MMHUCTEPCTBO ITPOCBEIIEHNS POCCUNCKON ®EJIEPALIMU
MUHHCTEPCTBO 00pa30BaHusl, HAYKU U MOJIOACKHON MONUTUKU KpacHomapckoro kpast
MynununansHoe oopazoBanue ropoj Kpacuomap

MAOY munent Ne 48
PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
METOIMYECKUM O0bEIMHEHHEM  3aMEeCTUTENb JUPEKTOpa Hupexrop
y‘IHTCJ’Ieﬁ €CTCCTBCHHO-
Hay4HOTO ITUKJIA
p MO ®omenko H.B. Musenko E.H.
YKOBOMTEIb [Iporokoin Ne 1 [Ipuka3 Ne 1
oT «29» aBrycra 2023 r. ot «01» centsiopsa 2023 .
Ky3uenona I'.B.

[Tporokon Ne 1
oT «28» aBrycra 2023 r.

PABOYAA ITPOTPAMMA

y4eOHOTro mpeaMeTa

«MartemaTtukay
(6a30BBIN YPOBEHD)

st 10-11 kmaccoB cpegHero o01ero oopa3oBaHus
Ha 2023-2024 y4yeOHbIii 1O

r. Kpacuogap 2023



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo maTeMaTuke yriayOJEHHOTO YPOBHS g OOydarouIuxcsl Ha
ypOBHE cpeaHero oodiero odpazoBanusi pazpaborana Ha ocHoBe OI'OC COO c¢
y4€TOM  COBPEMEHHBIX  MHPOBBIX  TpeOOBaHUM,  MPEABSIBISEMBIX K
MaTeMaTUYeCKOMYy OOpa30BaHUIO, M TPaJAMIMA POCCUICKOTO 0O0pa3oBaHUS.
Peanuzanus nmporpaMmbl 10 MaTeMaThKe OOECleYMBaET OBJAJCHHUE KIIOYEBBIMU
KOMIETEHIIUSIMHU, COCTABIIIONIMMU OCHOBY JIJII CaMOPa3BUTHUSL U HEMPEPHIBHOTO
o0pa30BaHMsl, IEJTOCTHOCTh OOIIEKYIbTYPHOTO, JMYHOCTHOTO M MO3HABATEIHLHOTO
Pa3BUTHS JINYHOCTH 00YYarOIIUXCS.

B mporpamme mo mareMaTuke Y4YTeHbl ujien U mojioxeHus «Konuenuuu
pa3BUTUS MareMmaTudyeckoro ooOpa3oBanusi B Poccuiickoit ®enpepauumn». B
COOTBETCTBHUM C HA3BAHUEM KOHIIEMIIUM MAaTEeMaTUYECKOEe 00pa30BaHUE JOJKHO, B
YaCTHOCTH, peElIaTh 3a7ady oOecleueHus HEoO0XOJUMOTo CTpaHe 4Hclia
oOy4Jarommxcs, mMaremMaTudeckass IOATOTOBKA KOTOPBIX JOCTaTO4YHA  JUIs
NPOJOJDKEHUS  O0pa3oBaHUS 1O  Pa3IMYHBIM  HaIpaBJICHUSIM,  BKJIIOYas
MpernojlaBaHie MaTeMaTUKH, MaTeMaTUYeCKHe HCCieaoBaHus, paboTy B cdepe
WH()OPMAITMOHHBIX TEXHOJIOTHMM W JIPYTUX, a TaKkKe O00CECHeUeHMs ISl Ka)JI0ro
OoOy4Jaromierocss BO3MOXXHOCTH JIOCTHKCHHUS MAaTeMaTH4YeCKOW TOJTOTOBKH B
COOTBETCTBHHM C HEOOXOJMMBIM €My ypoBHeM. VIMEHHO Ha pelieHue 3THX 3ajad
HalleJIeHa MporpaMma 1o MaTeMaTUKe YIriIyOJIEHHOTO YPOBHSL.

B snoxy uudpoBoii Tpanchopmairiu Bcex cep 4eaoBeUECKON AeSTETbHOCTH
HEBO3MOXHO CTaTh OOpPa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 XOopollen
MaTeMaTUYECKOW MOJATOTOBKH. JTO OOYCIIOBJIEHO TE€M, YTO B HAIM JHU PACTET
YUCJIO CHEIUAIbHOCTEN, CBSI3aHHBIX C HEMOCPEACTBEHHBIM MPUMEHEHUEM
MaTeMaTUKU: U B cpepe IKOHOMUKH, U B OU3HECE, U B TEXHOJIOTUYECKUX 00JIaCTSX,
U Jaxe B rymaHuTapHbix chepax. Takum oOpazom, Kpyr oOydarommxcs, s
KOTOPbIX MaTeMaThKa CTAaHOBUTCS 3HAUYUMBIM TPEIMETOM, (PyHIaMEHTOM
oOpa3oBaHusl, CYIIECTBEHHO pacmupsiercs. B Hero BXOAST HE TOJBKO
oOy4aromnyecs, MIAHUPYIONINE 3aHUMATHCS TBOPYECKOM M HCCIEIOBATEIHCKOM
paboToit B 00s1acTh MaTeMaTUKH, HHOOPMATUKU, HUZHKH, IKOHOMUKH U B APYTHUX
00JacTsaX, HO M T€, KOMYy MaTeMaTHUKa HYXHa JJI UCIIOJIb30BaHMs B MPOdeccusx,
HE CBSI3aHHBIX HETIOCPEACTBEHHO C HEM.

[IpuknanHas 3HaYUMOCTh MaTEMATUKU OOYCJIOBJIEHA TEM, UYTO €€ MPEAMETOM
ABJSIIOTCS  yHIAMEHTAJIbHbIE CTPYKTYphl HAIIETO MHUpA: MPOCTPAHCTBEHHBIC
GbopMBI ¥ KOJWYECTBEHHBIE OTHOIICHUS, (YHKIMOHATIBHBIE 3aBUCUMOCTH U
KaTeropuu HEOIPEICIIEHHOCTH, OT  IPOCTEUIIUX, yCBaWBaeMBbIX B
HEMOCPEJCTBEHHOM OIIBITE, JO JOCTATOYHO CJIOKHBIX, HEOOXOIWMBIX JIJIsi
Pa3BUTHSI HAYYHBIX U TEXHOJOTHYECKUX HJIeH. be3 KOHKPETHhIX MaTeMaTUYECKUX
3HAHUW 3aTPYJHEHO I[MOHMMAaHUE MPUHLUIOB YCTPOMCTBA M UCIIOJIb30BaHUS
COBPEMEHHOW TEXHUKH, BOCHPHUATHE ¢ HHTEPHpETaIs PasHOOOpa3HOM
COIMAJIbHON, SKOHOMUYECKOHW, MONMUTHYEeCKor uHdopmarmu, MmanodpdekTuBHa
MOBCEHEBHAS  TMpaKTUYeCKas  JeATeNbHOCTh. Bo  MHormx  cdepax
poeCCHOHANLHON NIeATETbHOCTH TPEOYIOTCS YMEHHUS BBITIOJIHATH PACUETHI,
COCTABJISITH QJITOPUTMBI, TPUMEHSITh (OPMYJIbI, MPOBOJUTH TECOMETPUUECKHE



U3MEpPEHUs M TMOCTPOCHHs, 4YHUTaTh, OOpabaThiBaTh, WHTEPIPETUPOBATH MU
peICTaBIsITh UHPOpPMALMIO B BUAE TaONMI, JUarpaMm M rpaukoB, IMOHUMATh
BEPOSTHOCTHBIN XapaKkTep CAy4YalHBIX COOBITHM.

ONHOBPEMEHHO C pacliupeHueM cdep MNpUMEHEHUs] MaTEeMaTHUKU B
COBPEMEHHOM 00111ecTBE BCE 00JIee BaXKHBIM CTAHOBUTCS MaTEMaTHUYECKUM CTUIIb
MBILUICHUSI, TPOSIBIAIOIIMNCA B OINpeneiI€HHBIX YMCTBEHHBIX HaBbIKax. B
IPOLECCE H3YYEHHs MaTeMaTHKHM B apceHand NPUEMOB M METOJOB MBIIIJICHUS
YeJloBEKa €CTECTBEHHBIM O00pa3oM BKIIOYAIOTCS MHAYKIUS W JeAYKIIHS,
o0oOIIeHre U  KOHKpeTH3alus, aHalu3 W CHUHTe3, Kilaccupukamus W
cucrteMmarusanus, aocTparupoBaHue W aHaiorus. OOBEKThl MaTEMATHYECKUX
YMO3aKJIIOUCHH, TMpaBUjia UX KOHCTPYUPOBAHHUS PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX TMOCTPOCHHM, CIOCOOCTBYIOT BBIpAaOOTKE yMeHUs (OPMYIUpPOBATH,
00OCHOBBIBaTh M JOKA3bIBATHh CYKIECHHS, TEM CaMbIM (OPMHUPYIOT JTOTHUYECKHIM
CTWJIb MbIIUIEHUs. Benymas poib NpUHAIIEKUT MaTeMaTuke B (OpMHpPOBaAHUU
QITOPUTMHYECKOW KOMITOHEHTBI MBILIIJIEHUS U BOCIIUTAHUM YMEHUM JI€HCTBOBATH
10 3aJaHHBIM AJITOPUTMAaM, COBEPIICHCTBOBATh H3BECTHBIE W KOHCTPYHPOBATh
HOBbIe. B mpolecce pemieHus 3agad — OCHOBBI JUIsl OpraHU3alud yuyeOHOMU
JEATEIbHOCTH HAa YpOKaX MaT€MAaTHKH — Pa3BUBAIOTCS TBOPYECKAs M MPUKIIAIHAS
CTOPOHBI MBIIUICHUS.

OOyueHne MareMaTuke OAET BO3MOXKHOCTh pa3BHBaTh y OOYyYaroIIMXCs
TOYHYIO, PallMOHAIBHYIO M MH(OPMATUBHYIO pedyb, YMEHHE OTOMpaTh Hamboliee
MOAXO/SIINE SI3bIKOBBIE, CHMBOJUYECKUE, rpaduUecKrue CpeCTBa sl BIPAKEHUS
CY>KJIE€HUI U HATJIAIHOTO UX MPEICTaBICHUS.

HeoOxoaumbiM ~ KOMIIOHEHTOM  OOHIEl  KyJbTypbl B  COBPEMEHHOM
TOJIKOBAaHUM  SIBJISieTCS ~ Oo0IIee  3HAKOMCTBO C  METOJaMH  TO3HAHUSA
JNENUCTBUTEILHOCTH, MPEACTABICHUE O MPEAMETe W METOJIe MaTEMAaTUKH, €ro
OTJMYUAX OT METOJOB €CTECTBEHHBIX M T'YMaHMTApPHBIX HAayK, 00 OCOOEHHOCTSIX
IPUMEHEHUST MAaTEMAaTUKH ISl PELIECHUs HAayYHbIX M NPUKIAIHBIX 3a1a4. Takum
o0Opa3oM, mMaTeMaTHyecKoe 0Opa3oBaHHME BHOCUT CBOW BKJAJ B (hOpMHpOBaHHE
o0iei KyJabTyphl yenoBeka. M3yuenne MaTeMaTHKU ClIOCOOCTBYET 3CTETHYECKOMY
BOCIIMTAHUIO YEJIOBEKA, MOHMMAHUIO KPACOThl M H3SIIECTBA MAaTEMATHYECKHX
paccyXIeHUN, BOCTIPUSATHIO TEOMETPUUYECKUX (POPM, YCBOCHHIO UJIEU CUMMETPHUH.

[IpuopurernpiMu nensimu oOydenuss maremaruke B 10-11 kimaccax Ha
0a30BOM YpPOBHE MPOJOJIKAIOT OCTABATHCA:

e (opmupoBaHHEe HEHTPATBHBIX MATEMATUYECKUX MOHATUHN (UUCII0, BEJIMYMHA,
reoMerpuyeckas  ¢urypa, TNepeMeHHas,  BEpOSATHOCTb,  (PYHKIuS,
NpPOU3BOJHAS, MHTErpan), OOECNEeYMBAIOIIMX  MPEEMCTBEHHOCTh U
NEPCIIEKTUBHOCTh MAaTEMATUYECKOTO 00pa30BaHus 00ydaroImnXCs;

® T0JBEJCHHE OOYYAIOIIMUXCS HA JAOCTYNHOM JUJIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATUKH U OKPY>KArOLIEro MUpa, HOHUMAaHUI0 MaTEMATHKU
KaK 4acTH O0Ilel KyJIbTypbl 4eJIOBEUECTBA;

® Ppa3BUTHE UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEW O0yUarouuxcs,
NIO3HABATEJIbHON AaKTMBHOCTH, MCCIENI0BATENbCKUX YMEHHH, KPUTHUHOCTU
MBIIUIEHUS], UHTEPECa K U3YYEHHUIO MATEMaTUKU;



e (dopmupoBaHue PYHKIIMOHATHHOW MAaTEeMAaTHUYECKOW TPAMOTHOCTH: YMEHUS
pacrno3HaBaTh ~MAaTeMAaTHYECKHE acCleKThl B  pPEabHbIX KU3HEHHBIX
CUTyallUsIX U TMPU M3YYCHUHM JPYTUX Y4EOHBIX MPEAMETOB, MPOSBICHHUS
3aBUCUMOCTENl M 3aKOHOMEpHOCTeW, (opMynupoBaTh HMX Ha SA3bIKE
MaTEeMaTHUKHU U CO3/1aBaTh MaTEMAaTUYECKUE MOJIENH, IPUMEHSATh OCBOCHHBIN
MaTeMaTUYECKUl amnmapar il pEHIeHUsT MPaKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLIEHUBATH MTOJIYYEHHBIE PE3YJIbTATHI.

