

KoopanHaTHO-BEKTOPHBIN METOJ IIPU PELLIEHUN
FCOMETPUUYECKUX 3a1a4

Haxo)xaeHne pacCTOSIHUN OT TOYKH JI0 TIOCKOCTH B KyO€
Y IPaBWJIbHOM NpaMKIEe

Tema: IloBTOpeHue, 00001IEHHE M CUCTeMAaTH3alUA 3HaHU (6/12)

29 yeness

OcHoBHbIe GUTYpBI, PaKThl Kypca MJIaHUMETPUU

[TomaaM MHOTOYTOJBHUKOB, (OPMYJIBI ISl TUTOINAJCH,
COOOpaXKCHHMSI TOA00MS

30 nenenasn

Teopembl Kypca IIIaHUMETPUT

[UIOMIAJM  CEYCHWH MHOTOTPAHHHUKOB, pa3pe3aHusi Ha
YacTH, COOOpaKEHUS MOA00Us

31 nenens

3a1{aq1/1 IJIAHUMCETPHUU U MCTOBI NX PCIICHUA

Pemenue 3agau

32 »enens

OcHOBHBIE GUTYpPHI, (HaKThl Kypca CTEPEOMETPHH

McTopus pa3BUTHS CTEPEOMETPUM KaK HAyKH U €€ pOJib B
[Pa3BUTUH COBPEMEHHBIX WHYKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUN

33 wenenasn

TeopeMH KypcCa CTCPECOMCTPHUUN

MHOFOFpaHHI/IKI/I, Iomaiaun MHOTI'OrpaHHUKOB, HX]
CCUCHU A

34 uenensn

3agaun CTEPEOMETPUN U METOJIBI UX PEIICHUS

Permenue 3agau




PABOYASA IMTPOT'PAMMA YYEBHOTI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»
MOSACHUTEJIBHAS 3AIIUCKA

VYuebublii kypc «BepoATHOCTh M CTaTUCTHKA» 0a30BOr0 M YIIyOJIEHHOTO YPOBHS SIBJISETCS
IPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOro y4eOHOro Kypca OcHOBHOHM wikoisibl. Kypc mpenHasHaueH
s popMupoBaHus 'y OOYyYarOIIMXCsl CTATUCTUYECKOH KyJIbTYphl W TIOHMMAaHHS pOJH TEOPUHU
BEPOSTHOCTEH KaK MaTeMaTHYeCKOr0 HMHCTPYMEHTa JUIsl M3YyYeHHs CIy4YalHBIX COOBITMH, BEIMYMH U
nporeccoB. [Ipu m3yueHun Kypca oOOTramaroTcs MPEICTaBICHUS YYalIUXCsl O METO/aX HCCIICIOBAaHUS
U3MEHYMBOIO MHpA, pa3BUBACTCS INOHMMAaHME 3HAYMMOCTH M OOIIHOCTH MaTeMaTHYeCKMX METOJIOB
MO3HAHUS KaK HEOTHEMJIEMOM YacTH COBPEMEHHOTO €CTECTBEHHOHAYYHOTO MUPOBO33PEHHU.

CopnepkaHue Kypca HalpaBJIEHO Ha 3aKpelJIeHHE 3HAHMM, MOJYYEHHBIX MPH M3Yy4EHHU Kypca
OCHOBHOM IIIKOJIBI M HA PAa3BUTHUE MPEICTABICHUHN O CITyYaifHbIX BEIMYMHAX M B3aMMOCBS3AX MEX1Yy HUMHU
Ha BaXHBIX IPUMEpPax, CHKEThl KOTOPBIX IOYEPHHYTHI M3 OKpYXKawllero mupa. B pesynbrare y
00yJaromuXcsl JTOJDKHO C(HOPMHUPOBATHCS TMPEACTABICHUE O Hamboyiee ymoTpPeOUTENbHBIX U OOLIUX
MaTeMaTHYECKUX MOJEIAX, UCIOIb3YEMbIX JJIs ONUCAHHUA aHTPONOMETPUYECKUX M JleMorpauyecKux
BEJIMYMH, TIOTPEIIHOCTEH B pa3NUuYHBIE pPOAA HU3MEPEHUSX, JIUTEIBHOCTH O€30TKa3HOH paboThI
TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTHK MACCOBBIX SBJIEHUH U IIPOLIECCOB B OOLIECTBE.

B cooTBercTBMM ¢ yKa3aHHBIMH LEISIMH B CTPYKType y4yeOHOro kypca «BeposTHocTh H
CTaTUCTHKA» CpeJHed IIKoJbl Ha 0a30BOM M YIIyOJIEHHOM ypOBHE BBLACICHBI OCHOBHBIE
cojepxkarenbHble TUHUU: «CiydaiiHble COOBITHS M BeposATHOCTU» U «CiyyailHble BEJMYMHBI U 3aKOH
OO0JIBIINX YHCEI.

Conepxanne nuHuM «CiydaiiHble COOBITHS U BEPOATHOCTH»  CIY)KUT OCHOBOM /ISt
dbopMHUpOBaHUS TIPEICTABICHUNW O pacHpeleICHUA BEPOSTHOCTEH MEXAY 3HAUYCHHSIMU CIy4alHBIX
BennurH. Ha 06a30BoM ypoBHe 3Ta JIMHUS HEOOXoIuMa JUIl M3y4YeHHs 3aKOHA OOJIBLIMX YUCell —
(GyHIaMEHTATFHOTO 3aKOHA, JEHCTBYIOMIETO B MPHUPOJAE W OOIIECTBE W HMMEIOLIETO MAaTeMaTHYECKYIO
dopmanmuzuio.Cam 3aK0H OOJBIINX YUCET MPEAIaraeTcsi B 03HaAKOMHUTEIbHON (opMe ¢ MUHUMAIbHBIM
UCTIOJIb30BaHUEM MaTeMaTH4ecKoro (opmanmisma. B To ke BpeMs Ha yriiy0JeHHOM YPOBHE BaXKHYIO
4acTh B O3TOH COAEPIKATENIIHOW JIMHUM 3aHUMaeT H3y4yeHHE TIeOMETPUYECKOro M OMHOMHAIBHOI'O
pacripenienieHuii 1 3HAaKOMCTBO C WX HENPEpPHIBHBIMH aHAJOTaMH — IOKAa3aTeIbHBIM U HOPMAaJIbHBIM
pacnpeeneHUusIMH.

Tembl, cBsi3aHHBIE C HENPEPHIBHBIMA CIyYalHBIMH BEJTMYMHAMHE, AKIEHTHUPYIOT BHHMaHHUE
MIKOJIBHUKOB Ha OMMCAHUM W M3YyYEHHUU CIy4yailHBIX SBJICHHUN C MOMOILBIO HENPEpPhIBHBIX (DYHKIMH.
OcHOBHOE BHHMAaHHUE YJENSETCS TOKa3aTeIbHOMY M HOPMAaJbHOMY paCIpe/leiCHUsM, NMPH STOM Ha
0a30BOM ypOBHe IIpEIIojaraeTcs O3HAKOMHUTEIbHOE H3yYeHHe Marepuaia 0e3 JI0Ka3aTesIbCTB
NPUMEHSIEMBIX (DAKTOB.

Bk ypce Ha yriay0jeHHOM YypOBHe IpeIyCMaTpUBAETCS O3HAKOMMTEIbHOE H3yueHHE CBS3U
MEXy CIyJalHbIMHA BETMYMHAMH M OIHMCAHHUE 3TOW CBS3U C MOMOIIBI0 KOA((UIIMEHTa KOPPEISIUN 1
€ro BHIOOPOYHOTO aHajiora. DTH 3JIEMEHTHI COJepXKaHUs Pa3BUBAIOT TeMy «JlMarpaMMbl pacceuBaHU,
U3Yy4EHHYIO B OCHOBHOH IIKOJI€, 1 BO MHOTOM OTIMPAIOTCSI Ha CBEICHUS U3 KYpCOB alNreOphl U TEOMETPHH.
Emé€ omuH »srneMeHT cojep)kaHUs YIVIy0JIeHHOTO YPOBHSI, KOTOpBIA mpeiiaraercsd B
03HAKOMUTEILHOM TMOPSAKE — TOCIEI0BATEIBHOCTD CIYYallHBIX HE3aBUCHMBIX COOBITHH, HACTYIAIOIIIX
B eIuHUIy BpeMeHH. O3HaKOMJICHHE C paclipe/le]IEeHHEM BEpOSATHOCTEH KONIMYecTBa TAKMX COOBITHH
HOCHUT Pa3BUBAIOIINN XapaKTep U SBISETCS aKTyalbHBIM Ul OyIymIuX aOUTypHEHTOB, OCTYIMAIONIMXHA
yueOHbIe CHEIMATBLHOCTH, CBSI3aHHBIE C OOLIECTBEHHBIMU HaYKaMH, ICUXOJIOTUEH U yIIPaBIEHUEM.