OCHOBHBIMH JIMHUSAMHU cojiep:kaHusi Mmatematuku B 10—11 kmaccax 6a3oBoro

YpOBHSI SBIAIOTCS: «Ymcnma w BEMHCICHUS», «Anredpa» («AnreOpandeckue
BBIpAXKEHUS», «YpaBHEHHUS M HepaBeHCTBay»), «Hawana wmaTeMaTndeckoro
ananuza», «l'eometpusi» («['eomerpuueckue GUTYypsl W UX  CBOMCTBay,
«M3MepeHune reoOMeTpUYECKUX BEIIMYUHY), «BeposTHOCTh U cratuctukay. [lanHble
JMHUU PA3BUBAIOTCS MapaJlieIbHO, KaXKJas B COOTBETCTBUU C COOCTBEHHOMU
JIOTUKOM, OJTHAKO HE HE3aBUCUMO OJIHA OT JpPYroi, a B TECHOM KOHTAaKTE U
B3aumoencTu. Kpome 3Toro, ux oOBEAMHSIET JIOTMYECKas COCTaBIISIONIAs,
TPAAULMOHHO MPHUCYIIAasi MAaTEMATUKE W IMPOHU3BIBAIOIIAS BCE MATEMAaTHYECKHUE
Kypchl U coxaepxatenbHbie JuHUU. CdhopmynupoBanHoe Bo DPI'OC COO
TpeOOBaHUE «YMEHUE ONEPUPOBATH MOHATUSAMU: ONPEACIICHUE, AKCUOMA, TEOpEMA,
CJIEJICTBHE, CBOMCTBO, MPU3HAK, I0KA3aTEIIbCTBO, PABHOCUIIbHBIE (DOPMYIUPOBKH,
ymeHue (opmyaupoBaTh O00OpaTHOE U  MPOTHUBOIOJOKHOE  YTBEPKICHUE,
MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, UCIOJIB30BATH METOJI MAaTeMaTUYECKOU
WHIYKIUH, TPOBOAUTH JIOKA3aTeNbHbIC PACCYXKICHUS TIPU PEIICHUH 3ajad,
OLICHMBATh JIOTUYECKYI0 MPaBUIBHOCTh PACCYXKACHUID» OTHOCUTCS KO BCEM
y4eOHBIM Kypcam, a OpMUPOBAHUE JTOTMUECKUX YMEHUN pacipenensieTcs no BceM
rojiaM oOy4eHHsI Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus.

B cootBerctBun ¢ ®I'OC COO wmaremaTuka SBISETCS 005S3aTE€IbHBIM
peIMETOM Ha JaHHOM YpoBHE oOpaszoBanusi. Hacrosimiedt mporpammoit 1o
MaTeMaTHKe MpeayCMaTpUBAETCs U3ydeHue yuyeOHoro npeamera «MatemaTtuka» B
pamMKax TpEX Y4eOHBIX KypCOB: «Ayredpa v Havajlla MaTeMaTHYECKOTO aHAIN3ay,
«I'eomerpust», «BepoSATHOCT U CTAaTUCTHUKa». {OOpPMUPOBAHUE JIOTHUYECKHUX
YMEHUHN OCYLIECTBISETCS Ha MPOTSHKEHUH BCEX JIET 00YUYEHUsI HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHus, a 3JIEMEHTHl JOTMKHM BKIIOYAIOTCS B COJEP)KaHHE BCEX
Ha3BaHHBIX BBIIIE YUEOHBIX KYPCOB.

OO0111ee KOJIMYECTBO YAacOB, HANpPaBJICHHBIX HAa W3YYEHUE MATEMAaTHKU Ha
6a3zoBoM ypoBHe —340: B 10 kiacce — 170 gaca (5 yacoB B Hefento), B 11 kinacce —
1704aca (5 4yacoB B HEJIEIIIO).



COAEPKAHUE OBYUYEHUSA
Aureopa
10 KJIACC

Yucia v BbIYMCICHUS

Panmonaneupie uncia. OOBIKHOBEHHBIE M JECATUYHBIC IPOOH, MPOILICHTHI,
OeckoHeuHble mepuoandeckue npodu. I[lpumenenue npobeit W MPOIEHTOB IS
peleHns NPUKIaaHbIX 3a4a9 U3 Pa3JIMYHbIX OTPACiIed 3HAHUN U PEaIbHOM KU3HH.

JlelicTBuTEeNbHBIE YHWCIIA. PanvoHanbHBIE W UPPAMOHAIBHBIE YHUCITA.
Apudpmernueckue  omnepauMM € JICWCTBUTEIBHBIMU  yHclIaMd.  Monyib
JNEHCTBUTENLHOTO YKcia U ero cBoicTBa. [IpuOmmkEéHHbIE BBIYUCIECHUS, ITpaBUIia
OKpPYIJICHUs], IPUKUIKA U OLIEHKA PE3yJIbTaTa BbIYMCICHUMN.

Crenenp ¢ wnenelM MnokasareneM. buHom HerotoHa. Hcnosb3oBaHue
HNOJXOAIIEeH (POPMBI 3aIIMCH AEUCTBUTEIBHBIX YUCEN JJISl PEILICHUS TPAKTUYECKUX
3a/1a4 U NPEICTABIICHUS JaHHBIX.

ApudpmeTnueckuii KOpeHb HaTypaIbHON CTENIEHU U €r0 CBOWCTBA.

CreneHb C palMOHAJIBHBIM IOKA3aTeIeM MW €€ CBOWMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm umcna. CpoiictBa norapudma. JleciTuuHble M HaTypajbHbIE
JorapuMsl.

CuHyC, KOCHMHYC, TaHI'€HC, KOTAHI€HC YHCIOBOIO apryMeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTAaHI'E€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHeHUs. PaBHOCUIIBHBIE YpaBHEHUS W ypaBHEHMs-CIEACTBUA. HepaBeHCTBO,
peleHrne HepaBeHC CTBA.

OCHOBHBIE METOBI PELIECHUS 1IeNIbIX U APOOHO-PAMOHANIBHBIX YPaBHEHUH U
HEPaBEHCTB. MHOTOYICHb OT OJHOW MNEpeMEHHOW. JleneHue MHOrodjeHa Ha
MHOIO4JIeH ¢ ocratkoM. Teopema be3dy. MHOrouwieHsl ¢  LEJIBIMHU
koapurmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUHN, COJIEPXKAIINUX CTENIEHU U KOPHHU.

HppanmonanbHbie YpaBHEHHS. OcHOBHBIE METOBI peLeHus
VppalMOHAIbHbIX YPAaBHECHUM.

[lokazarenbHble ypaBHEHUS. OCHOBHBIE METOJbI PEIICHUS IMOKA3aTEJIbHBIX

YPaBHEHHUM.

[IpeoOpazoBaHue BhIpaXKEHHH, COACPIKANTUX JTOTapU(MBI.

Jlorapudmuueckue YpaBHEHHUS. OcHoBHbIE METO/IbI peueHus
Jorapu(pMUYECKUX ypaBHEHUH.

OcHoBHbIE TPUTOHOMETPUYECKHUE (hopMyIIHL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cucreM nMHEHHBIX YpaBHEHHMH. Marpuua CUCTEMBbl JMHEHWHBIX
ypaBHeHui. Onpenenurens MaTpULbl 2X2, €ro TIE€OMETPUYECKMM CMBICI U
CBOMCTBA, BBIUMCICHUE €0 3HAYCHUs, IPUMEHEHUE OINPEHCINUTENS ISl PELICHUS
CUCTEMBl JIMHEWHBIX YypaBHEHHU. PelleHne mNpuKIagHBIX 3a1ad C ITOMOIIBIO
CUCTEMBl JIMHEHHBIX ypaBHeHUM. lccienoBaHne ITOCTPOEHHOM MOJENU C
IIOMOILBIO MaTPHUILL U OIPEIEITUTEIICH.

[IocTpoeHne MareMaTM4eCKUX MOJEIEH pealbHOM CUTyallMd C ITOMOILIBIO
YPaBHEHUM W HEPABEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJa4 U3 pa3IUYHbIX O0JlacTell HayKW M peajbHOU
YKU3HH.

DyHKIUHN U TPAPUKH

@OyHKIuMsA, cnocoObl 3amaHusg (yHKUMH. B3auMHO oOpartHble (YHKUHUU.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OO6usacTb ompeneNieHuss U MHOXECTBO 3HaueHuM ¢ynkumu. Hynu ¢yHKuuu.
[TpoMexyTKH 3HAKONOCTOSTHCTBA. YETHBIE U HeuéTHble QpyHKIMU. [lepuonnyeckue
¢ynkun. IlpomMexxyTku MOHOTOHHOCTM (pyHKUMH. MakCHUMyMbl U MUHHUMYMBI
¢ynkun. Hanbonpiiee n HauMeHblllee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

JluneiiHasi, KBaJpaTU4Has M JpPOOHO-TUHEHHAsT (QYHKIUH. DJIEeMEHTapHOE
UCCIJIEJOBaHKUE U IOCTPOCHUE UX IPa(PUKOB.

CreneHHast pyHKIMS C HATYpaJIbHBIM M LIEJbIM MoKa3atenaem. E€ cBoiicTBa u
rpaduk. CBoiicTBa M rpapuk KOpHS N-OM CTENEHM Kak (YHKUHUHU OOpaTHOU
CTENIEHU C HaTypaJbHBIM [MOKA3aTEJIEM.

[lokazatenbHast u Jorapupmuueckas (pyHKIUU, UX CBOWCTBA U TIpaduKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs YpABHEHUH.

TpuroHomeTpuyeckas OKpPYKHOCTb, ONpPEIEIEHUE TPUTOHOMETPUUYECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

OYHKIMOHAIBHBIE 3aBUCHMOCTH B PEAIbHBIX IIpoleccax M  SBJICHHUSIX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana maTeMaTH4eCKOr0 aHAJIN3A

[TocaenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs IIOCJIEIOBaTeabHOCTENH. MeTton
MaTeMaTU4eCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaTEMATHYECKOIO aHajiu3a Kak
aHaJIn3a OECKOHEYHO MAJIBIX.

Apudmernueckas U reoMeTpuyeckas mporpeccuu. beckoHeuHo yObIBaroIast
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO yOBIBAIOIIEH TeOMETpUYECKON
IIPOIrPECCUHU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Yuco €. Popmyiia CI0KHBIX
npoueHToB. Mcnonb3oBaHWE TMPOTPEecCHMU JUIsl  PELIeHUs pealbHBbIX —3a1ay
MPUKJIAJHOTO XapakKTepa.

HemnpepriBHble GyHKIMM U WX CBOMCTBA. TOYKM paspbiBa. ACHMOTOTHI
rpadukoB ¢ynkiuit. CBoiicTBa (GYHKIIMHA HENPEPHIBHBIX Ha OTpe3ke. MeTon
WHTEPBAJIOB JUIsl PEIICHUS HEpaBEeHCTB. l[IpuMeHeHHe CBOICTB HENPEPBIBHBIX
byHKIMI 1715 perieHus 3aaa4.

[lepBas u BTOpas nmpousBogHble PyHKIMH. Onpenenenre, reOMeTPUUECKUN U
buznyecKkuii CMbICT MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUU.



[IpousBogubie  anemeHTapHbix  QyHkumit.  IlpomsBogHass ~ cymMmBbl,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoxecTBO,  omepalMd  HajJ ~ MHOXECTBAMM WM HMX  CBOMCTBA.
Juarpammsl Oiinepa—Benna. [IpruMeHeHne TeoOpeTHKO-MHOKECTBEHHOTO anmapara
JUIsL OIIMCAaHUS PEabHBIX IPOLIECCOB U SIBJICHUM, NPU PEUICHUM 3a1ad U3 APYIUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MAaTeMaTUYECKOTO OOBEKTa, CIEACTBHE,
JI0Ka3aTEIbCTBO, PABHOCHIIBHBIC YDABHEHHS.

11 KIIACC

Yucsia ¥ BbIYMCICHUS

Harypanbabie u nensle yucia. [IpuMeHeHne NMpU3HAKOB IEIUMOCTH LIEJBIX
yuces, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpaTtHoe (aanee — HOK), ocratkoB no mosyito, anropurma EBkinaa ans pemnienus
3a/1a4 B LIEJIBIX YUCIIAX.

KomnnekcHble uucna. AnreOpanyeckass U TPUTOHOMETpHUUYecKas (HOPMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Omnepalnud ¢ KOMIUIEKCHBIMU
yrcaamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHrn u3 KOMIUIEKCHOTO uuchia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PEIICHHs] (PU3NUECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucrteMa H COBOKYNHOCTh YPAaBHEHUM W HEPABEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CIICICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEW  TPUTOHOMETPUYECKUX  YpPaBHEHUA C  MOMOIIbIO
TPUTOHOMETPUYECKON OKPYKHOCTH. Perenne TpuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHBIE METO/ABl pEHICHHs] [OKAa3aTelIbHBIX U  JIOrapu(PMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PEUICHUS CUCTEM W COBOKYNHOCTEH palMOHAJIbHBIX,
UPPaALMOHATIbHBIX, IOKA3aTEeIbHBIX U JJOTapU(PMHUUECKUX YPaBHEHHIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IIapaMeETPaMHU.

[IpymMeneHne  ypaBHEHUN, CHUCTEM UM  HEPABEHCTB K  PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJady M3 pa3IuyHbIX 00JlacTeld HayKu U pealbHOU
YKW3HU, UHTEPIIPETALNS MIOJYYEHHBIX PE3YJIbTATOB.

DYyHKIUHN U TPAPUKH

I'padpux xommosunuu ¢yHkuuid. ['eomerpuueckre o0pasbl ypaBHEHUU U
HEPABEHCTB Ha KOOPAUHATHOM IMJIOCKOCTH.

Tpuronomerpruueckne QPyHKITUU, UX CBOWCTBA U TPAPUKH.

['padrueckne Meroapl perieHUss ypaBHEHHWW W HepaBeHCTB. [ 'paduueckue
METO/bI PELICHMs 3a/1a4 C TapaMeTpaMH.

Hcnonp3oBanue rpadukoB (QYHKIHUN A7 HWCCIEIOBAaHUS IPOILECCOB H
3aBHCHUMOCTEH, KOTOpPbhIE€ BO3HUKAIOT MPH PEIICHUWU 3a7ad U3 JAPYTruX y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.



Hauana maTemaTHu4ecKkoro anajamnsa

[IpumMeHeHue nMpou3BOJHON K HCCIIeOBaHUIO (QYHKIUA HA MOHOTOHHOCTH U
sKkcTpeMyMmbl.  Haxoxaenue  HauOosblllero W HAMMEHBIIEro  3HAYEHUU
HEMpepbIBHON (QYHKIIMU HA OTPE3KE.

[IpuMeHeHnE TPOU3BOJHOM JUIsI HAXOXKIACHUS HAWIYYIIEro pEUICHUS B
NPUKIAIHBIX 3a/adax, Uil ONpPEAEIICHUS CKOPOCTH M YCKOPEHUs Mpolecca,
3a1aHHOTO (hOPMYJION UK rpaduKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. IlepBooOpa3HbIe
aneMeHTapHbIX QpyHkuuid. [IpaBuna HaxoxaeHUS TEPBOOOPa3HBIX.

NHuterpan. ['eoMeTpryecKuil CMbICT HHTErpasia. Berancienue onpener€éHHoro
uHTerpaia no popmyie Herotona-Jleionuna.

[IpumeHeHnne uHTErpana il HAXOXKICHUS IUIOMIAIEH IUIOCKUX (GUTYp U
00BEMOB F€OMETPUUECKHUX TEIL.

[Ipumepsl pemieHuit  nuddepeHraIbHbIX  ypaBHeHU. MaTtemaTtudyeckoe
MOJICJIMPOBAaHUE peaJbHBIX TPOLECCOB € MOMOLIBI U depeHIaTIbHbIX
YPaBHEHUM.

I'eomerpusn
10 KJIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS  CTEpEOMETpUM. Touka, TmpsAMas, IUIOCKOCT,
npoctpaHcTBO. [loHsAiTHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnoyioKE€HHE NPSMBIX B IIPOCTPAHCTBE: IIEPECEKaroIIMecs,
IapajulesibHble W CKpelmBarolmuecss npsmble. [Ipu3Haku CKpelmmBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEN B MIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIETBHOCTD TPEX NPSIMBIX, APAIIIEIBHOCTD MPAMOU
U 1uiockocTu. [lapamienbHoe M LEHTpabHOE TNPOEKTHUPOBAHHUE, HU300paKeHUE
¢uryp. OcCHOBHbIE CBOMCTBa MapajJIeIbHOTO TNpoeKTHpoBaHUs. W300paxeHue
buryp B mapayuienbHOM MPOEKIUHU. YTJbl C COHANPaBICHHBIMUA CTOPOHAMM, YTOJ
MEXKy NMPAMBIMH B IPOCTpaHCTBE. [lapanmenbHOCTh MIIOCKOCTEN: NapalieibHbIE
IIJIOCKOCTH, CBOWCTBA HapajijIeabHbIX IJIOCKOCTEHN. IIpocrenmue
NPOCTPAHCTBEHHbIE (QUIYyphl HA IUIOCKOCTH: TETpaj’Ap, MapajulelienuIe],
MMOCTPOEHUE CEUCHUN.

[leprieHIUKYJISIPHOCTh MPSIMOM Y IUIOCKOCTH: NEPHEHAUKYISPHBIE MIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MNapAUICIbHBIE W TEPIEHANKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NIEPIECHINKYJIAPHOU IIJIOCKOCTH. OpTtoronajibHOe IIPOEKTUPOBAHHUE.
IleprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT TM[psAMOM A0  IJIOCKOCTH,  MpOoeKuus  GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEH: TNPHU3HAK  NEPHNEHIUMKYJSIPHOCTH  JIBYX
I0cKocTer. Teopema o0 TpEX MEpPIEeHINKYIIAPAX.



Yriael B IPOCTPAHCTBE: yroj MEXAY NPSIMOM M IJIOCKOCTBIO, JBYI'DAHHBIN
yroJ, JUHEUHBIN YIoJl JIBYTPAHHOTO yriia. TPEXTPAaHHBIM U MHOTOTPAHHBIC YTJIBI.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro ymia. CBOHCTBa IUIOCKMX H
JBYTPAHHBIX YTIJIOB TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB W CHUHYCOB IS
TPEXTPAHHOTO yIJa.

MHoOrorpaHHuKu

Buasl MHOTOrpaHHUKOB, pa3BEPTKA MHoOrorpaHHuka. [Ipusma: n-yrosbHas
npusMa, mpsiMasi 1 HaKJIOHHAs MPU3MBI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenenumiesn, NOPSAMOYTOJBHBIA — NApajUleenune];] ©W €ro  CBOMCTBA.
Kparyaiime mnyTM Ha TIOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass Tteopema I[ludaropa. Ilupamuma: n-yronpHas mnHpamuja,
npaBuwibHas W yceu€HHas nupamuiabl. CBoiicTBa péOGep M OOKOBBIX TI'paHel
MPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKH: IIPAaBWIbHAS IpU3Ma U
IpaBWIbHAs NUpamMuAa, IPAaBWIbHAs TPEYroJbHAs NUPaMHUAA W IPABHIBHBIN
TeTpasap, KyO. IlpeacraBieHue O NpaBWIBHBIX MHOTOIPAaHHUKAX: OKTadJIp,
JOACKAdIP U UKOCADIP.

Bbruncnenne 31€MEHTOB MHOTOTPAHHUKOB: pEOpa, OUaroHajld, YIJIbL.
[Tnomanp OOKOBOM MOBEPXHOCTHM U TIOJHOM IMOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIA/b OCHOBaHUI, TeopeMa O OOKOBOH MOBEPXHOCTH NPSIMON MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH NPAaBUIBHOM MHpPaMUIb,
TEOpPEMA O TUIOIIAIN YCEYEHHON TMPAMHU/IBI.

CumMmeTpuss B NPOCTPAHCTBE. ODJIEMEHTBl CHUMMETPUU  IPaBUJIBHBIX
MHOTOTPaHHUKOB. CHUMMETpHsT B TMPAaBWIBHOM MHOTIOTPAaHHUKE: CHMMETPUS
napajulelienunena, CUMMETPHUS IPAaBWIBHBIX NPHU3M, CUMMETpHUsS NPaBUIBHOU
MAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[IoHATHSA: BEKTOpP B IIPOCTPAHCTBE, HYJIEBOM BEKTOpP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIE, COHANPABJICHHBIE MW  IIPOTUBOIIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [IeHCTBUSI ¢ BEKTOpPAMHU: CI0KEHUE
U BBIYATAHUE BEKTOPOB, CYMMa HECKOJIbBKUX BEKTOPOB, YMHOKCHUE BEKTOpa Ha
yucyo. CBoMCTBa CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHIL. [Ipu3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamnenenunena. Teopema O pas3loKEHUMM BEKTOpAa IO TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. KoopaumHatel BekTopa. CBs3b MEXAy KOOpAMHATAMHM BEKTOpa U
KOOpAMHATaMH TOYEK. YTOJN MEKIy Bekropamu. CKalsipHOE MPOU3BEINECHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[loHATHS: UWIMHAPUYECKAass TIOBEPXHOCTh, KOHHYECKAsi IOBEPXHOCTbD,
cepudeckas IMOBEPXHOCTh, OOpasyromue TmoBepxHocTell. Tema BpaieHus:
IIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map. B3aumHoe pacnoioxeHue
chepbl U IUIOCKOCTH, KacaTelbHasi IUIOCKOCTh K cdepe. M3ob0paxkenue ten



BpallleHus Ha TuIocKocTu. Pa3éprka mummHapa u koHyca. Cummerpus cepbl u
niapa.

O6béM. OcHoBHBIE cBoHcTBa 00BEMOB Teil. Teopema 00 o00BEME
NPsIMOYTOJILHOTO Tapajuienenurnena u cieactBus u3 He€. OObEM mpsMoil U
HAKJIOHHOM MPU3MBI, HWJIMHIpA, TUpaMuibl U1 KoHyca. O0bEM 11apa U 1M1apoBOTO
CErMEHTA.

KoMOuHanuy Ten BpailleHuss U MHOrorpaHHUKOB. [Ipu3ma, BhnucaHHas B
WIMHApP, ONHCaHHAs oOKojo ImHApa. llepeceuenne cdepsl U mapa ¢
wiockocThio. Kacanue mapa u chepsl miockocTsio. [loHSATHE MHOTOTpaHHUKA,
OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIHUCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILCHHUS.

[Inomaas MOBEPXHOCTH LMWIMHJpA, KOHYca, IUiomaab chepbl U €€ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANEH MMOBEPXHOCTEN
noo0HbIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romorteTHs. PemieHue 3amay Ha
IIJIOCKOCTH € UCIIOJIb30BaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOIPAHHUKOB U TEJI BPAlllEHUs: CEYEHUS LUIIMH]IpA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYeHHS KOHyca (MapajuielbHbIe
OCHOBAHMIO U IPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbI IIOCTPOCHHUS
CEYCHUN: METOJ| CIEN0B, METOJ BHYTPEHHEIO IPOEKTUPOBAHUA, METOJ IIEpeHOca
CEKYIIEH TIIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bekrtoper B mpoctpancTBe. Omnepanuu  Hajx BeKTopamMu. BekrtopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOrO yMHOXeHUA. lIpsMoyronpHas
cucreMa KoopauHat B mpoctpancTBe. Koopaunatel BekTopa. Pazmoxenne BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIA METOJ NPH PEIIEHUH TIeOMETPUYECKHX
3a;ad.

J{BUKeHNs] B IPOCTPAHCTBE

JBrxenus mpoctpancTBa. OtoOpaxkeHus. J[B>KEHHS W PaBEHCTBO (uUryp.
OO6mme cBoiicTBa JBWKCHWH. Buabl JBMKCHUH: TapaulelbHBIA IEPEHOC,
LHEHTpaJbHasl CHUMMETPUS, 3€pKajlbHasi CUMMETpHs, IMOBOPOT BOKPYr MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.

BeposiTHOCTB M CTATHCTHKA

10 KVIACC

['pad, cBsa3ubIil rpad, mytu B rpade: 1ukiibl U 1enu. CteneHb (BaJICHTHOCTH)
BepiuHbL. ['padsl Ha mmockoctu. [lepeBbs.

CrydaitHble 9KCTIEPUMEHTHI (OTIBITHI) U CITydailHbIe COOBITHS. DJIeMEHTapHbIE
COOBITHS (MCXO0/b1). BeposITHOCTD CiIydyaltHOTO COOBITHS. BIM30CTh 4aCTOTHI U
BEpOSTHOCTU cOOBITHI. CiTydaliHbIE OTBITHI C PABHOBO3MOKHBIMH
AJIIEMEHTAPHBIMU COOBITHUSIMHU.

Omneparuu Hax COOBITUAMH: TIEpeceUeHue, 00 bEeTUNHEHUE, TPOTUBOTIOJIOKHBIC
coObITHs. J{narpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSATHOCTEM.