B yueGHOM miaHe Ha u3ydyeHHe yuyeOHOro Kypca «BepoATHOCTh M CTaTHCTHKa» Ha 0a30BOM H
yri1yOnEéHHOM ypoBHE OTBOAUTCS 1 yueOHBIH yac B HEJENO B TEUEHUE KaX0r0 rojia 00ydeHus, Bcero 68
y4eOHBIX 4acoB.

HNPEAMETHBIEPE3YJIbTATBI

K koHIly 00y4eHus: 00y4aromuics MoIyduT caelylolue NpeIMeTHbIE Pe3ybTaThl:

10 xmace

ba3oBblil ypoBeHb

— YwuraTth 1 CTPOUTH Ta6J'II/IHI)I " ArarpaMMBal.

— OnepupoBaThb HOHATUAMU: cpefHee apudmernyeckoe, MeauaHa, HauOOJbIIeEe,
HauMEHbIIIEE 3HAUEHHE, pa3MaxX MacCUBa YHCIIOBBIX IaHHBIX.

— OnepupoBaTh MOHATUAMHU: CIIy4alHBIH HSKCHEPUMEHT (OIBIT) M CllyyailHOE COOBITHE,



DJIEMEHTapHOE COOBITHE (PJIEMEHTAPHBINA MCXO/T) CIIYYaHOTO OMBITA; HAXOIUTh BEPOSTHOCTU B OTMBITaX C
PaBHOBO3MOXKHBIMHM CIy4ailHBIMU COOBITHSIMHM, HAXOJUTh M CpPaBHUBaTh BEPOSTHOCTU COOBITHH B
W3YYCHHBIX CITYYaifHBIX SKCIIEPUMCEHTAX.

— Haxoguts u popmynupoBath coObITHS: nepecedyeHre U 00bEAUHEHUE JTaHHBIX COOBITUH,
coObITHE, MPOTHBOIOIOKHOE JTaHHOMY COOBITHIO; IMOJIB30BAThCS AUarpamMmamu Diliepa U Qopmyinoit
CJIOKEHMSI BEPOSITHOCTEN MPU PELLIEHUH 3aa4.

— OnepupoBaTh MOHATHSAMH: YCJIOBHAsi BEPOSTHOCTb, HE3aBUCHUMBIE COOBITHUS;, HAXOIUThH
BEPOSATHOCTH C IOMOIIbIO MPaBUIa YMHOKEHUS, C IIOMOIIBIO IEPEeBa CIIy4YailHOrO OMbITA.

— [TpuMeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PELICHUN 3ajay.

— OnepupoBarTh MOHATHUSAMH: WCIBITAHUE, HE3aBUCHUMBIC HWCIIBITAHUS, CEPUS HWCIBITAHUH,
ycleX W HeyJada; HaXOJUTh BEPOSTHOCTH COOBITHI B CEpPUM HE3aBHCHUMBIX HCIBITAaHHNA /0 MEPBOTO
ycrexa; HaXOAUTb BEPOSITHOCTH COOBITHI B cepuu HcnibITanuit bepHyim.

— OnepupoBaTb MOHATUSAMH: CllydaiiHas BEJIMYMHA, PACIPEAEICHUE BEPOSTHOCTEH,
Jyarpamma pacrpeieieHus.

Yriay0JieHHbI YPOBEHb

— CB00OHO omepupoBaTh NOHATHAMHM: Tpad, IIOCKUH rpad, cBs3HBIN rpad, myTh B rpade,
1eNb, [IUKJI, IEPEBO, CTENIEHb BEPIIUHBIL, AEPEBO CIy4aHHOTO SKCIIEPUMEHTA.

— CB0OOIHO oOMEpUpPOBATH TMOHATUAMM: CIyYalHBIA HKCIEPUMEHT (OMBIT), CIydaiHOE
coObITHE, DJIEMEHTAPHOE CIy4ailHOe COOBITHE (DJIEMEHTAPHBIM HMCXOM) CIYyYalHOTO OIbITA; HAXOIUTh
BEPOATHOCTH COOBITHI B ONBITAX C PABHOBO3MOXKHBIMHU AJIEMEHTAPHBIMHU COOBITUSMHU.

— Haxomute u GopmynupoBaTh COOBITHS: IMEpecedyeHue, OObeIUHEHNE JTaHHBIX COOBITHH,
coObITHE, TPOTUBOIOJIOKHOE JaHHOMY; UCII0JIb30BATh JUarpaMMbl Jiliepa, KOOPAUHATHYIO IPSIMYIO JIJIs
pelieHus: 3a7ay; MOJb30BaThCs (POPMYJION CIIOKEHHSI BEPOATHOCTEH AJisi BEPOSTHOCTEH NBYX U TPEX
CIIy4aWHBIX COOBITHIA.

— OnepupoBaTh MOHATHSMH: YCIOBHAs  BEPOSITHOCTb, YMHOXKEHHE BEpPOSITHOCTEH,
HE3aBUCHUMBIE COOBITHS, JIEPEBO CIIY4alHOTO SKCIIEPUMEHTa; HaXOAWTb BEPOSTHOCTU COOBITUH C
NOMOIIIBIO TPaBWJIa YMHOXKEHUS, JepeBa CIy4allHOTO OIbITa, HWCHOJIB30BaTh (OPMYIy MOJTHON
BepoATHOCTH, popmyny baiieca mpu peleHun 3a1au; onpeAeNsaTh HE3aBUCUMOCTh COOBITHII 10 dhopMyIie
Y TI0 OpTaHU3aI1H CIy4YaltHOTO SKCIIEPUMEHTA.

— [IpuMmeHsTh u3y4yeHHbIE KOMOWHATOpPHBIE (OPMYNBI A TEPEUUCICHHS JIIEMEHTOB
MHO>KECTB, JIEMEHTAPHBIX COOBITHI CITY4aifHOTO OIBITA, PEIICHUS 3a/1a4 [10 TEOPUH BEPOSITHOCTEH.

— CB00OHO OnepUpOBaTh MOHATUSAMHU: OWHAPHBINA CITyYailHBIN ONBIT (MCIBITAHKE), YCIIEX U
HeyJadya, HE3aBHCHUMBIC HCITBITAaHUS, CEpPHsl HCIBITAHWH; HAXOAWUTh BEPOSTHOCTH COOBITHIA: B CEpHH
UCTIBITAHUHN JI0 TIEPBOrO yCIeXa; B CEPUH UCIBITAHUN BepHYIIu; B OMBITE, CBA3aHHOM CO CIyYalHBIM
BbIOOPOM U3 KOHEYHOH COBOKYITHOCTH.

— CBoOomHO  omepupoBaTh  MOHATUSMHU:  clydyailHas  BEJIMYMHA,  paclpe/elieHue
BEPOATHOCTEW, JuarpamMma pacrpeneieHus, OuWHapHas ciydailHas BETUYMHA, T€OMETPUUYECKOE,
OMHOMHUAIHLHOE pacrpeiesiCHuE.

— OnepupoBaTh MOHATHSMH: COBMECTHOE paclpeielieHue [BYX CIYYalHbIX BEITUYHH,
UCIIOJIb30BaTh TaOJUIly COBMECTHOI'O paclpeieseHuss ABYX CIy4alHbIX BEIUYMH JUIS BbIACICHUS
pacrpeeneHus: Kaxa0i BeTMYNHBI, OTIpeeNIeHUs] He3aBUCUMOCTHU CITYYaiiHbIX BEITUYHH;

— CB0OOOJIHO OmepupoBaTh MOHSATHEM MAaTEMAaTHYECKOIO OXKHJAaHUS CIy4yalHOW BEJIWYUHBI
(pacnpenenenus), MPUMEHITh CBOMCTBA MAaTEMaTHUYECKOTO OXHUAAHUS NPU PEUICHUH 3aJ]1ad, BBIYUCISTDH
MaTeMaTHYECKOe O’KUAaHNe ONHOMHUAIBHOTO U T€OMETPUYECKOTO pacIpe/IeNICHHIA;

— CBOOOJHO ONEpPUPOBATh MOHSTHUSAMU: JUCIEPCHUS, CTAHIAPTHOE OTKJIOHEHHE Cly4yailHOU
BEJIMYHMHBI, TPUMEHSATh CBOWCTBA IUCTIEPCHH CIYYallHOW BETMYMHBI (pacrpesieiieHus) MpU pPEHICHuU
3a/la4y, BBIYUCIATH JUCIEPCHUI0 M CTAaHJAPTHOE OTKIOHEHHE TeOMETPUYECKOr0 U OWHOMHAIBLHOTO
pacnpeneneHui.