YcmoBHAs BEpOSATHOCTh. Y MHOKEHUE BEPOATHOCTEN. JlepeBo cirydatHOTO
skcriepuMenTa. @opmyra moiHou BeposstHOCTH. PopMmyna baiteca. HezaBrucumbie
COOBITHSI.

bunapHbIi citydaliHbIN ONIBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumbie
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIBITAHUM A0 nepBoro ycnexa. [lepectaHoBku
u akropuan. Yucno coueranuii. Tpeyronpuuk [lackans. dopmysa 6uHoMa
Herorona.

Cepust He3aBUCUMBIX UctibITaHuil bepHyun. Ciy4aiiHelil BBIOOp 13
KOHEYHOM COBOKYITHOCTH.

Cnyuaiinasg BennuuHa. Pactipenenenue BeposiTHocTel. Jlnarpamma
pacnipeneneHus. Onepanuu Haj CIydyallHbIMU BeJIMUMHaMu. buHapHas ciyvyaiiHas
BennunHA. [IpuMepsl pactipeeneHnii, B TOM YUCIIE TEOMETPUUECKOE U
OMHOMHAJIBHOE.

11 KIIACC

CoBMeCTHOE paclpeneNeHUe IBYX CIIy4aiiHbIX Beau4unH. HesaBucrumelie
CJIy4alHbI€ BEJIMYHHBI.

MaremaTtuueckoe 0XKHUAaHNe CIy4aillHON BEJIMYUHBI (pacipeieeHus).
[Tpumepsl IpUMEHEHNSI MATEMAaTUUECKOIO O’KUaHUS (CTpaxoBaHUE, JOTEpEs]).
MateMatnyeckoe oKuJlaHue OMHApHOU CIy4ailHOM BeMMYMHbBIL. MaremaTnuecKkoe
O’KMJIAHUE CyMMBI CIIyYalHbIX BEJIMYMH. MaTeMaTH4ecKoe 0KUJaHue
reOMETPUYECKOT0 U OMHOMHUAJIBHOTO pacipeieICHU .

Jlucnepcus v CTaHIAPTHOE OTKJIOHEHHUE CITyYaiiHON BEJIMYMHBI
(pacnpenenenus). Jlucrnepcust OMHApHOW CilydaliHOM BeJIMUMHBL. MaTteMaTu4eckoe
O’KMJIAHUE TIPOU3BEICHUS U AUCIIEPCUS CYMMbI HE3aBUCUMBIX CIIyYaHHBIX
BeJIMUMH. Jlucnepcus v cTaHAapTHOE OTKIIOHEHHE OMHOMHUAIBHOTO
pactpenenenus. Jlucrepcrs U CTaHAAPTHOE OTKJIIOHEHUE N€OMETPUYECKOTO
pacrpenencHusl.

HepasenctBo YeOniméBa. Teopema Ueonimera. Teopema bepuymnu. 3akon
Oonpimx yucen. Beibopounsiii MeToa uccienoBanuii. Beibopounbie
xapakTepucTuku. OlleHUBaHUE BEPOSITHOCTH COOBITHS 11O BEIOOPOYHBIM JIaHHBIM.
[IpoBepka mpoCTENIMX THUITOTE3 C MTOMOIIBIO U3YYEHHBIX PACIpPEICIICHUM.

HenpepsiBHbIe cityyalinbie BeanyuHbl. [Ipumepbl. @yHKIMS IUIOTHOCTH
BEPOSATHOCTHU pacrpenesncHus. PaBHOMepHOE paciipeeNieHue U €ro CBOMCTBA.
3agauu, MPUBOJSIIME K ITOKA3aTEIILHOMY PacIpeAeIeHUI0. 3a1auu, IPUBOASIINE K
HOpPMaJbHOMY pacnpenesieHn0. OyHKIHS TUIOTHOCTA BEPOATHOCTH
MOKAa3aTeJIbHOTO pacnpeeneHusi, QyHKIUS MIIOTHOCTH BEPOSTHOCTH HOPMAJIBHOTO
pacupenenenus. PyHKIUS INIOTHOCTH U CBOMCTBA HOPMAJIbHOI'O PaCIpeIeIICHUS.

[TocnenoBaTeabHOCTh OJJMHOYHBIX HE3aBUCUMBIX COOBITUN. 3aauH,
IIpUBOJILIME K pacnpenenennto Ilyaccona.

KoBapuanus nByx cimydaiinpix BenmurH. KoadpumuenT nuneinoi
koppesiii. CoBMeCTHbIE HAOIOIEHUS IBYX BelTWYrH. Be1OOpOUHBIii
koddpumreHT Koppensuu. Paznuure Mex Iy TMHEWHON CBA3BIO U TPUIHMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs1 perpeccus, METOX HANMEHBIINX KBaJAPATOB.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
MATEMATHUKE HA YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpakaaHCKOro BOCTIMTAHUS:
c(OPMUPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUAIOUIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO OOIIECTBA, IPEICTABICHHE O
MaTEMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYP, SBICHUMH,
MpoIEAYp IPAKIAHCKOT0 0011IeCTBa (BBIOOPHI, OMPOCHI U APYTO€), YMEHUE
B3aMMOJICHCTBOBATh C COMATLHBIMU HHCTUTYTAMH B COOTBETCTBUU C UX
GyHKUIUSIMY ¥ HA3HAYCHUEM;

2) MATPHOTHYECKOT0 BOCIIUTAHMSA:
c(hOpMHUPOBAHHOCTH POCCUNUCKON TPAKIAHCKON UIACHTUYHOCTH, YBAXKEHHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUNCKONW MaTeMaTUKH, IICHHOCTHOE OTHOIICHHUE K
JOCTHKEHUSIM POCCUMUCKUX MaTEMAaTUKOB M POCCUHCKON MaTEMaTHYECKOM IIIKOJIbI,
UCITIOJIb30BAaHUE ITUX JOCTHKEHUM B IPYTUX HayKaX, TEXHOJOTHUAX, chepax
HYKOHOMUKHU;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSIL:
O CO3HAHME TyXOBHBIX LICHHOCTEN POCCUICKOr0 Hapoaa, CPOPMUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEACHMS, CBA3aHHOTO C TPAKTHUECKUM
IIPUMEHEHUEM JOCTHKEHNN HAYKHU U AEATEIBHOCTHIO YUEHOTO, OCOZHAHUE
JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTONYMBOTO OYIyIIETO;

4) 3¢TEeTH4eCKOTr0 BOCIIUTAHMS
ACTETUYECKOE OTHOIICHUE K MUPY, BKITIOUAsl SCTETUKY MAaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 33714, PEIICHHM, PACCYKICHUN, BOCTTPUUMYHUBOCTD
K MaTeMaTHYECKUM acTleKTaM Pa3IuYHbIX BUOB UCKYCCTBA,;

5) ¢pu3HIeCKOro BOCIIUTAHMS:
c(hOpMHPOBAHHOCTh YMEHHS IPUMEHSITh MAaTEMAaTHUECKHE 3HAHUS B MHTEpECax
3JI0POBOTO U OE30MaCHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K CBOEMY
3JI0POBBIO (30POBOE MUTAHUE, COATAHCUPOBAHHBIN PEXXUM 3aHATHN U OTABIXA,
perynsipHas ¢pu3nuecKas akTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE MPU
3aHATUAX CIIOPTUBHO-030POBUTEIHHON AEITEITHLHOCTHIO;

6) Tpya0BOro BOCIIMTAHUSI:
TOTOBHOCTH K TPYAY, OCO3HAHUE IICHHOCTH TPYIO0IIO0MS, HHTEPEC K PA3INIHBIM
chepam npodeccuoHaNbHOM AESTEILHOCTH, CBSI3aHHBIM C MATEMATUKOMN U €&
PUJIOKEHUSIMU, YMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOP Oyaymiei nmpodeccun u
peann30BhIBATH COOCTBEHHBIC KU3HEHHBIE TUIAHBI, TOTOBHOCTh M CIIOCOOHOCTD K
MaTeMaTHYeCKOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO HA TIPOTSIKEHUN BCEH
YKU3HH, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUH MPAKTHYECCKUX 3a/1a4
MaTeMaTHYeCKOI HaNpaBIeHHOCTH;

7) 3KOJIOTHYECKOr0 BOCIIUTAHHUS:



c(OPMHUPOBAHHOCTh IKOJIOTUYECKOHN KYIbTYphl, TOHUMAaHUE BIUSHUS
COLIMAIBHOOKOHOMHUYECKUX MPOLECCOB Ha COCTOSIHUE IPUPOAHON U COLUAIBHON
Cpelbl, 0OCO3HaHUE TI100aIbHOI0 XapaKTepa SKOJIOTMUYECKUX po0eM, OpUEeHTaLUs
Ha IPUMEHEHNE MaTeEMaTUYEeCKUX 3HaHUMU JJIs peleHus 3a7a4d B 00JacTu
OKpY Karollel Cpeibl, INIAHNPOBAHUE NIOCTYIIKOB M OLIEHKH X BO3MOXHBIX
IIOCJIEICTBUM JUIs1 OKPY KAIOLIEH CPEIbl;

8) HeHHOCTH HAYYHOTO MO3HAHUS:
c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTHKU, TOHUMAaHUE MAaTEMaTHYECKON HAYKH
KaK cepbl YeTOBEYECKOM e TEIBHOCTH, ITANOB €€ Pa3BUTHUS U 3HAUUMOCTH IS
pPa3BUTHS LIUBUIN3ALMHU, OBJIAJICHUE A3bIKOM MAaTEMAaTUKNA U MaTEMAaTUYECKON
KyJbTYPOU KaK CpPEJCTBOM MO3HAHUSI MUPA, TOTOBHOCTb OCYILECTBIISATh
MPOEKTHYIO M HCCIIEOBATENBCKYIO AESATENbHOCTh HHINBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

B pe3ynbrare nzydeHus MaTeMaTUKH Ha YPOBHE CpPEIHETO 00111ero oopa3oBaHus y
oOyuarorierocs 0yayT cpopMHpOBaHbI MO3HABATEIIPHBIC YHUBEPCAIbHBIC YUeOHbIS
NeWCTBUS, KOMMYHUKAaTUBHBIC YHHUBEPCAIbHbIE yUeOHbBIC NEeHCTBUS, PETYISATHBHBIC
YHUBEpPCAJIbHBIC YICOHBIC ICHCTBUS, COBMECTHAS JICSITCIHBHOCTD.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBUS
ba3oBble jornueckmne geicTBUs:

® BEBISBIIATH U XapaKTEPHU30BaTh CYIMICCTBECHHBIC TPU3HAKK MaTEMaTHIECKUX
00BEKTOB, TMOHATUH, OTHOIICHUN MEXTy TOHATHIMHU, (POPMYIUPOBATH
OTIpeJICIICHHS TIOHSITHM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK
KJaccu(ukanyy, OCHOBaHMs JiJisi 0000IIEHUS M CPABHEHHUSI, KPUTEPUU
MIPOBOJIUMOTO aHAJIN3A;

® BOCIPUHUMATh, GOPMYIHPOBATH U IPEOOPA3OBHIBATH CYXKICHUS
YTBEPAUTEIBHBIE U OTPUIATEbHBIC, EAMHUYHBIC, YACTHBIC U OOIIHE,
YCIIOBHBIC;

® BBIBIIATh MATEMATHYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U
npoTuBopeyrs B hakTax, JTaHHBIX, HAOTIOICHUAX U YTBEPKIACHUSX,
npemiaraTh KpUTEPUH ISl BBISIBJICHUSI 3aKOHOMEPHOCTEH U IPOTUBOPEUMH;

® JeNaTh BBIBOJIBI C UCTIOIH30BAHUEM 3aKOHOB JIOTHKH, JCTYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTUH;

® IIPOBOJUTH CAMOCTOSITEIIEHO JJOKa3aTeILCTBA MAaTEMATHUECKHIX
YTBEPKJICHUH (TIPSAMBIC M OT IIPOTUBHOTO), BEICTPAUBATh ApTyMEHTAIIHIO,
MPUBOJNUTH MPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE
CYXKIEHUS 1 BBIBOJIBL

e BBIOWPATH CIIOCOO penieHus yaeOHoM 3a1aun (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEIICHHUS, BEIOMPATh HAN00JIeE TTOAXOSIINNA ¢ YIETOM
CaMOCTOSATEILHO BBIJICTICHHBIX KPUTECPHUEB).



ba3oBble nccienoBaTeIbCKHUE 1eHCTBUA.

® CIIOJB30BaTh BOIIPOCHI KaK UCCIEA0BATEILCKUI HHCTPYMEHT MO3HAHMS,
dbopMyIMpOBaTH BOIPOCH, (PUKCHUPYIOLTHE MPOTUBOPEUHE, TIPOOIEMY,
yCTaHaBJIMBATh HCKOMOE U JJaHHOE, (POPMHUPOBATh THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINIO0, MHEHHUE;

® [POBOJUTH CAMOCTOATENIBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICIOBAHUE
M0 YCTAaHOBJIEHUIO OCOOEHHOCTEN MaTEMaTUYECKOTO OOBEKTA, SIBJICHUS,
IpoIIecca, BBISBICHUIO 3aBUCUMOCTEH MEXIY 00bEKTaMU, IBJICHUSIMU,
MpoLECCaMUu;

® CaMOCTOSITEIBHO (GOPMYIUPOBATH OOOOIIEHHS 1 BBIBOJIBI IO pe3yJibTaTam
MPOBEEHHOT0 HAOJIOICHUS, UCCIISIOBAHUSI, OLICHUBATh IOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

® [IPOTHO3MPOBATH BO3MOXKHOE PA3BUTHE IIPOIECCa, a TAK)KE BbIJIBUTaTh
MPEANOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nHpopmanueii:

® BBIIBIITH Je(UIIUTHI HHGOPMAIINH, TaHHBIX, HEOOXOAUMBIX JUISI OTBETA HA
BOIPOC U JUIsl pElICHUs 3a/1a4H;

e BBIOMpaTh HH(POPMALIUIO U3 UICTOYHUKOB Pa3IMYHbIX THUIIOB, aHAIU3UPOBATh,
CHCTEMAaTHU3UPOBATh U MHTEPIIPETHPOBATH MHPOPMAIIHIO PA3TUIHBIX BUIOB
1 (HOpM MpeCTaBICHUS;

® CTPYKTYypUPOBaTh HHGOPMAIINIO, IPEICTABIATH €€ B Pa3INYHBIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

® OILICHUBATh HAAEKHOCTh HH(OPMALIUY TTO CAMOCTOSATEIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHHMBEPCAJIbHBIC y4eOHbIC 1CHCTBUSA:

® BOCIPUHUMATH U (OPMYITUPOBATH CYKICHHS B COOTBETCTBUH C YCIOBUSIMU
U LEISIMU OOLIEHUS, SICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3PEHHUS
B YCTHBIX U TMCbMEHHBIX TEKCTAaX, 1aBaTh ITOSICHEHUS 10 X0y PELICHUS
3a/1a4i, KOMMEHTHPOBATH [OJyYEHHBIN PE3yJIbTAaT;

e B XO0je 00CYX/IEeHHUS 33a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMON TEMBI,
npo0JieMbl, pelaeMoil 3a1a4u, BbICKAa3bIBATh UCH, HAIICJICHHbIE HAa TOUCK
peleHns1, COITOCTABIIATh CBOU CYKJIECHUS C CYKICHUAMH IPYTUX
YYaCTHUKOB JHAJIOTa, 0OHAPY>KUBATh PA3IMYHME U CXOJICTBO MO3UIUHI, B
KOPpEKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;

® MIPEICTaBIISITh PE3YNbTAThI PEIICHUS 33/1a4U, IKCIIEPUMEHTA, UCCIEIOBAHNS,
MPOEKTa, CAMOCTOSITEILHO BHIOUPATh (pOpMAT BBICTYIUICHUS C YYETOM 3a/1a4
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE YHHBeEpCAJbHbIE Y4eOHbIE JelcTBUS
Camoopranusanus:
® COCTaBJIATH IUIAH, aJITOPUTM PEIIECHUS 3a/1a4u, BRLIOUPATh CIIOCOO PeIIeHus ¢
y4ETOM MUMEIOIIUXCS PECypCOB M COOCTBEHHBIX BO3MOKHOCTEH,



apryMEHTUPOBATh M KOPPEKTHUPOBATHh BAPUAHTHI PEIICHUI C YIETOM HOBOM
nHpopMaruu.
CaMOKOHTPOJIb:

® BIAJICTh HABbIKAMHU [MO3HABATEIBHON PeICKCUN KaK OCO3ZHAHUS
COBEPILIAEMBIX JIEUCTBUM U MBICIUTENIbHBIX MPOIIECCOB, UX PE3YJIbTATOB,
BJIAJETh CIIOCOOAMU CaMOTPOBEPKH, CAMOKOHTPOJIS TIPoIiecca U pe3yibTara
peIIeHs MaTeMaTUISCKOH 3a1a9H;

® TIPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPH PEIICHUU 3a1a4H,
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIIECTB,
JAHHBIX, HAWJECHHBIX OMIUOOK, BBISIBJICHHBIX TPYJIHOCTEH; OLIEHUBATh
COOTBETCTBHE pe3yJIbTaTa IEJIH U YCIOBUSIM, OOBSICHSATH TPUUUHbI
JOCTHKEHUS WM HEJIOCTHXKEHUS PE3yIbTaTOB JIEITEIbHOCTH, HAXOIUTh
OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eSITEJILHOCTD:

® [IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON Y UHIUBHUIYaTIbHOM
paboTHI IpH PEMICHUH YICOHBIX 3a7a4, MPUHUMATH 11€7Th COBMECTHOM
NEeATETLHOCTH, TFIAHUPOBATH OPTAaHU3AIUI0 COBMECTHON PabOTHI,
pacrmpenenaTh BBl padoT, TOTOBAPUBATHCS, 00CYKAATh MPOIECC U
pe3yabTar paboThl, 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;

® y4YacTBOBATh B IPyNNoBbIX opMax pabOThI (00CYkACHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YAaCTh PAOOTHI U
KOOPJIMHUPOBATH CBOM JICUCTBUS C IPYTMMHU YWiICHAMH KOMaH/Ibl, OIICHUBATh
KaueCcTBO CBOETO BKJIaJia B OOIIUIA TPOTYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

IIpeamMeTHbIe pe3yabTaThl OCBOEHUS (heaepabHON paboyeil mporpaMMbl 1O
MaTeMaTHKe NPeCTaBIEHBI 110 ToJaM 00y4eHHs B paMKax OTJEIbHBIX y4eOHBIX
KYpPCOB B COOTBETCTBYIOIIMX Pa3liejax HACTOSIIEN TPOTPaMMBL.

HPEIMETHBIE PE3YJIBTATBI
Auaredpa

K koniy o0ydenust B 10 kiaacce o0y4aromuiics MoJyduT CIEIYyIOIINe
npeIMeTHbIE PEe3YyJIbTaThl IO OT/IEIBHBIM TeMaM paboyeil mporpaMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTeMaTHYECKOr0 aHAJIU3ay:
Yucia ¥ BIYMCICHHSA:

cBOOO/IHO OIEPUPOBATH MOHATUSIMU: PALIMOHATIBHOE YUCIIO0, OECKOHEUHast
nepuoIyecKkas Ipo0b, MPOLEHTHI, UPPAIMOHAIBHOE YU CIIO, MHOYKECTBA
PALMOHANIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCA,;
NPUMEHSTH APOOH U MPOLEHTHI JJIsl peLIEHUs MPUKIAAHBIX 33]1a4 U3 PA3TMYHbIX
OTpaciey 3HaHUU U PEaIbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIE BBIYMCICHUS, IPABUIIA OKPYTICHUS, IPUKUAKY U
OLICHKY pe3yJbTaTa BbIYUCICHUN;

cBOOO/IHO ONEPUPOBATH MOHATUEM: CTETICHD C IIEJIBIM IMOKa3aTeleM,
UCIIOJIb30BaTh MOIXOAAIIYIO (POPMY 3aITUCH IEHCTBUTENBHBIX YUCEI AJIS PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MIPEACTABIICHNS JaHHBIX;



cBOOOJHO OMEpPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATypaIbHOU
CTEIICHH;

CBOOOJTHO OTMEPUPOBATH MOHATHUEM: CTETICHb C PAIlMOHAIBHBIM [TOKa3aTelIeM;

CBOOOJTHO OTNEPUPOBATH MOHATUAMM: JIOTApU(PM Uncia, 1eCATUIHBIE U
HaTypaJbHbIE JIOTApUDMBIL;

CBOOOJTHO ONEPUPOBATH MOHATUIAMU: CHHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC
YUCJIOBOTO apTyMEHTA;

ONEPUPOBATH NOHATUAMU: APKCUHYC, APKKOCHHYC U apPKTAHT€HC YHCIOBOTO
apryMeHTA.

YpaBHeHHMS U HEpaBeHCTBA:

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: TOKAECTBO, YPABHEHUE, HEPABEHCTBO,
PABHOCHWJIbHBIE YPAaBHEHUS Y YPABHEHHUS-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,
NPUMEHSATH PA3IMYHbIE METO/IbI PEIICHUS PAMOHAIBHBIX U TPOOHO-
PaLMOHAJIBHBIX YPaBHEHUMN, IPUMEHATHh METOL HHTEPBAJIOB I PELICHUS
HEPABEHCTB;

cBOOOJIHO ONEPUPOBATH MOHATUSAMU: MHOTOUJIEH OT OJHON NEPEMEHHOI,
MHOTOYJIEH C HENbIMU KO3PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, TPUMEHSTh
JIeJICHE MHOT'O4JIEHA HA MHOTOYIEH C OCTaTKOM, Teopemy be3y u reopemy Buera
JUIS peLIeHus 3a/ad4;

CcBOOOJ/IHO OIIEPUPOBATh MOHATUSMU: CUCTEMA JIMHEUHBIX YPaBHEHUH,
MaTpULA, ONPEAECIUTENb MATPULBI 2 X 2 U €r0 TEOMETPUIECKUN CMBICTI,
WCIIOJIb30BaTh CBOKMCTBA ONPENEIINUTENSA 2 X 2 JUIsl BBIYUCICHUS €r0 3HaYEHNs,
MIPUMEHSTH ONPENEIIUTEINN U1l PEIIEHUS CUCTEMBI JIMHEWUHBIX YPABHEHU,
MOZEIUPOBATH PEANIBHBIE CUTYAIIMU C TOMOIIBIO CUCTEMBI JINHEVWHBIX YPABHEHH,
MCCIIEN0BATh IOCTPOEHHBIE MOJENH C IOMOILBIO MAaTPULL U OIIPEAECITIUTENEH,
WHTEPIIPETUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

UCITI0JIb30BATh CBOMCTBA JACHCTBUI C KOPHIMU JJIs TpeoOpa30BaHUs
BBIPAKCHU,

BBITNOJIHATH MPe0o0pa30BaHMsl YUUCIOBBIX BBIPAXKEHHH, COEPKALUX CTEIEHH C
paLMOHAIIHBIM [10KAa3aTelIeM;

HCITI0JIb30BATh CBOMCTBA JIOrapu(MOB JJis IpeoOpa3oBaHusl TOTapuOMUUECKIX
BBIPAKCHU,

cBOOO/IHO ONEPUPOBATH MOHATUSMU: UPPAIMOHATIbHBIC, TOKAa3aTeNIbHbIE U
jorapupMUYECKHe YPaBHEHHUS, HAXOIUTh UX PELIECHUS C TOMOIIBIO PABHOCUIIBHBIX
MIEPEXO0/I0B WIIA OCYIIECTBIISAA IPOBEPKY KOPHEM;

MPUMEHSATH OCHOBHBIE TPUTOHOMETpUUYECKHE POPMYIIBI AJi TPeoOpa30BaHUS
TPUTOHOMETPUYECKUX BBIPAKEHUN;

CBOOOJTHO ONEPUPOBATH MOHATUEM: TPUTOHOMETPUUECKOE YPaBHEHUE,
MPUMEHATH He0OX0AUMbIe (DOPMYJIBI JIJIsl PEIIEHUS] OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUN;

MOJIEJIMPOBATh peajbHbIEe CUTYaI[UH HA A3bIKE aareOpbl, COCTaBIATh
BBIPAXXEHUs, YPABHEHUS, HEPABEHCTBA 110 YCIIOBUIO 3a/1a4U, UCCIIEI0BATh
MOCTPOEHHBIE MOJICNIU C UCIIOJIb30BAHUEM amapara aireOpsl.