11 kaace

ba3oBblil ypoBeHb

— CpaBHUBaTh BEPOATHOCTH 3HAYEHUUN CIydalHOW BETMYMHBI MO pACIpeAeTeHUI0 WIH C
MTOMOIIBIO AUATPAMM.

— OnepupoBaTb MOHATHEM MAaTEMaTUYECKOIO OKHUIAHUSA; NPUBOAUTH MPHUMEPHI, Kak



MPUMEHSIETCS MaTeMaTHYeCKOe OXKUIAHHE CIy4yalHOW BETMYMHBI HAXOJAUTh MAaTEMAaTHUYECKOE OXKUIAHHE
10 JAHHOMY pacIpeieeHUIO.

— HmeTs mpecTaBlieHre O 3aKOHE OOJBIIIX YHCEL.

— HmeTsb nmpeacTaBieHne 0 HOpMaTbHOM PaCpeIeICHHUH.

Yri1y0/1eHHBIH YPOBEeHb

— BbuuciaTe  BBHIOOpOYHBIC XapaKTEPHCTUKWA [0 JaHHOW BBIOOPKE M  OILICHHBATH
XapaKTEPUCTHKHN TeHEPaIbHON COBOKYITHOCTH JTAaHHBIX 10 BBIOOPOUYHBIM XapakTepucTtukam. OleHHBaTh
BEPOSATHOCTH COOBITHI W TPOBEPSITh MPOCTEHINE CTATHCTUYECKUE TUIIOTE3BI, MOJIB3YSICh M3y4EeHHBIMU
pacrpeieIeHUsIMH.

— NPUBOAUTH TPUMEPHI 3a]ad, MPUBOIAIIMX K IOKA3aTEIbHOMY pacHpeiesieHHIo, 3a/1ad,
OPUBOANINX K HOpMajdbHOMY pactpeneicanio. OmnepupoBaTh NOHATUSAMU: (DYHKIHS TIOTHOCTH
BEPOSITHOCTH TIOKA3aTeIbHOTO pachpeneieHus, (QyHKIUS IUIOTHOCTH BEPOSTHOCTH HOPMAaJIbHOTO
pacnpenenenusi, pyHKIUS ITIOTHOCTH M CBOMCTBA HOPMAJIBHOTO PaCcIpeCICHHUS;

— omnpenensiTh  KOd(POUIMEHT JUHEHHOHW  KOpPENAlHH, BBIOOPOUYHBIH  KOA(hUIMEHT
KOPPEJISALIUH.

COJEP) KAHUEOBYYEHMUA

10 kmace

[IpencraBienne JaHHBIX ¢ TOMOIIbIO TaOmuil U auarpamm. CpenHee apudMeTHUecKoe, MeIuaHa,
HauOoJblllee U HaMMEHbIIEE 3HAUEHUs, pa3Max, JAUCIEPCHs U CTaHAAPTHOE OTKJIOHEHHME YHCIOBBIX
HAO0pOB. I pag, ceasuuviti epagh, nymu 6 epaghe: yukivl u yenu. Cmenenv (8a1eHMHOCHYb) GEPUIUHDL.
I'pagpvr na naockocmu. ﬂepeebﬂ.z CrnyyaliHple SKCIIEpUMEHTHI (OMBITHI) M CIIy4alHbIE COOBITHS.
DOnemMeHTapHble COOBITUSA (UcXo0nbl). BepostHOocTh ciydaiitHOro coObITHS. bBau3ocTh 4YacToThl |
BEPOATHOCTH cOObITHI. CilydaliHble ONBITHI C PAaBHOBO3MOMKHBIMHM 3JEMEHTAPHBIMU COOBITUSMHU.
BepositHOCTH COOBITHH B OIBITaX C paBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.

Onepanmu  Hax COOBITHSIMH: TepecedeHue, OOBEIUHEHHE, IPOTHUBOIIOJIOKHBIE COOBITHSL.
Huarpammsl Ditniepa. opmyiia cia0KeHUsI BEpOATHOCTEH.

VYcnoBHas BEPOATHOCTb. YMHOKEHHE BEpOSATHOCTEHW. JlepeBO CilydalHOrO 3KCIIEPUMEHTA.
®opmyna noaHou BepoaTHocTH. Popmyna baiieca. HezaBucumbie cOOBITHS.

KombOunaroproe mpaBwio ymHoxeHus. IlepectaHoBku u ¢dakropuan. Yucino coueraHuil.
Tpeyronsauk [Tackans. @opmyna 6unoma HeroToHa.

bunapHbIi ciydaifHbIN ONBIT (MCHBITaHUE), ycrex U Heynada. HezaBucumele ucnpitanus. Cepust
HE3aBUCHMBIX UCIIBITAHUH J10 NTepBOro ycnexa. Ilepecmanoexku u pakmopuan. Yucno couemanuii.

Cepus He3aBUCHUMBIX ucnblTaHuid bepuymnu. Cnyyaiineiii 66100p U3 KOHEUHOU COBOKYNHOCHIU.
Cnyuvaiinas BenuuuHa. Pacmpenenenue BeposiTHocTed. Jluarpamma pacnpenenenus.Onepayuu  Hao
cayuauneimu eeaudunamu. bunapnas ciayuaunas eenuuuna. llpuMepsl pacnpenesneHuid, B TOM YHCIE,
reoMeTpruecKoe U OMHOMHUANIBHOE.

Coemecmnoe pacnpedenenue 08yx cayuatnvlx eeruyur. Hezasucumvle cayuatinvle enuduHbl.

Mamemamuueckoe odicuoanue cuyyaiHol eeaudunvl (pacnpedeneus). Ilpumepwvt npumeneHus
Mamemamuyecko2o o0dxcudanus (cmpaxoeanue, nomepes). Mamemamuueckoe odxcudanue OUHAPHOU
cyyauHol eenuyunsl. Mamemamuueckoe 0dcuoaHue cymmsvl CIyYauHulx eeauyun. Mamemamuueckoe
024CUOAHUE 2e0MEMPUUECKO20 U OUHOMUATILHO20 PAcnpedeleHUl.

Hucnepcuss u cmanoapmuoe omkioHeHUe CIYYAUHOU GenuduHvl (pacnpedenenus). [ucnepcus
bunapHnou cayyaiHol eenudunvl. Mamemamuueckoe odxxcudanue Npou3eeoeHusi U OUCNePCUs CYMMbl
He3aBUCUMbIX  CIYYAUHLIX 6elUduH. Jlucnepcus u CMAanoapmuoe OMKIOHEHUe OUHOMUATLHO2O
pacnpeodenenus. /lucnepcus u cmaHoapmHoe OMKIOHeHUe 2e0MempuiecKo20 pacnpeoeieHusl.

2Kypcusom evidenenvl demMenmpl cOOepIHCAnU, UsyIaeMbie Ha yeryGieHHOM YPOsHe



11 kaacce

UrcnoBble XapaKTCPUCTUKU CIy4YailHBIX BEJIMYMH: MAaTEMaTH4YeCKOe OXKHJIaHWE, MUCIEePCUs |
CTaHJapTHOE OTKJIOHEeHHe. [Ipumepsl mpUMeHEeHHs MaTeMaTH4YeCKOro OXKHJaHus, B TOM YHCJEe B 3ajadyax
U3 TIOBCEJHEBHOM JKM3HM. Maremarudeckoe OXHJaHHe OWHApHOW  CIyd4allHOW  BEIMYUHBI.
Matematuyeckoe OXHAAHHE CYMMbBl CIY4YallHBIX BEJIMYUMH. MareMaTH4ecKoe OKUIaHUE M JIUCIEPCUS
TEOMETPHYECKOTO M OWHOMHAIILHOTO PACTIPEICIICHUN.

Hepasencmeso Yebviumésa. Teopema Yeoviwmésa. Teopema bepnynnu. 3akoH OONBIIMX YHCEN U €T0O
POJIb B HayKe, MPUPOJIE U oO1IecTBe. BRIOOPOYHBII METO T MCCIeI0OBAaHUHA. BbiOopouHble Xapakmepucmuxu.
Oyenusanue 6eposmHocmu coobImMus No 8blOOPOUHLIM OaHHbIM. lIposepka npocmeliwux cunomes c
HOMOWBIO U3YYEHHBIX PACnpeOeseHUl.

[Ipumepbl  HENpPepBIBHBIX  CIIy4alHBIX  BENWYUH. @DPYHKYyus  HIOMHOCMU  BEPOSMHOCHU
pacnpedenenus. PasnomepHnoe pacnpedenenue u e2o ceovcmaa. 3adayu, npueoosiujue K noKasameibHoMmy
pacnpeoenenuro. lloHsATHE O TMJIOTHOCTH paclpelneieHus. 3afaud, MOPUBOIALIME K HOPMAJIbHOMY
pactpenenenuto. lloHATHE O HOPMAIbHOM pacrpeneneHun @PyHKyus NIOMHOCMU  B8EPOSMHOCIU
NOKA3ameNbHO20 pacnpeoenenus, QVHKYUs NiIOMHOCMU 8ePOAMHOCIU HOPMAIbHO20 PACNPeOeleHUs.
DYHKYUA NIOMHOCMU U CBOUCMBA HOPMATILHO20 PACHPeOeeHUs.

IlocneoosamenvHocms ~ OOUHOUHBIX — He3ABUCUMBIX — coObimui.  3adauu, npugodawue K
pacnpedenenuto Ilyaccona.

Kosapuayus 0eyx cayuaiinvix eenuuun. Kosgduyuenm nuneiinoti xoppenayuu. Coemecmuvle
Habno0eHust 08yX 8eaudut. Boioopounsiii Koappuyuenm xopperayuu. Paznuuue medxicoy TuHetiHOU C853b10
U NPUYUHHO-Ce0CMEEHHOU C8:3bi0. JIuHelinas pezpeccusi, Memoo HAUMEHbUUX K8AOPAmos.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoanuecTBouyacoB duexrponnbie  CIHMCOK HTOrOBBIX IVIAHHPYEMBIX Cnoco0 oneHkn
Ne HaumeHnoBaHnuepasaeioB u Konrpo IIpakru (undposbie) Pe3yJabTaToOB ¢ YKa3aHHEM 3TAanoB HTOIrOBBIX
n/n  TeMIpPOrpamMMbl Bcero JbHBIEp 4eckuep oOpa3oBareJib X GOpMHUPOBAHHSA IVIAHHPYEMBIX
a00ThI 200ThI Hblepecypchbl pe3yJbTaToOB
YutaTh W CTPOMTH TaONUIBI M - pEIICHUE YYCOHBIX U
hitps://edsoo.ry | AHATPAMMBL NPaKTHKO-
1 [IpencraBieHre NaHHBIX U 4 /metodicheskie OnepupoBaTh TOHSATHSMH: CpPEIHEEC OPUCHTUPOBAHHBIX
orucarelibHas CTATUCTUKA “materialv/ apuQmeTHIecKoe, MeIuaHa, 3aaad
-matenaly! HauOoJIbIIIee, HAMMEHBIIIEE 3HAYCHHUE, - CAMOCTOSTEIIbHAs
pa3Max MacCHMBa YHCJIOBBIX JTAHHBIX. pabota
https://edsoo.ru  OmepupoBaTh NOHATUSMH: CIIyYalHBIA = - PELHICHUE YU4COHBIX U
/metodicheskie  skcniepuMeHT (OIBIT) U ClTydaitHOE IIPAKTHKO-
-materialy/ COOBITHE, YIIEMEHTapHOE COOBITHE OPHEHTHPOBAHHBIX
CiydaiiHble OIIBITHI U (3mIeMeHTapHBII UCXO0[) CITy4aitHOTO 3aja4
5 ClTy4aiiHbIe COOBITHSI, OTIBITHI C 3 1 OIIbITA; HAXOJIUTh BEPOSITHOCTH B - IpaKTHYecKast
PaBHOBO3MOXHBIMH OIBITaX C PABHOBO3MOXHBIMH pabota
3JIEMEHTapHBIMH UCXOJIAMU CITy4aliHBIMU COOBITHSIMU, HAXOIUTh U
CpaBHHMBATh BEPOSITHOCTU COOBITHII B
U3YYCHHBIX CITyYalHBIX
IKCTIEPUMEHTAX.
https://edsoo.ru  Haxomauts u hopMyTupoBaTh - pelieHue yueOHBIX U
/metodicheskie = coOwiTus: mepeceuenne u MPAaKTHUKO-
-materialy/ 00BbeTMHEHNE TaHHBIX COOBITHH, OpPHEHTHUPOBAHHBIX
3 Omnepanun Hal COOBITUSAMH, 3 COOBITHE, TPOTHBOIIOJIOKHOE JAHHOMY | 3a1a4
CIIOYKCHUE BEPOSTHOCTEH COOBITHIO; TIOJIb30BAThCS - CaMOCTOSTENIbHAS
JIrarpaMMamu Dinepa u Gopmynoit pabora
CJI0’KEHHSI BEPOATHOCTEN NIPU
pELIeHUH 3aj1a4.
YcnoBHast BEpOSITHOCTD, https://edsoo.ru  OmepupoBaTh NOHATUSMH: YCIOBHAs | - PELICHUE Y4eOHBIX U
4 JIEpEBO CITY9aifHOTO OTIBITA, 7 1 /metodicheskie = BeposTHOCTB, HE3aBUCUMBIE COOBITHSI, = MPAKTHKO-
(dopMyna moJHOI BEepOsSTHOCTH -materialy/ HaXOJJUTh BEPOSTHOCTU C IOMOUIBIO OPHEHTHPOBAHHBIX
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1 HE3aBHCUMOCTE COOBITHM

DNeMEHTHIKOMOMHATOPUKHU

https://edso0.ru

/metodicheskie
-materialy/

MpaBUJia YMHOKEHHUS, C TIOMOIIIbIO
JlepeBa CIIy4alHOrO OIbITA.
[IpuMeHaTh KOMOMHATOPHOE MPABUIIO
YMHOXEHUS MPU PELICHUH 3a/1a4.

3amadq
- KOHTpOJIbHAst paboTa
- peleHne y4yeOHbIX U
HPaKTHKO-
OPHUCHTHPOBAHHBIX
3amaq

Cepuunrnocnae0BaTeIbHBIXUCTTBI
TaHUH

Cry4aifHbIEBEIIMUMHBI U
pacripeesieHus

https://edsoo0.ru

/metodicheskie
-materialy/

https://edso0.ru

/metodicheskie
-materialy/

Onepuposatb MOHATHUIMMU:
UCIIBITaHUE, HE3aBUCUMBIE
UCIBITaHUsA, CEPUsl UCIBITAHUN, yCIIEX
U HeyJaya; HaxXOOUTb BEPOATHOCTHU
COOBITUII B CEpUM  HE3aBUCUMBIX
WCIBITAHUM 10 TEpPBOr0  yCIexa;
HaXOJUTh BEPOSATHOCTU COOBITUH B
cepuu UCHbITaHuK bepHysum.

OrnepupoBaTh MOHATHAMU: Cly4yaiiHas

BEJIMYNHA, pacnpezneneHue
BEPOSITHOCTEM, JuarpaMmma
pacnpeneseHusl.

- perieHue yu4eOHbIX U
MIPAKTUKO-
OPHECHTUPOBAHHBIX
3amad

- IpaKTHYECKasl
pabora

- peleHue y4yeOHbIX U
IPAKTUKO-
OPHUCHTHPOBAHHBIX
3a1a4

- CaMOCTOATEJIbHAs
pabota

O0001eHue n
CHUCTEMATU3AIUI3HAHUIA

https://edsoo.ru

/metodicheskie
-materialy/

Uutath ©W CTPOUTH TAOMUIBI W

JUarpaMMmsl.
OnepupoBaTh MOHATHSMH: CpelHEe
apu(pMETHYECKOE, Me/JMaHa,

HauOoJbIlIee, HAUMCHBIIICE 3HAYCHUE,
pa3Max MacCHMBa YHCIOBBIX JIaHHBIX.

OrnepupoBaTh MTOHSATUSMH:
CIIy4afHBI DKCIEPUMEHT (OMbBIT) |
CilydaifHOe COOBITHE, DJIEMEHTapHOE
coObITHEe  (dNMIEMEHTApHBI  HMCXON)

CIy4aitHOTO OIBITA; HAaXOJIUTh
BEPOSITHOCTH B OMBITAX c
PaBHOBO3MOKHBIMHU CITy4altHBIMHU

C06LITI/I}IMI/I, HaxXOJUuTb U CpPaBHUBATDH

- peleHue y4eOHBIX U
MPAKTHKO-
OPHUCHTHPOBAHHBIX
3a1a4

- paboTta y 10CKH

- caMoCTOsTeIbHas
pabota

- KOHTpOJIbHast paboTa
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BEPOSITHOCTH COOBITHH B H3y4YECHHBIX
CIIy4alHBIX dKCIIEPUMEHTAX.