DOyHkuHuU U rpapuku:



cBOOOHO OMEPUPOBATH MOHATUAMU: QYHKIIHS, CIOCOOBI 3aaHusI PYHKIINH,
B3aMMHO 00paTHbIC PYHKIIUM, KOMIIO3UIIMS HYHKIUHN, Tpaduk QyHKIIUH,
BBITNOJIHATH 3JIEMEHTApPHBIE ITPe00pa3oBaHus rpadUKoB (PyHKLINH;

CBOOO/IHO OIIEPUPOBATh MOHATUSAMU: 00J1aCTh OMPEECIICHUS U MHOXKECTBO
3HaYCHUMN QPYHKUINU, HYJIH QYHKIMH, TPOMEXYTKHA 3HAKOTIOCTOSIHCTBA;
cBOOOJ/IHO OIEPUPOBATh MOHATUSMU: YETHBIE U HEYETHBIE (DYHKLINH,
nepuoanyYeckrue QPyHKIUHU, IPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MUHUMYMBI (YHKITNH, HauOOJbIIee U HAaNMEHbIIee 3HaueHHEe (PYHKIIUU Ha
IIPOMEKYTKE;

cBOOO/IHO ONIEPUPOBATH MOHATUSMU: CTENEHHAsA (PYHKILMS C HATYPATbHBIM U
LEJIBIM TOKa3aTesieM, rpaduk CTENeHHON (YHKIIUHN C HaTypaIbHBIM U IIEJTBIM
noKasarelieM, rpaduk KOpHsS n-0i CTENeHU KaK PyHKIMU OOpaTHOU CTETIEHH C
HaTypaJbHBIM OKa3aTeJIEM;

ONEpUPOBATh MOHATUSAMU: JIUHEWHAsA, KBaJlpaTUUHas U IPOOHO-TMHENHAS
(GYHKIUH, BBIIOJIHATE 3JIEMEHTAPHOE UCCIIE0BaHUE U IOCTPOCHUE UX TPaPUKOB;
cBOOO/IHO OIEPUPOBATh MOHATUSIMU: TIOKa3aTeNIbHAs U JIorapupmMuieckas
(GYHKIUM, UX CBOWCTBA U TpaduKU, UCIOIb30BaTh UX IpaUKU Ui pEIICHUs
YPaBHEHUI;

cBOOO/IHO OIEPUPOBATH MOHATUSMU: TPUTOHOMETPUYECKAs! OKPY>KHOCTb,
OIpe/ieNIeHue TPUTOHOMETPUUECKHUX (PYHKIUI YUCIOBOTO apryMEHTa;
MCIIOJIB30BaTh Ipaduku GYHKIMHN IS KCCIIEIOBAHUS ITPOIIECCOB U 3aBUCUMOCTEM
IIPU pEeUIEHUU 3a]a4 U3 APYTUX y4eOHbIX MPEAMETOB U pealbHOU KU3HH,
BBIpAXKaTh (POPMyJIaMH 3aBUCHMOCTH MEXIY BETUUHMHAMU;

Havana mareMaTH4ecKoro aHajmsa:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: apu(PMeTHUECKasi U TEOMETpUIECKas
nporpeccusi, 0eCKOHEYHO yObIBaIOLIasi FeOMETpUYeCcKas MPOrpeccusi, TMHEUHbINA U
HKCIIOHEHLIUAJIBbHBINA POCT, POpMYyJia CIOKHBIX POLEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITOJIB30BATh IPOIPECCHUH ISl PEILICHUS PEAbHBIX 3a]a4 PUKJIATHOTO
XapakTepa,

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: NOCIEA0BATEIBHOCTD, CIIOCOOBI 3a/1aHuUs
MOCJIEOBATEIBHOCTEW, MOHOTOHHBIE M OTPaHUYEHHBIE MOCIEA0BATEIBHOCTH,
MOHMMATh OCHOBBI 3apOK/ICHUSI MAaTEMaTHYECKOT0 aHaJIM3a KaK aHalln3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO ONEPUPOBATH MOHATUSMHU: HEPEPBIBHbIE (DYHKIINH, TOUKU pa3pbiBa
rpaduka GyHKIMH, aCUMIITOTHI rpaduka QPyHKIINY;

CBOOOJTHO ONEPUPOBATH MOHATHEM: (DYHKIIUS, HEMPEPhIBHAS HA OTPE3KE,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIUH AJI PELICHUS 3a/aY;

CBOOOJIHO OIEPUPOBATH MOHATHUAMMU: TIEpBasi U BTOpast MPOU3BOAHbBIC
dbyHKIIMH, KacaTelbHas K Tpaduky QyHKINY;

BBIYMCIIATH IPOU3BOJHBIE CYMMBI, IPOU3BENECHMS, YACTHOTO U KOMITO3ULIUN
IByX (YHKIUH, 3HATh IPOU3BOJIHBIEC AIIEMEHTAPHBIX (PYHKIIMIA;

UCIOJIb30BaTh T€OMETPUUECKUIN 1 (PU3NUECKHI CMBICT IPOU3BOAHON AJIsl PELLICHUS
3a]1ay.
MHokecTBa M JIOTHKA:



CBOOOJTHO OTIEPUPOBATH MOHSATUSIMH: MHOXKECTBO, OTICPAIIMH HAJT
MHOKECTBaAMU;
HCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJisi ONMUCAHUS PEaTbHBIX
MPOLIECCOB U SIBJICHUM, TP PEUICHUU 3a]]a4 U3 APYTUX YUEOHBIX MPEIMETOB;
CBOOOJTHO OIIEPUPOBATH MOHATUIAMHU: ONPEACIICHUE, TEOpEMa, YpaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
ypaBHEHUS U HEPABEHCTBA.

K konity o6ydenus B 11 kiaacce 00y4aromuiics MoIyduT CIEAYIOMNE MPeIMETHbIC
pE3yNbTAThI IO OTAENBHBIM TEMaM padoyell IporpaMmMbl y4eOHOTO Kypca
«Anrebpa u Hayajaa MaTEMAaTHYECKOTO aHAIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

CBOOOJIHO ONEPUPOBATH MOHATUAMU: HATYPAIBHOE U LEI0E YUCIIO,
MHOYKECTBA HATYPAJIBHBIX U LEJBbIX YUCEI, UCIIOJIB30BATh IIPU3HAKHU JEITUMOCTH
uensix ynces, HOJl u HOK HaTypanpHBIX yncen Ui peleHns 3a1a4, IPUMEHATh
anroput™ EBKknnna;

CcBOOO/IHO OIEPUPOBATH MOHATUEM OCTaTKa IO MOJYIIIO, 3alMChIBATh
HaTypaJIbHBIE YKCIIA B PA3JIMYHBIX ITO3ULIMOHHBIX CUCTEMAaX CUUCIICHUS;

cBOOOJ/IHO OIIEPUPOBATH MOHATUAMU: KOMIUIEKCHOE YHCIIO U MHOKECTBO
KOMIUIEKCHBIX YUCEJ, IPEICTaBISITh KOMIIEKCHBIE YKCIla B aJIreOpandeckon u
TPUTOHOMETPHUUECKOU (pOpME, BBIMOTHATH apU(PMETUUECKHUE ONIEPALIMH C HUMH U
M300pakaTh Ha KOOPJIMHATHOMN TIOCKOCTH.

YpaBHeHHS U HEPaBeHCTBA:

CBOOOJIHO ONEPUPOBATH MOHATUAMU: UPPALMOHAIIbHbBIE, TOKA3aTEIbHbIE U
jorapu(pMUYECKre HEPABEHCTBA, HAXOAUTh UX PEIICHUS C TIOMOILbIO
PAaBHOCHJIBHBIX IIEPEXOJIOB;

OCYILECTBISATh OTOOP KOPHEH NP pEelIeHUH TPUTOHOMETPUUECKOTO
YpaBHEHHUS;

cBOOO/IHO OIEPUPOBATH MOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
IPUMEHATHh He0OX0uMbIe (DOPMYIIBI 1JIsl PELICHHUS] OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIBHBIEC CUCTEMBI U CUCTEMBI-CIIEICTBUS, HAXOAUTH PEILICHUS
CUCTEMBI U COBOKYITHOCTEW pAallMOHAIBHBIX, UPPALMOHAIBHBIX, TIOKA3aTEIbHBIX U
JorapuMUYECKUX YPaBHEHUI U HEPABEHCTB;

pelaTh palloOHAIbHbIE, UPPALMOHATIBHBIE, I0KA3ATENbHBIE,
jgorapuMUYECKHe U TPUTOHOMETPUUECKUE YPAaBHEHHSI U HEPABEHCTBA,
CoZIeprKalllie MOYJIM U TapaMeTphl;

IPUMEHSTH IpadruecKkue METOIbI 1JIsl PelIeHHs] YPaBHEHUW U HEPaBEHCTB, a
TaKXKe 3aJ1a4d ¢ napaMeTpaMy;

MOJIETIMPOBATh peabHbIE CUTYaI[MH HA A3BIKE aareOpbl, COCTaBIATh BHIPAKEHUS,
YPaBHEHM:I, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHIO 3a/1a4M, UCCIIEI0BATh
MOCTPOEHHBIE MOJIEIU C UCIIOJIb30BAHUEM amnapara anreopbl, HHTEPIPETUPOBATH
IIOJTyYEHHBIN PE3YJIbTAaT.

DOyHkuuU U rpapuku:



CTPOUTH rpaPUKy KOMIO3UIUU PYHKIIHI C TOMOIIBIO SJIEMEHTAPHOTO
UCCJIEIOBAHMS U CBOMCTB KOMIIO3UIIUMU ABYX (DYHKIIHIA;

CTPOUTH T€OMETpUYECKHE 00pa3bl ypaBHEHUI 1 HEPABEHCTB Ha
KOOPJIMHATHOM TUIOCKOCTH;

CBOOOJTHO OMEPUPOBATH MOHATUAMHU: TpadUKU TPUTOHOMETPUUECKUX
byHKIU;

NPUMEHSATh QYHKIMH JIJIST MOJICTMPOBAHUS M UCCIIEIOBAHUS PEATbHBIX
MPOIIECCOB.

Hauaja maTeMaTH4ecKOro aHAJIM3a:

UCIIOJIb30BaTh MPOU3BOAHYIO IS UCCIEIOBAaHUS (YHKIIMH HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAWTh HauOOJbIIIEEe U HANMEHbIIIee 3HAUCHHSI (PYHKIINK HENPEPHIBHON Ha
OTpE3KE;

UCIOJIb30BaTh MPOU3BOAHYIO Il HAXOXKACHNUS HaWTydIlero peleHus B
MPUKIIAIHBIX, B TOM YUCJIE COIMATbHO-9KOHOMUYECKHX, 3aa4ax, s
OIIpe/IeNICHUs] CKOPOCTH U YCKOPEHUS Mpoliecca, 3aJaHHOro (hopMyIIoi min
rpadukom;

cBOOO/IHO OIEPUPOBATh MOHATUSAMU: TIEpBOOOpa3Has, OnpeIeaEHHbIN
WHTErpajl, HAaXOAUTh MEPBOOOPA3HBIC ITIEMEHTAPHBIX (PYHKIIUN U BBIUUCISATH
uHTerpan no gpopmyne Hetorona-Jleitonuna,

HAXOAWTh IJIOMIAN TIOCKUX GUTYP U OOBEMBI TE ¢ TOMOIIBIO HHTETpaIa;
UMETH MPEACTABICHUE O MATEMATHUYECKOM MOJICTHPOBAHUH Ha TIPUMEpE
cocTaBJIeHUs MU PepeHIINaTbHBIX YPaBHEHU;

pemaTh MPUKIATHbIC 3aJa4H, B TOM YHCJIe COIIMAaTbHO-9KOHOMUYECKOTO H
(bu3MYECKOTO XapaKTepa, CpeCTBAMU MAaTEMAaTUYECKOTO aHaIN3a.

I'eomerpusn
K xoniry 10 kiacca o0yyaromuics HayquTCs:

¢ CBOOOJHO OTNEPUPOBATH OCHOBHBIMH MOHITUSIMHU CTEPEOMETPHUH TPU
pELIEeHNUH 337a4 ¥ IPOBEACHUU MaTeMaTHYECKUX PACCYKICHUM;

o TMPHUMEHATH AKCUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX NIPU PEIIEHUU
reOMETPUYECKHX 3a/1ay;

e KJIACCH(UITUPOBATH B3aUMHOE PACTIOJIOKEHHE MPSMBIX B IPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO OMIEPUPOBATH MOHSATUSIMH, CBSI3aHHBIMHU C YTJIAMU B
MPOCTPAHCTBE: MEXIY MPSMBIMUA B IPOCTPAHCTBE, MEXKTY MPSIMOM U
MJIOCKOCTHIO;

e CBOOOJIHO OMIEPUPOBATH MOHSATUSIMU, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;

e CBOOOJIHO pacIo3HaBaTh OCHOBHBIE BUJIbI MHOT'OTPAHHUKOB (TIpU3Ma,
nupamMua, NPSMOYTOJIbHBIN TTapajuieienunea, Kyo0);

e KJIACCHU(PUITUPOBATH MHOTOTPAHHUKH, BEIOMPASt OCHOBAHUS TSI
KJIacCU(UKAIINH,

e CBOOOJHO OTIEPUPOBATH MOHITUSIMU, CBI3aHHBIMH C CEUCHUEM
MHOTOTPAHHUKOB IJIOCKOCTHIO;



BBINOJIHATH MMapalIeIbHOE, HEHTPAIbHOE U OPTOTOHAJIBHOE
MPOEKTUPOBAHKE (PUTYP HA MIIOCKOCTH, BHIMOJIHATH U300pakeHus puryp Ha
IIJIOCKOCTH;

CTPOUTH CEYEHUSI MHOTOTPAHHUKOB PA3JIMYHBIMUA METO/IAMH, BBITIOJIHSITh
(BBIHOCHBIE) TJTIOCKKE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX QUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATH IUIONIAIA TOBEPXHOCTEH MHOTOTPAaHHUKOB (MIpU3Ma, MUPaMUIa),
TCOMETPUUYECKHUX TEN ¢ TPUMEHEHUEM (HOPMYIT;

CBOOO/IHO ONEPUPOBATH MOHATUSIMU: CUMMETPHUS B MPOCTPAHCTBE, LICHTD,
OCh M TJIOCKOCTh CUMMETPHH, LICHTP, OCh U IIIOCKOCTh CUMMETPUHU (PUTYPHI;
CBOOO/IHO ONEPUPOBATH MOHATUSIMU, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B TPOCTPAHCTBE;