Haxonuts u dopmynrpoBaTh
COOBITHS: nepeceueHue "
o0benMHEHHe  JAHHBIX  COOBITHH,
COOBITHE, TPOTHBOIIOIOKHOE TAHHOMY

COOBITHIO; 0JTb30BAThCS
quarpamMmamu Dinepa u (hopMyIioi
CIIOKCHHUS BEPOSTHOCTEH npu

pelIeHny 3a1au.
OnepupoBaTh MNOHATUSAMH: YCIOBHas
BEPOATHOCTb, HE3aBUCHUMBIE COOBITHUS;
HaxOJIUThb BEPOATHOCTU C IOMOIIbIO
[paBWjla YMHOXXEHHUS, C IIOMOIIbIO
JlepeBa CIIy4yallHOTO OIbITA.
[TpuMeHsSITh KOMOMHATOPHOE MPABUIIO
YMHOKEHHS IPU PELICHUU 3a]1a4.
OnepupoBaTh MTOHSATUSAMH:
UCIIBITAHUE, HE3aBHCHMBbIE
UCIBITaHUS, CEpUs UCIIBITAHUMN, yCIieX
U HeyJlaya; HaxOIUTb BEPOSITHOCTU
cOoOBITM B CEpUM  HE3aBUCHUMBIX
UCIBITAHUM /10 TIEPBOTO  YCIEXa;
HaXOJUTh BEPOSITHOCTU COOBITUH B
CepHuH UCIBITaHUN bepHysum.
OnepupoBaTh MOHATUSAMU: CllydaiiHas

BEIIMYMHA, pacpeneneHue
BEpPOSITHOCTEM, auarpaMmma
pacipeneneHus.

OBIIEE KOJIMYECTBO YACOB
I10 ITTPOITPAMME
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TEMATHYECKOE INTAHUPOBAHHUE

11 KUJIACC
KoanuecTBOo 4acoB DJIeKTPOH CIHiCcOK UTOTr0OBBIX Cnoco0 oeHKn
HbIE IJIAHUPYEMBbIX UTOTOBBIX
Ne uudpos €3yJIbTaTOB C NJIAHUPYEMBbIX
HaumenoBanuepasaeJ Konrpo IpakTn (undpp pesy py
n/ Bceer ble) yKa3aHHEM 3TanoB HX pe3yJIbTaToOB
OB M TEMIIPOTPaMMBbI JbHbIE yecKme
1| 0 p e oOpa3oBa dopmupoBanus
padoTrsl  paboThI TeTLHbIE
pecypcsl
https://edso OnepupoBatb - pelieHue
o.ru/metodi  moHsTHEM y4eOHBIX U
cheskie- MaTEeMaTHYECKOIO MPaKTUKO-
materialy/ OKU/IaHUS; MPUBOANUTH OPHUEHTHPOBAHHBIX
IpUMepHbI KaKk 3aj1a4
Maremarnueckoe PHUMEpS, g
S NPUMEHSETCS - CAaMOCTOSITeIIbHAS
1 OXKUJaHHE CIy4YaitHON 4
MaTeMaTHIECKOe pabora
BEJIUYMHBI N
OXKHJIAaHHE CITy4aiiHOM
BEJINYMHBI HaXOJHTh
MaTeMaTHYECKOe
OXHJAHHE TIO0 JIaHHOMY
pachpe/ieNieHHO.
https://edso OnepupoBaThb - peleHue
o0.ru/metodi MOHATUEMTUCTIEPCHS U y4eOHBIX U
Hucnepcus n -
cheskie- CTaHJapTHOE MPAKTUKO-
CTaHJapTHOE - Lo
2 - 4 1 materialy/ OTKJIOHEHHUE CITYYalHOW  OPHEHTHUPOBAHHBIX
OTKJIOHCHHUE CITy4aitHO#
BEJINYMHBI 3ama4y
BEJTNYMHBI
- IpaKTUYEeCKast
pabota
https://edso Nwmetsb - peleHue
o.ru/metodi = mpexactaBieHHe O 3aKOHE YYEOHBIX U
cheskie- OOJIBIIINX YHCEIL. MPAKTHKO-
3 3aKkoH OOJIBIINX YUCET 3 1 materialy/ OpPUEHTHPOBAHHBIX
3ama4y
- IpaKTUYEeCKast
pabota
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HenpepriBHble
CIIy4alHbIE BEIINYMHBI
(pactipenenenus)

HopmanbsHoe
pacnpeneneHnue

IToBTOpEHME,
000011EHE U
CHCTEMAaTU3aIMs
3HAHHUH

OBIIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME
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https://edso
o.ru/metodi

cheskie-
materialy/

https://edso
o0.ru/metodi

cheskie-
materialy/

https://eds

00.ru/meto

dicheskie-
materialy/

CpaBHUBaTh
BEPOATHOCTH  3HAYCHHI
CIIy4ailHOM BEJIWYUHBI IO
pacrupefieieHul0 Wi ¢
MOMOIIBIO AUArPaAMM.

Nmets
MIPEJICTaBIICHUE 0
HOPMaJIbHOM
pacrpeeeHuH.

- peleHue
y4eOHBIX 1
MPaKTHKO-
OPUECHTHUPOBAHHBIX
3aga4

- IpaKTHYeCKast
paborta

- peleHue
y4eOHBIX U
MPAKTHKO-
OPUEHTUPOBAHHBIX
3a1a4

- IpaKTHYeCKast
pabota

- pereHue
y4eOHBIX U
MPAKTHKO-
OPHEHTHPOBAHHBIX
3a1a4

- CaMOCTOSITEIIbHAS
paborta
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INOYPOYHOE IIJTAHUPOBAHUE

10 KJIACC
KosnuecTBo yacoB
ara DJIeKTPOHHBbIE NH(POBBIE
Nen/m Tema ypoka Bcero Kontponbubie  Ipakrudeckue fll3y'leﬂﬂﬂ oﬁpasol:;aTeanble:b ;)ecypcm
padoThI padoThI

1 [IpencraBieHne qJaHHBIX ¢ TOMOIIBIO TAOIUI] 1 https://edsoo.ru/metodicheskie-

U Harpamm materialy/

Cpennee apudmernueckoe, MeIuaHa, https://edsoo.ru/metodicheskie-
5 HanOoJIbllIEE Y HAMMEHbIIIEE 3HAUYEHHUS, 1 materialy/

pa3max, AUCIepCHsl, CTaHIapTHOE

OTKJIOHEHHE YHCIIOBBIX HAOOPOB

Cpennee apudmernyeckoe, MeIuaHa, https://edsoo.ru/metodicheskie-
3 HauOOJIbIIICe U HAMMCHBIIICE 3HAYCHUS, 1 materialy/

pa3max, AUCIEePCHs, CTaHIapTHOES

OTKJIOHCHHUE YHCIIOBBIX HAOOPOB

Cpennee apudmMeTHUECKOE, METHAHA, https://edsoo.ru/metodicheskie-
4 HanOOJbIIEE U HAMMEHBIIIEE 3HAYCHHUS, 1 materialy/

pa3max, JUCIepCHsl, CTaHIapTHOE

OTKJIOHEHHE YHCIIOBBIX HAOOPOB

Cay4aiiHble SKCTIEPUMEHTHI (OIBITHI) U https://edsoo.ru/metodicheskie-
5 CIIy9aifHbIe COOBITHS. DIIeMEHTapHbBIC 1 materialy/

COOBITHS (MCXO/BI)

BeposiTHOCTB ci1y4aiiHOTO COOBITHS. https://edsoo.ru/metodicheskie-
6 BeposiTHOCTH COOBITHI B OTIBITAX C 1 materialy/

PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU

COOBITUSIMU
7 BeposiTHOCTB c1y4aiiHOrO COOBITHS. 1 1 https://edsoo.ru/metodicheskie-

[TpakTrueckas padboTa materialy/

Ormeparuu HaJl COOBITHUSMHE: TIEpECcEeUCHHE, https://edsoo.ru/metodicheskie-
8 00BETMHEHNE COOBITUI, TIPOTUBOIOIOKHBIC 1 materialy/

coObITHA. JlnarpamMmmsl Ditiepa

Ormeparuu HaJl COOBITUSMHE: TIEpECEeUCHHE, https://edsoo.ru/metodicheskie-
9 00BETMHEHNE COOBITUI, TIPOTUBOIOIOKHBIC 1 materialy/

coObITHd. JInarpamMmmsl Ditiepa



https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/

https://edsoo.ru/metodicheskie-

10 dopmyra cloKeHUs BEPOITHOCTEH materialy/
Y ciioBHAsE BEPOSTHOCTh. Y MHOKEHUE https://edsoo.ru/metodicheskie-
11 BEPOATHOCTEMH. JlepeBo ciydaiftHOTo materialy/
IKCIIEPUMEHTA
Y ciioBHAsE BEPOSTHOCTh. Y MHOKEHHE https://edsoo.ru/metodicheskie-
12 BEPOSTHOCTEMN. JlepeBo ciydaiftHOTo materialy/
IKCIIEPUMEHTA
Y ciioBHAs BEPOSTHOCTh. Y MHOXKEHHE https://edsoo.ru/metodicheskie-
13 BeposATHOCTEH. JlepeBo cirydaifHOro materialy/
IKCIIEPUMEHTA
. https://edsoo.ru/metodicheskie-
14 @opMyita OJIHON BEPOATHOCTH -
materialy/
15 PoDMYIE HOMHON BEPOSTHOCTH https://edsoo.ru/metodicheskie-
pMy p materialy/
16 dopmyria MOHOM BEPOSITHOCTH. https://edsoo.ru/metodicheskie-
HezaBucumeblie coObITHS materialy/
https://edsoo.ru/metodicheskie-
17 KonrponsHas pabora -
materialy/
https://edsoo.ru/metodicheskie-
18 KomOuHaTOpHOE MPaBUIIO YMHOXKEHUS -
materialy/
https://edsoo.ru/metodicheskie-
19 [lepecranoBku u pakropuan -
materialy/
. https://edsoo.ru/metodicheskie-
20 Yucno coueranuit -
materialy/
21 Tpeyronbuuk [Tackans. @opmyna GnHOMA https://edsoo.ru/metodicheskie-
HeroTona materialy/
bunapHbIii ciydaiiHbIN ONBIT (MCIIBITAHKE), https://edsoo.ru/metodicheskie-
99 ycriex u Heyaada. HezaBucumble HCITBITaHus!. materialy/
Cepust HE3aBUCHMBIX UCIIBITAHUH JIO IEPBOTO
ycriexa
. https://edsoo.ru/metodicheskie-
23 Cepust HE3aBUCHMBIX UCTIBITAaHUN bepHyum -
materialy/
o4 Cepust HE3aBUCUMBIX HCIIBITAHUH. https://edsoo.ru/metodicheskie-

[TpakTryeckast paboTa C HCIOIB30BAHUEM

materialy/
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ANEKTPOHHBIX TAOJIHUIL

https://edsoo.ru/metodicheskie-

25 CnyuyaitHasi BeTUIrHA 1 materialy/
26 Pacnpenenenue BepositHocTel. J{uarpamMma 1 https:/_/edsoo.ru/ metodicheskie-
pacmpeeneHus materialy/
27 CymMa 1 mpou3BeieHHE CITyYalHbIX BETMYHH 1 https:/_/edsoo.ru/metodlcheskle-
materialy/
28 CyMMa 1 Ipou3BeICHHE CITyYailHBIX BETHYUH 1 https;/_ledsoo'rU/metOdICheSkle_
materialy/
29 [TpuMepsl pacrpeiesieHnii, B TOM YHCIIe 1 https:/_/edsoo.ru/metodicheskie-
reOMETPUYECKOe 1 OMHOMHUAIIbHOE materialy/
30 [Tpumepsl pacripeesicHNi, B TOM YUCIIe 1 httpS:/_/edSOO.ru/ metodicheskie-
reoOMeTpUYECKOe U OUHOMHATILHOE materialy/
31 [ToBTOpeHue, 06001IeHNE U cUCTeMaTH3alus 1 https:/_/edsoo.ru/ metodicheskie-
3HAHUH materialy/
30 [ToBTOpEeHue, 0000IICHNE U CHCTEMATH3ALUS 1 httpS:/_/edsoo.ru/ metodicheskie-
3HaHUH materialy/
33 ViToroBas KOHTpObHas paGoTa 1 https:/_/edsoo.ru/metodlcheskle—
materialy/
34 [ToBTOpeHme, 06001IeHNE U CUCTEMATH3AIUS 1 https:/_/edsoo.ru/ metodicheskie-
3HAHUH materialy/
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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INOYPOYHOE IIJTAHUPOBAHUE

11 KJIACC
Koan4yecTBO 4acoB
Ne i/ Tema ypoka KonTtpoJbHbie IIpakTuyeckune Aara /ICKTPOHHbIE LHPPOBLIe
Bcero u3ydyeHusi oOpa3oBaTeIbHbIE pecypchl
padoThI padoThI

[ToBTOpeHue, 060061IeHNE, https://edsoo.ru/metodicheskie-
cUCTeMaTu3alus 3HAHHH. materialy/

1 CityyaliHble ONIBITHI U 1
BEPOSTHOCTH CITy4ailHBIX
coObITuii. Cepun HE3aBUCHUMBIX
HCIIBITAaHUH
[ToBTOpenue, 0600IICHNE, https://edsoo.ru/metodicheskie-
CUCTEMATHU3ALIUS 3HAHUI. materialy/

2 Cry4daiiHble OTIBITHI 1 1
BEPOSTHOCTH CITy4allHBIX
coObIThii. Cepuu HE3aBUCHMBIX
HCITBITAHUH
[ToBTOpeHHE, 00001ICHNE, https://edsoo.ru/metodicheskie-
CHCTEMATHU3ALINS 3HAHUM. materialy/

3 Ciy4aiiHbIC OIBITHI U 1
BEPOSITHOCTH CITy4aitHBIX
coObITuii. Cepun HE3aBUCHUMBIX
HUCIIBITAaHUH
[ToBTOpenue, 06o00IICHNE, https://edsoo.ru/metodicheskie-
cHUCTeMaTHu3alis 3HaHHH. materialy/

4 CrydaiiHble OTIBITHI 1 1
BEPOSTHOCTH CITy4ailHBIX
coObrTuii. Cepun HE3aBUCUMBIX
HUCIIBITAaHUI
[Tpumepbl npUMEHEHUs https://edsoo.ru/metodicheskie-

5 MAaTEMATUUYECKOTO OKUIAHUS 1 materialy/
(cTpaxoBaHue, 10TEpES)

6 MaTemMaTHdecKoe 0XKHIaHne 1 https://edsoo.ru/metodicheskie-
CYMMBI CJIy4aiiHbIX BEJTHMYHH materialy/

7 MareMaTHuecKoe 0KUIaHUE 1 https://edsoo.ru/metodicheskie-
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TE€OMETPUUYECKOTO U
OMHOMHAIBHOTO PACIIPEACIICHUM

materialy/

Matematnyeckoe 0KugaHue

https://edsoo.ru/metodicheskie-

PaBHOMEpHOE pacnipenenenue u
€r0 CBOICTBa

8 TEOMETPHUUYECKOTO H materialy/
OMHOMHAIBHOTO PACIIPEACIICHUM
9 Jlicriepcus ¥ CTaHaapTHOE https://edsoo.ru/metodicheskie-
OTKJIOHEHHE materialy/
10 Jlucrniepcus ¥ CTaHIaPTHOE https://edsoo.ru/metodicheskie-
OTKJIOHCHHE materialy/
11 JlMcriepcuu reOMETPUYECKOro 1 https://edsoo.ru/metodicheskie-
OMHOMHUAIBHOTO PACIIpeIeTICHIS materialy/
[IpakTuyeckas pabora c https://edsoo.ru/metodicheskie-
12 UCIIOJIb30BAHUEM DIICKTPOHHBIX materialy/
TabNIuIl
3aKoH OOJBLINX YHCEL. https://edsoo.ru/metodicheskie-
13 Bbi60opouHbIii MeTO materialy/
UCCIIEIOBaHUI
3aKoH OOJBLINX YHCEL. https://edsoo.ru/metodicheskie-
14 Bbi60opouHbIi MeTO materialy/
HCCIIEOBAHUM
[IpakTryeckas pabora c https://edsoo.ru/metodicheskie-
15 UCIIOJIb30BAHUEM DIICKTPOHHBIX materialy/
TaOJIAILL
https://edsoo.ru/metodicheskie-
16 Hrorosas koHTpOIBHAS paboTa -
materialy/
ITpumepbl HeNPEPBIBHBIX https://edsoo.ru/metodicheskie-
CIy4allHBIX BeUIuH. DyHKIHSI materialy/
17 IUIOTHOCTH PaclpeieIeHusl.
PaBHOMepHOE pacnpeneneHue n
€ro CBOMCTBA
[Tpumepb!l HeNTPEePBHIBHBIX https://edsoo.ru/metodicheskie-
CITy4aitHbIX BeJTHMUuH. OYHKIUS materialy/
18 IJIOTHOCTH paclpeaeIeHusl.
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3agaud, IpUBOASIINE K
HOPMAJILHOMY paclpeieICHUIO.

https://edsoo.ru/metodicheskie-
materialy/

19 o

OyHKIHS IIOTHOCTH U CBOMCTBA

HOPMAJILHOTO PACIpeIeIICHUS

[TpakTryeckas pabora ¢ https://edsoo.ru/metodicheskie-
20 MCIOJIb30BaHNUEM DJIEKTPOHHBIX materialy/