BBITIOJIHSTh JICUCTBHS HAJl BEKTOPAMU;

pelIaTe 3a1a4M Ha J0KA3aTeIbCTBO MAaTEMAaTUUECKUX OTHOLLICHUN U
HaXO0XJCHUE T€OMETPUUECKUX BEJIMYUH, IIPUMEHSSI U3BECTHBIE METO/IbI IIPU
pELIEHNN MaTEMATUYECKUX 3a/1a4 MOBBIIEHHOI'O U BBICOKOI'O YPOBHS
CJI0KHOCTH;

IIPUMEHATH IIPOCTEUILINE TPOTPAMMHBIE CPEICTBA U JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI [IPY PELICHUU CTEPEOMETPUUECKUX 3a1aY;
U3BJIEKATh, MPEOOPA30BBIBATH U HHTEPIIPETUPOBATH HHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (DUTYpaX, MPE/ICTABICHHYIO Ha
YepTEekKaX U PUCYHKAX;

MPUMEHATH NOJYUYCHHBIE 3HAHUS HA MTPAKTUKE: CPABHUBATH U
AHAJIM3UPOBATH PEATIbHBIE CUTYallUH, IPUMEHSITh U3YYEHHbBIC TOHSATHS B
MPOIIECCe MTOUCKA PEIICHUS] MAaTEeMAaTHYECKU CPOPMYTUPOBAHHOM
npo0JIeMbl, MOJEIUPOBAThH PEATbHBIC CUTYAIIMH Ha SI3bIKE TEOMETPHH,
MCCIIEIOBATH MIOCTPOCHHBIE MOJIEIN C UCIIOJIb30BAHUEM F€OMETPUUECKUX
MOHSTUH ¥ TEOPEM, anrmapara aareOpsbl, pelarh NPakTHIeCKUE 3aa4H,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINUNH;

UMETh MPEICTABICHUSI 00 OCHOBHBIX dTallax pa3BUTHS TEOMETPUN KaK
COCTaBHOM yacTu (yHJAaMEHTa pa3BUTHUS TEXHOJIOTHH.

K koniy 11 kiacca oGyyaronuiicss HayquTcs:

CBOOOJIHO ONEPUPOBATH MOHATUAMHM, CBI3aHHBIMU C UIMHAPUYECKOMH,
KOHHYECKOH U c(hepruuecKoi MOBEPXHOCTIMH, OOBACHIThH CIIOCOOBI
MOJIyYEeHUS;

ONEepUpOBaTh MOHITUIMU, CBA3aHHBIMU C TEJIaMU BpAIlCHUS: [IMIIUHIPOM,
KOHYCOM, c(epoit U 1mapowm;

pacrno3HaBarh Tella BpalleHus (LUIMHIP, KOHYC, cepa u map) u oObIACHSIThH
CHIO0COOBI MOTYYESHHS TEJ BpaLCHHUS;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIIOJIOKEHUE CPEPHI U MIOCKOCTH;
BBIUUCIISTH BEJIMYMHBI 3JIEMEHTOB MHOTOIPAaHHUKOB U TEJl BPALLECHUS,
00BEMBI U TITOIAN TIOBEPXHOCTEH MHOTOTPAHHUKOB U TE€J BPAICHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;



CcBOOOHO OTEpUPOBATH MOHATUSIMH, CBI3aHHBIMU C KOMOMHAIIUSIMU Tell
BpallleHUs1 U MHOIOTPaHHUKOB: MHOTOTPaHHUK, BIMCAHHBIN B cepy U
OIKMCaHHBIA 0KO0JIO cepsl, chepa, BIMCaHHAS B MHOTOTPAHHUK UJTU TEJIO
BpalllCHUS;

BBIUUCIIATH COOTHOIICHUS MEX/1Y IUIOIIA MU IOBEPXHOCTEN 1 00bEMaMu
IMOJOOHBIX TENT;

n300paxarh U3ydaemble (QUTYpPbI, BBIITIOJHATH (BBIHOCHBIE) TUIOCKHE
YepTEkKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BU] CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BPALICHUS;

U3BJIEKATh, UHTEPIIPETUPOBATH U TPEOOPA30BHIBATH HH(POPMAIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpax, MPEACTaBICHHYIO Ha
YEepTeKax U pUCYHKAX;

CBOOOJTHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEPALUU HaJl BEKTOpaMU;

3a/1aBaTh IUNIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOOPJIUHAT;
peniaTh reOMETPUYECKUE 3aJa4H Ha BBIYUCIICHUE YIJIOB MEXKIY MPSMBIMU U
IJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUM OT TOYKH J0 IJIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOa IIPH PELICHNH;
CBOOOJ/IHO OIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMHU C JABM)KEHHUEM B
IIPOCTPAHCTBE, 3HATh CBOKCTBA JIBUKCHHUI;

BBINIOJIHATH U300paXKeHUs] MHOTOTPAHHUKOB U T€Jl BpAIlCHUs NPy
NapajuieIbHOM MEPEHOCE, IEHTPAITBHOW CUMMETPHUH, 3€pPKaTIbHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3oBaHus MOA00US;
CTPOUTbH CEYEHHUS] MHOTOT'PAHHUKOB U TEJl BPAILlCHHsI: CEUSHUSI LIJIMHpA
(mapasnienbHO U NEePIEeHIUKYIISIPHO OCH), CEYEHUsI KOHYyca (MapaliesibHble
OCHOBAHMIO ¥ MPOXOSLIME YepE3 BEPIIMHY), CEUEHUS Iapa;
WCITOJIB30BATh METO/IbI IIOCTPOECHUS CEUEHHI: METOJ CJIEIOB, METOT
BHYTPEHHETO IIPOEKTUPOBAHHUS, METO/ IEPEHOCA CEKYILEH MIOCKOCTH;
JIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHMUS;

IPUMEHATh FeoMeTpruecKkre (HaKThl ISl PELICHUS] CTEPEOMETPUUECKHUX
3aJ1a4, MPEANO0JIararuX HECKOJIBKO [IIaroB PEIEHUs, €CIIH YCIOBUS
IIPUMCHEHHUS 3/I1aHbI B SIBHOM 1 HESIBHOH (hopme;

pemarsb 3a7a4y Ha JOKa3aTeJIbCTBO MaTEMAaTUYECKUX OTHOLIEHUHN U
HAXOXKJEHUE T€OMETPUUECKUX BEIIMYNH;

MPUMEHSTH IPOTrPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI MPHU PEIICHUH CTEPEOMETPUUYECKUX 3a]1aY;

NPUMEHSTH MOJIyYeHHbIC 3HAHUS Ha MPAKTUKE: CPAaBHUBATH, AaHAJTU3UPOBATH
Y OLICHUBATh PEAJIbHBIE CUTYalIMH, IPUMEHSATh U3YUEHHBIE MOHATHUS,
TEOpEMBbI, CBOICTBA B MIPOILIECCE MMOUCKA PEIICHUS] MaTEMAaTUYECKU
c(opMyIUPOBAHHOI MPOOIEMBI, MOJECIUPOBATH PeAIbHbIE CUTYallUX Ha
A3BIKE TEOMETPHUH, UCCIEA0BATh IOCTPOEHHBIE MOJEIIH C UCITOJIb30BAHUEM
reOMETPUUECKUX TOHATUH U TeOpeM, anrmapara anreOpsl, penaThb
MPaKTUYECKUE 3a/1a4M, CBA3aHHBIE C HAXOKJIEHUEM I€OMETPUUECKUX
BEJIMYUH;



e HUMCTH IIPCACTABJICHUA 00 OCHOBHBIX 3TaIax pa3sBUTHUA TCOMCTPUHN KaK
COCTaBHOM 4acTH (bYHI[aMeHTa Pa3BUTHA TEXHOJIOTHH.

BeposiTHOCTH M CTATUCTUKA
K kxonity 10 kiacca oOyJaromuiicss HayquTCs:

cBOOO/IHO OIEPUPOBATH MOHATUSAMU: Tpad, IITOCKUM rpad, CBI3HBINA rpad,
nyThb B rpade, 1enb, UK, 1ePEBO, CTENEHb BEPUINHBI, IEPEBO CIYyYaitHOTO
HKCIIEPUMEHTA;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: CIIyYalHbIA SKCIIEPUMEHT (OIIBIT),
Clly4yalflHOE COOBITHE, DJIEMEHTAPHOE CIIydailHOe COObITHE (PTIEMEHTAPHBIN UCXOT)
CIIy4ailHOTO OIbITa, HAXOJAUTh BEPOATHOCTH COOBITHI B OIBITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSMU;

HaXOAUTh U (OPMYJIUPOBATH COOBITHS: MIEpeceueHne, OObEINHEHUE TaHHBIX
COOBITUH, COOBITHE, TPOTUBOIIOJIOKHOE TAaHHOMY, UCIOJIb30BaTh TUArPaMMbI
Olnepa, KOOPAWHATHYIO NMPSAMYIO JIsl peLIeHUs 3a4a4, M0JIb30BaThCsl POpMyJIIOit
CJIO’KEHUS BEPOSITHOCTEN JIJIsl BEPOSITHOCTEH IBYX U TPEX CIIydalHBIX COOBITU;

OIIEpUPOBATh MOHATHUIMU: YCIOBHAsL BEPOSTHOCTh, YMHOXKEHHUE BEPOATHOCTEH,
HE3aBHCHUMBIE COOBITHS, IEPEBO CIIYYaHOI0 HIKCIEPUMEHTA, HAXOIUTh
BEPOSTHOCTU COOBITHI C TOMOIIBIO MPaBUJIa YMHOKEHHUS, I€PEBa CIIy4aiHOTO
OIbITa, UCIOJIL30BaTh (POPMYITY IOJIHOM BeposiITHOCTH, (hopmyny balieca npu
pELIeHUH 3a7a4, ONpPeesATh HE3aBUCUMOCTh COOBITHI 1O (hOpMYJIe U 10
OpraHu3aliy CIy4alHOTO SKCIIEPUMEHTA;

NPUMEHSTH U3YyYeHHbIE KOMOUHATOPHBIE (DOPMYJIBI JIJIS1 IEPEUNCIICHUS
AJIIEMEHTOB MHOKECTB, AJIEMEHTAPHBIX COOBITHI CITy4alHOTO OMBITA, PEILICHHUS
3aJ1a4 M0 TEOPUH BEPOSTHOCTEM;

CBOOOJTHO OTIEPUPOBATH MOHATUAMH: OUHAPHBIN CITyYailiHBIN OTBIT
(ucmibITaHKe), yCIeX U Heylaya, He3aBUCUMBbIE HCTIBITAHUS, CEPUs UCTIBITAHUM,
HaXOJUTh BEPOSITHOCTH COOBITUI: B CEpUU UCTIBITAHUH /10 TIEPBOTO ycIiexa, B
CepUH UCTIbITAHUN bepHyIu, B OnbITe, CBI3aHHOM CO CIIy4ailHbIM BHIOOPOM U3
KOHEYHOU COBOKYITHOCTH;

cBOOO/IHO OIEPUPOBATH MOHATUSIMU: CIIydaiiHas BEJTMYKHA, pacpeleiIeHIe
BEPOSITHOCTEN, TMarpaMMa pacripeesieHus, OMHapHasi ciiydaifHasi BeJIMUMHA,
reoMeTpuYecKoe, ONHOMHUAIILHOE pacIpeielieHHE.