TalJIuI

IToBTOpenue, 0600IIEHNE 1 https://edsoo.ru/metodicheskie-
21 CUCTEeMAaTH3aIHsI 3HAHHA. materialy/

OmnwucarenbHasi CTATUCTHKA

[ToBTOpEeHHUE, 0000IIEHNE 1 https://edsoo.ru/metodicheskie-
22 cHCTEMaTH3aIKs 3HAHHUHA. materialy/

OmnwucarenbHasi CTATUCTHKA

[ToBTOpenue, 06001IICHUE U https://edsoo.ru/metodicheskie-
23 cucTeMaTu3amus 3HaHUH. OTBITHI materialy/

C PaBHOBO3MOKHBIMH

AJIEMEHTAPHBIMH COOBITUSIMHU

IToBTOpEeHHUE, 0000IIEHNE 1 https://edsoo.ru/metodicheskie-
24 cucremMaTu3anus 3HaHui. OTbITHI materialy/

C PaBHOBO3MO>KHBIMH

3JI€MEHTAPHBIMUA COOBITUSIMHU

[ToBTOpeHue, 06001IICHUE U https://edsoo.ru/metodicheskie-

CHCTEMATHU3aLUs 3HAHUI. materialy/

Brrunciienne BeposTHOCTEN
25 COOBITHI ¢ IpUMEHEHHEM

dhopmyn u rpadUUECKHX METOIOB

(KoopaMHATHAS TIPsIMast, IEPEBO,

nuarpaMmma Disepa)

[ToBTOpeHme, 0600IEeHNE U

CUCTEeMaTH3alusI 3HAHHA.

BHqHCHve HHE BEpOITHOCTEN https://edsoo.ru/metodicheskie-
26 COOBITHI ¢ IPUMEHEHHEM materialv/

dhopmyn u rpadUIECKIX METOIOB materialy!

(KoopaMHATHAS TIPsIMast, IEPEBO,

auarpaMma Disepa)
27 [ToBTOpeHue, 00001ICHUE U https://edsoo.ru/metodicheskie-
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cucTeMaTu3anus 3HaHHM.
Brruncienue BeposTHOCTEM
COOBITHI ¢ IPUMEHEHHUEM
dhopmyn u rpadUUECKUX METOIOB
(xoopauHaTHas npsAMas, 1epeBo,
auarpaMma Disepa)

materialy/

[ToBTOpEeHME, 0000IIEHNE U
CHCTEMAaTH3aINsI 3HaHUH.
Brruucnenne BeposiTHOCTEM

https://edsoo.ru/metodicheskie-
materialy/

28 COOBITHI ¢ IPUMEHEHHUEM 1

dhopmyn u rpadUUECKUX METOIOB

(xoopauHaTHas npsAMas, 1epeBo,

nuarpamma Diinepa)

[ToBTOpEeHHUE, 0000IIEHNE 1 https://edsoo.ru/metodicheskie-
29 cUCTeMaTu3als 3HaHHH. 1 materialy/

CrnyuaiiHble BEIMUUHBI U

pacmpeeeHus

[ToBTOpenue, 06001IICHUE U https://edsoo.ru/metodicheskie-
30 CUCTEMATHU3ALIUS 3HAHUIA. 1 materialy/

CrnydaiiHple BETUYUHBI U

pacmpeseneHus

[ToBTOpeHue, 06001IICHUE U https://edsoo.ru/metodicheskie-
31 CHCTEMATHU3aLUs 3HAHUI. 1 materialy/

MatemMmaTtudeckoe OXKugaHnue

CIIy4alHOU BEIUYHHBI

[ToBTOpeHue, 06001IeHNE 1 https://edsoo.ru/metodicheskie-
39 CHCTEMATHU3ALINS 3HAHUM. 1 materialy/

MaremaTuuecKoe OKHIaHuE

CIIy4ailHON BETUYUHBI
33 ViToroBas KoHTpobHas paGoTa 1 https./_/edsoo.ru/metodlcheskle-

materialy/

34 [ToBTOpeHue, 06001IeHNE 1 1 https://edsoo.ru/metodicheskie-

CHCTEMATHU3ALINS 3HAHUI materialy/

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBbBIX HA EI'D

1O MATEMATHUKE

Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 Uucna v BBIYUCICHUS

11 Hatypanbhblie u nenbie yncna. [Ipu3Haku JeTMMOCTH LENbIX YUCel

12 Panmonanbupie  ymcina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OCCKOHEYHBIC MTEPUONUCCKHUE TPOOH

13 Apudmernueckuil KOpeHb HATypallbHOW CTerneHu. JeHCTBUS ¢ apuMeTHIeCKUMU
' KOPHSMHU HAaTypaJbHOH CTETIEHH

14 Cremniens c 11embIM MokaszareneM. CTerneHb ¢ paloHaIbHbIM oKazaTeneM. CBoiicTBa
' CTETICHU

15 CuHyCc, KOCHHYC M TaHTEHC YHCIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHIeHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapu¢m uncna. JlecSTHUHBIC U HATypaJIbHbIC JOrapH(OMBbI

JlelictBuTenpHble 4Hcina. ApudMETHYECKHME ONEpalud C  JCHCTBHUTEILHBIMU
1.7 yrcaamu. [IpuOmmkEéHHbIE BEIYUCIICHHS, TIPAaBUIIa OKPYTJICHHS, TIPUKUAKA U OLIEHKA
pe3yJibTaTa BEIYMCIECHUN

1.8 [Ipeo6pa3oBanue BbIpakeHUN

1.9 KommnekcHeie uncna
2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 Llenbie 1 1pOOHO-paAIIIOHANIbHBIE YPaBHEHUS

2.2 HppaiioHanbHbIe ypaBHEHHS

2.3 TpuroHomerpuieckue ypaBHeHUs

2.4 [Toka3zarenbHble U TorapupMUIecKre ypaBHEHUS

2.5 Llenbie 1 1pOOHO-paAIIMOHAIbHBIE HEPABEHCTBA

2.6 WppanponaibHbie HEpaBEHCTBA

2.7 [ToxazarenbHble U TorapuPpMUUECKHE HEPABEHCTBA

2.8 TpuronomeTrpuyeckrue HepaBeHCTBA

2.9 CucTeMbl M COBOKYITHOCTH YPaBHEHHIA  HEPABEHCTB

2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Marpwuiia CuCTeMbI TMHEWHBIX YpaBHEHUH. OnpeeTuTeh MaTPHIIBI
3 OyHKIHMH U TpaduKh



OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuMU. [lepuognueckue GpyHKINHI
OO6nacTp ompeneneHuss W MHOXECTBO 3HadeHMi ¢yHkuuu. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MuUHUMyMBbl (pyHKIuH. HanmGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHas (QyHKUMS C HaTypajlbHbIM M LEJbIM IOKa3areneM. EE cBolicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumnToThl rpadukoB ¢yaknumit. CpoiicTBa  QyHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIIEI0BATEIIEHOCTEH
3.8 Apudmerndeckast 1 reoMeTpuIecKas mporpeccur. @opmyIna CI0KHBIX MPOLIEHTOB
4 Hauana MmaTemaTuieckoro ananmsa
4.1 [TpousBoanas ¢pyukiuu. [Ipons3BoiHbIE FI€MEHTAPHBIX (PYHKITHIA
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHrne HauOosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuaTerpain
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{luarpammer Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 TCeomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOPHI



INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D

IHO MATEMATHKE

Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 Yuciia v BEIYUCIEHUS

11 Harypanbnble u nensie yncina. [Ipu3Haku 1eIMMOCTH LENbIX YUCET

12 Paunonaneupie umucima. OOBIKHOBEHHBIE U JCCATUYHBIE JPOOH, TPOIEHTHI,
' OeCKOHEUHbIE IEPUOIUYECKUE IPOOH

13 Apudmerndeckuii KOpeHb HATypaJIbHOW cTereHH. JeHCTBUs ¢ apuMeTHIeCKUMU
' KOPHSIMU HaTypaJIbHOW CTETIEHU

14 Crenensb ¢ 1eabIM nokaszareneM. CTeneHb ¢ pallMoHaIbHbIM Noka3zareneM. CBoiicTBa
- CTETICHU

15 CuHyC, KOCMHYC M TaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHT€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. JlecaTuuHble U HATypaJIbHbIE JTOTapHUPMbI

JeiictBuTtenpHble uncna. ApudpMmeTuyeckue onepanuuu ¢ JIeHCTBUTENbHBIMU
1.7 yucinamu. [IpubnnxEHHbIEe BHIYUCIEHUS, TPaBUIa OKPYTJIICHUs, TPUKUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUM

1.8 [Ipeo6pa3oBanue BbIpakeHUN

1.9 KommnekcHeie uncna
2 VpaBHEHUs ¥ HEPABEHCTBA

2.1 Lenblie u 1poOGHO-paiOHANBHBIE YPaBHEHUS

2.2 WppannonanbHble ypaBHEHHUS

2.3 TpuronomeTpruyeckue ypaBHEHUS

2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS

2.5 Lenblie u 1poGHO-palIMOHANIbHBIE HEPABEHCTBA




2.6

HppanuoHaibHble HEPaBEHCTBA

2.7 [TokazarenpHbIC U JIOTapUDMUICCKIE HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HEpaBeHCTBA
2.9 CucreMBbl ¥ COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 YpaBHeHUsI, HEPAaBEHCTBA U CUCTEMBI C TTapaMeTPaMH
211 Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHUH. ONpeeauTenb MaTPUILbI
3 OyHKIMH U TpaduKu
31 OyHknus, cnocoObl 3amanus Gyaknuu. ['padux ¢yHknmu. BzammHo oOpaTHBIE
' dbyakuun. YérHple U HeYéTHBIC QyHKIMH. [leproanyeckue GyHKIMN
Ob6nacte ompezneneHuss W MHOXKECTBO 3HaueHuil ¢Qynkuuu. Hymu ¢dyHxum.
32 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKHM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMyMbl ¥ MUHUMYMBI (yHKIUUA. HamOosbliee w HauMEHbIEE 3HAUCHUE
(GYHKIIMHM Ha IPOMEKYTKE
33 Crenennass (yHKUHMS C HaTypaJdbHBIM M IIeJIbIM TOKa3aTesneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHS N-0if cTeneHn
3.4 Tpuronomerpuyeckue GyHKIHH, UX CBOWCTBA U rpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcuMntorel rpadukoB ¢ynkuuid. CpoiictBa  (yHKIUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEA0BATEILHOCTEH
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccuu. @opmysa CI0XKHbBIX TPOLIEHTOB
4 Hauana MaTemMaTu4eckoro aHanmsa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE 371€MEHTAPHBIX (YHKIIHHA
[IpumeHenne NpPOU3BOAHON K HCCIENOBaHUIO (YHKUMH HAa MOHOTOHHOCTh U
4.2 OKCTpeMyMbl. Haxoxmenne HanOONbIIEr0 W HAaMMEHBIIEro 3HaYeHHs! (QYHKIMHA Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHosxecTBa U JIOTHKA
5.1 MHoecTBO, onepanuu Hajl MHOKecTBaMu. J[narpamMMel Disiepa — Benna
52 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnucarenbHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 Komb6unaropuka



I'eomerpus

7.1 @urypsl Ha IJIOCKOCTU

7.2 [IpsiMble ¥ TJIOCKOCTU B MPOCTPAHCTBE
7.3 MHororpaHHUKu

7.4 Tena v MOBEpXHOCTH BpAIICHUS

7.5 KoopauHaTel 1 BEKTOPBI




INEPEYEHDb DJIEMEHTOB COILEPKAHUA, ITPOBEPAEMBIX HA EI'D 11O
MATEMATHUKE

Kox IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Uuncna v BEIUKUCICHUS

1.1 HaTypanLHHe U LCJIbIC YHCIIA. HpI/I3HaKI/I JCIINMMOCTH LCJIBIX YHUCEI

PaHI/IOHaHBHHe ypciia. OOBIKHOBEHHBIE U JCCATHYHBIC I[pO6I/I, IIPOLCHTHI, OeCKOHEUHbIE

1.2
MIEPHOINICCKHE IPOOH

Apudmerndeckuii KOpeHb HATypaJlbHOW cTeneHu. JIeWcTBusS C  apuPMETHYCCKUMH KOPHSIMH

1.3 N
HaTypaJIbHOM CTENEHU
1.4 = Crenens c nensim nokaszarenaeM. CTeNeHb ¢ pallMOHAIBHBIM NOKa3aTesneM. CBOMCTBA CTENEHU

Cunyc, KOCUHYC U TaHT€HC YUCJIOBOTO apryMeHTa. APKCUHYC, apKKOCHUHYC, apKTAHT'€HC YHCIOBOTO
aprymeHra

1.5

1.6 = Jlorapudm uucna. JlecaTuuHblie U HaTypaIbHbIE JOrapu(MbI

JeiictButenpHble  uyncna.  ApudMeTuyeckue omepanuuM ¢ JACHCTBUTEIbHBIMH  UYHCIIAMH.
[TpuOnm>kEHHbBIE BHIYMCIEHUS, IPABUJIa OKPYIJICHUS], IPUKUAKA U OLIEHKA Pe3y/IbTaTa BbIUMCICHUM

1.7

1.8  IIpeoOpa3oBanme BEIpAKESHUI
1.9 KomruiekcHbie ynuciaa

2 YpaBHEeHUs 1 HEPaBEHCTBA

2.1 [{enbie u IpOOHO-palIMOHATBHBIEC YPABHEHHS

2.2  VppauuoHanbHbIE YpaBHEHHS

2.3 = Tpuronomerpuyeckue ypaBHEHUS

2.4  TlokazatenbpHble U JorapuGMUUECKUE YPAaBHEHUS

2.5  Ilensie u 1poOHO-paIIMOHATILHBIC HEPABCHCTBA

2.6  HppaunoHaiabHbIE HEPABEHCTBA

2.7 = Tloka3zatenbHbIC U JOTapu(PMHUUSCKHE HEPABEHCTBA
2.8  TpuroHomerpuyeckrne HEpaBEHCTBA

2.9  CucreMbl 1 COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB
2.10  VYpaBHeHus, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Martpuna cucteMbl JUHEHHBIX YpaBHEeHUI. OnpeaenuTenb MaTPULIbI

3 OyHKIHH U TpaduKu

OyHK1us, crocoOsbl 3aganus Gpyakuun. ['paduk ¢pynkunn. Bzanmuo obpathbie GyHkimu. YETHBIE U

3.1 N
Heu€THble pyHkuuu. [lepuoanueckue GpyHKIUU

Ob6nacte omnpeneneHuss M MHOXKeCTBO 3HaueHuM ¢ynkuunu. Hymu ¢yskuun. IlpomexyTtku
3.2  3HaKomocTosHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKUMHU. MaKCUMyMbl U MUHUMYMBI ()YHKIIHH.
Haubonbiiee u HauMeHblee 3HaueHrne QyHKIIUU Ha TPOMEKYTKE

CrenenHas pyHKIMS C HaTypaJlbHbIM M LieJbIM mokaszaTeneM. E€ cBoiicTBau rpaduk. CpoiicTBa 1

3.3 .
rpaduk KOpHS N-Oi CTENEHH

3.4  Tpuronomerpuiecknue GyHKIIMH, HX CBOMCTBA U rpadpuKu
3.5 Tloka3arenbHas u sorapupmMudeckas GyHKINH, HX CBOMCTBA U rpaduku
3.6  Toukwu pa3pbeiBa. AcUMITOTH rpadukoB GpyHknnid. CBoWCTBa (PYHKIMHA, HEMPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTenbHOCTH, CITOCOOBI 3aJaHMS ITOCIIE0BATEILHOCTEN
3.8  Apudmernueckas u reomerpuueckas nporpeccun. @opMyiia CI0KHBIX TPOIIEHTOB
4 Havana maremaTndeckoro aHanmsa

4.1  IIpousBoxanas ¢pyHKuuH. [Ipon3BOAHbIEC HIeMEHTAPHBIX (QYHKIMH




[IpumeHeHnne mTPOM3BOMHOW K MCCIENOBAaHUIO (YHKIMA Ha MOHOTOHHOCTh M 3IKCTPEMYMBI.

4.2 Haxoxnenne HauboIbI111ero 1 HaMMEHbIIEro 3HaYeHHs! QYHKIIMY Ha OTpe3Ke
4.3 | TlepBoobpa3nHas. MaTerpan
5 MHo>kecTBa 1 JIOTHKA
5.1 = MHoxkecTBO, oneparuu HajJ MHOXKecTBaMH. /[narpammel Ditiiepa — Benna
5.2  Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1  OmnwmcarenbHas CTATUCTHKA
6.2  BeposTHOCTB
6.3  KomOunaropuka
7 I'eomerpus
7.1 = ®urypsl Ha IJIOCKOCTH
7.2  IlpsiMble U IUIOCKOCTH B POCTPAHCTBE
7.3 = MHOrOrpaHHUKH
7.4 = Tena v MOBEPXHOCTH BPALCHUS
7.5  KoopauHaThl U BEKTOPBI
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