K xonity 11 kiaacca oOydaromuiicss HayduTCs:

ONEPHUPOBATH NOHATUAMH: COBMECTHOE PACIIPENICIICHUE IBYX CIyYalHBIX
BEJIMYMH, UCTIOJIb30BaTh TAOIMILy COBMECTHOTO paclpeeieHus ABYX CIIy4ailHbIX
BEJINYMH IS BBIAEIICHUS PACIIPEACICHUS KaXI0W BEJIUYUHBI, ONPEICICHUS
HE3aBHUCUMOCTH CIIyYalHbIX BEJINYUH;

CcBOOO/IHO ONEPUPOBATH MOHATUEM MATEMATUYECKOTO 0KHIaHUS CIIy4aiiHON
BEJIMYUHBI (pacnpeesieHus ), IPUMEHATh CBOMCTBA MATEMATHYECKOTO OXKUAAHUS
IIPU PEIIeHUH 3a7a4, BEIYUCIISITh MAaTEMAaTHIECKOE OKUaHHe OMHOMUAIBHOTO U
r€OMETPUYECKOTr0 PACTIPEICIICHNN;



CBOOOJTHO OTIEPUPOBATH MOHATUSMHU: TUCIIEPCHUS, CTAHIAPTHOE OTKIIOHEHUE
CJIy4alHOM BEJIWYUHBI, IPUMEHATh CBOMCTBA JUCTICPCUU CIIyYaliHOW BEJIMYNHBI
(pacnpenenenus) MpU pelIeHuH 3aad, BEIYUCIAThH JUCIIEPCUIO U CTaHIapTHOE
OTKJIOHEHHE T€OMETPUIECKOr0 1 OMHOMHUAIBHOTO pacipeacIeHui;

BBIYUCIISITh BEIOOPOUYHBIE XapaKTEPUCTUKH T10 TJaHHOM BHIOOPKE M OLICHUBATH
XapaKTePUCTUKH T€HEPATbHON COBOKYITHOCTH JAHHBIX MO BHIOOPOYHBIM
xapakTepucTukaM. OlleHUBAaTh BEPOSTHOCTH COOBITUM U MPOBEPATH MPOCTECHUIIIHE
CTaTHCTUYECKUE TUTIOTESBI, MTOJIb3YSICh H3YUYEHHBIMU PACIIPEICIICHUSMMU.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBaHue pa3ie/ioB Komriecrso nacos JIeKTPOHHBIE (IU(PPOBHIE)
KontpoJsbnbie IlpakTnueckue
n/n U TeM NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE Pecypchl
patéoTbI padoThI
Auredpa
MHnoxkecTBO HGfICTBI/ITCJIBHBIX
1. SIKnacc https://www.yaklass.ru/p/algebra/9-
yrcesn. MHOrO4YIeHBI. - .
klass/neravenstva-i-sistemy-neravenstv9125/reshenie-
1 PauponanbHeie ypaBHeHHA U 5 1 0 ratcionalnykh-neravenstv-metodom-intervalov-9128
HepaBeHcTBa. CuCTeMBI 2. Poccuiickast SJIEKTPOHHAs MIKOJIA
JIMHEHHBIX YPABHCHU https://resh.edu.ru/subject/lesson/4730/start/149073/
1. Poccwuiickas anexkTpoHHas 1ikosa https://resh.edu.ru/
OyHKIUU 1 TpaduKu. 2. SIKnacc https://www.yaklass.ru/p/algebra/10-
2 CreneHHast GYHKIHSA C LIEJIBIM 5 0 0 Klass/stepeni-s-ratcionalnympokazatelem-korni-
HOKa3aTeneM stepennye-funktcii-11016/svoistva-stepennykh-funktcii-
i-ikh-grafiki9158/re-0e543e38-25d9-4536-b70f-
0f1bf843e82b
1. SIKnacc https://www.yaklass.ru/p/algebra/10-
Apudmerndeckuii KopeHb N-0it klass/stepeni-s-ratcionalnympokazatelem-korni-
3 cTeneHu. MppannonanbHble 5 0 0 stepennve—fun_ kFci i—1_1016/svoistva—korniﬁ—n—i—stepeni-
ypaBHEHUs preobrazovanieirratcionalnykh-vyrazhenii-11531
2. Poccuiickas 35eKTpOHHAs IKOJIA
https://resh.edu.ru/
1. SAKnacc https://www.yaklass.ru/p/algebra/10-
IToka3zarenbHast QyHKIIHSL. klass/trigonometricheskie-uravneniia9145/metody-
4 5 1 0 ispolzuemye-dlia-resheniia-trigonometricheskikh-

Iloka3zaTenbHbIC YpaBHCHHUA

uravnenii-9134/re995e0a3e-90bc-4e3a-b784-
3f48ab285dde



https://resh.edu.ru/
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnympokazatelem-korni-stepennye-funktcii-11016/svoistva-kornia-n-i-stepeni-preobrazovanieirratcionalnykh-vyrazhenii-11531
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnympokazatelem-korni-stepennye-funktcii-11016/svoistva-kornia-n-i-stepeni-preobrazovanieirratcionalnykh-vyrazhenii-11531
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnympokazatelem-korni-stepennye-funktcii-11016/svoistva-kornia-n-i-stepeni-preobrazovanieirratcionalnykh-vyrazhenii-11531
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnympokazatelem-korni-stepennye-funktcii-11016/svoistva-kornia-n-i-stepeni-preobrazovanieirratcionalnykh-vyrazhenii-11531
https://www.yaklass.ru/p/algebra/10-klass/trigonometricheskie-uravneniia9145/metody-ispolzuemye-dlia-resheniia-trigonometricheskikh-uravnenii-9134/re995e0a3e-90bc-4e3a-b784-3f48ab285dde
https://www.yaklass.ru/p/algebra/10-klass/trigonometricheskie-uravneniia9145/metody-ispolzuemye-dlia-resheniia-trigonometricheskikh-uravnenii-9134/re995e0a3e-90bc-4e3a-b784-3f48ab285dde
https://www.yaklass.ru/p/algebra/10-klass/trigonometricheskie-uravneniia9145/metody-ispolzuemye-dlia-resheniia-trigonometricheskikh-uravnenii-9134/re995e0a3e-90bc-4e3a-b784-3f48ab285dde
https://www.yaklass.ru/p/algebra/10-klass/trigonometricheskie-uravneniia9145/metody-ispolzuemye-dlia-resheniia-trigonometricheskikh-uravnenii-9134/re995e0a3e-90bc-4e3a-b784-3f48ab285dde
https://www.yaklass.ru/p/algebra/10-klass/trigonometricheskie-uravneniia9145/metody-ispolzuemye-dlia-resheniia-trigonometricheskikh-uravnenii-9134/re995e0a3e-90bc-4e3a-b784-3f48ab285dde

Jlorapudmuueckas QyHKIUS.

2. Poccuiickast anextponHas mkoda https://resh.edu.ru/
1. Poccuiickas snexkrponnas mkosa https://resh.edu.ru/

HOFapI/I(i)MI/I‘ICCKI/IC YpaBHEHUSA 8 2. Poccuiickasa 9JICKTPOHHAaA MIKOJIa
https://resh.edu.ru/subject/lesson/5223/conspect/326716/
1. SIKnacc https://www.yaklass.ru/p/algebra/11-
S S ——— klass/ I_o_qarifmv-pokazateInaiz_:\_-iquarifmi(_:heska_ia-
28 funktcii-9160/metody-resheniia-logarifmicheskikh-
BI:Ipa)KeHI/ISI nu ypaBHeHI/IH neravenstv—9169
2. Poccuiickasi 371€KTpOHHAS MIKOJIa
https://resh.edu.ru/subject/lesson/3852/conspect/199118/
1. SAKnacc https://www.yaklass.ru/p/algebra/11-
TTOCEIOBATENBHOCTH H kIass/Ip_qarifmy-pokazateInaig_—iquarifmi(_:heska_ia-
2 funktcii-9160/metody-resheniia-logarifmicheskikh-
Hporpeccnn neravenstv-9169
2. Poccuiickas 3JIeKTpOHHAs IIKOJIa
https://resh.edu.ru/subject/lesson/3852/conspect/199118/
1. SAKmacc https://www.yaklass.ru/p/algebra/11-
HenpepbisHbie (yHKIMN kIass/I_qqarifmv—pokazateInaiz_a_—iquarifmi_cheska_ia—
’ 3 funktcii-9160/metody-resheniia-logarifmicheskikh-
Tponssosas neravenstv-9169
2. Poccuiickasi 2JI€KTpOHHAs IIKOJIa
https://resh.edu.ru/subject/lesson/3852/conspect/199118/
[ToBTOpenue, 060061IeHNE,
CHCTEMaTH3aINsI 3HAaHUH 2
T'eomerpus
1. Poccuiickas sneKTpOHHAs NIKOJa
https://resh.edu.ru/subject/lesson/4756/conspect/203541/
2. SIKmacc https://www.yaklass.ru/p/geometria/10-
BBenenwne B crepeoMeTpuio 10

klass/osnovnye-poniatiia-stereometriil0438/aksiomy-
stereometrii-i-ikh-prosteishie-sledstviia-9252/re-
c0090990-dec8-4417- 8427-26130c2d5cfd



https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169

[TapamienbHOCT IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE

10

BsaumHoe pacnonoxenue
IIPSIMBIX B IIPOCTPAHCTBE

1. Poccuiickasi 3JIeKTpOHHAs 1IKOJIa
https://resh.edu.ru/subject/lesson/6065/conspect/

2. SIKnacc https://www.yaklass.ru/p/geometria/10-
klass/parallelnost-v-prostranstve10435/opredelenie-i-
svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-
9253/re15895537-90b0-4f1f-b6bd-4ed1e3c5b600

[lepneHMKyIAPHOCTD NPSMBIX
U IUIOCKOCTEW B IPOCTPAHCTBE

VYTiabl 1 paccTosIHUA

1. Poccuiickasi 3JIeKTpOHHAs IIKOJIa
https://resh.edu.ru/subject/lesson/4724/conspect/

2. SIKnacc https://www.yaklass.ru/p/geometria/10-
klass/perpendikuliarnost-vprostranstve-
10441/opredelenie-i-svoistva-perpendikuliarnosti-
priamoi-i-ploskosti12048/re-dd381b8a-49ca-4c6c-99a9-
25390fc5bb39

1. Poccuiickasi 2JIeKTpOHHAsI IIKOJIa
https://resh.edu.ru/subject/lesson/6083/start/149229/

2. SIKnacc https://www.yaklass.by/p/geometriya/10-
klass/perpendikuliarnost-priamykh-iploskostei-
3476/perpendikuliar-i-naklonnye-ugol-mezhdu-priamoi-
i-ploskostiu-3479

MHororpanHuku

13

1. Poccuiickas 35€KTpOHHAs LIKOJIa
https://resh.edu.ru/subject/lesson/6018/conspect/221549/
2. SIKnacc https://www.yaklass.ru/p/geometria/10-
klass/parallelepiped-prizma-piramidaobemy-
mnogogrannikov-11037

BexTops! B mpocTpaHCcTBE

12

1. Poccuiickas 35€KTpOHHAs LIKOJIA
https://resh.edu.ru/subject/lesson/5724/conspect/

2. SIKnacc https://www.yaklass.ru/p/geometria/11-
klass/priamougolnaia-sistemakoordinat-v-prostranstve-
metod-koordinat-10439/abstcissa-ordinata-i-applikata-
tochkiprosteishie-zadachi-v-koordinatakh-9263/re-
f0263af6-7a42-4310-a3b5-3dfbf31a3elb

[ToBTOpenue, 0600mEeHNE U



https://resh.edu.ru/subject/lesson/4724/conspect/
https://resh.edu.ru/subject/lesson/6083/start/149229/
https://resh.edu.ru/subject/lesson/5724/conspect/

cUCTEMAaTH3aU 3HAHUN

BeposiTHOCTB M
CTATHCTHKA

. AKnacc
1 DneMeHTHl Teopuu rpadoB . @okchopra
. Pocculickas 3neKTpoHHas IIKOJa
CityyaliHbI€ OIIBITBI
yi . ’ . Dokchopa
2 CIIy4aifHbIe COOBITUS U
. . MoOunbpHOE 3JIeKTpOHHOE 00pa3oBaHue
BEPOSITHOCTH COOBITUH
Onepanuu HaJ MHOKECTBAMU
U coObiTuAMU. CIOKEHUE U
3 YMHOXEHHE BEPOSITHOCTEH. . Poccuiickas anekTpoHHas 1ikosna
YcnoBHas BEpOATHOCTb.
HezaBucumeie coObITHS
. SIKnacc
4 DneMeHThl KOMOMHATOPUKH
. ®okcdopa
Cepuu nocienoBaTeabHbIX
ucnbiTanui. McnpiTanus
5 L . ®oxchopa
bepnymnu. Ciryyalinblii BEIOOD
13 KOHEYHON COBOKYITHOCTHU
5 CrnydaiiHple BETUYUHBI U

pacrnpeieneHust

OBLIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME




11 KIIACC

KoandyecTBO 4acoB

Ne HaumeHoBaHue pa3ie/ioB JIeKTPOHHBIE (IU(PPOBHIE)
n/n ¥ TeM NporpaMmMbl Bceero Kontpoabuere Ilpakriyeckue oOpa3oBaTresibHbIE PeCypPChl
padoTbI padoThI
Auareopa
1. SIKnacc https://www.yaklass.ru/p/algebra/9-
HUccnenoBanue ¢pyHKuii klass/neravenstva-i-sistemy-neravenstv9125/reshenie-

1 TOMOILBIO IIPOU3BOIHOM 10 1 0 ratcionalnykh-neravenstv-metodom-intervalov-9128
2. Poccuiickasi 37I€KTpOHHAS IIKOJIa
https://resh.edu.ru/subject/lesson/4730/start/149073/

1. Poccwuiickas anmexkTpoHHas 1ikosa https://resh.edu.ru/
2. SIKnacc https://www.yaklass.ru/p/algebra/10-

2 [TepBoOOpa3Has ¥ HHTErPa 10 1 0 klass/stepeni-s-ratcionalnympokazatelem-korni-
stepennye-funktcii-11016/svoistva-stepennykh-funktcii-
i-ikh-grafiki9158/re-0e543e38-25d9-4536-b70f-
0f1bf843e82b

T padyMKH TPHFOHOMETPHYECKHX 1. AAKnacc h_ttps://www.yaklass.ru/p/alqebra/lO_-
(yHKIHI. klass/stepen|—s—ra_t_C|onaInvmpgkazatelen_w—kornl— _

3 10 0 0 stepennye-funktcii-11016/svoistva-kornia-n-i-stepeni-
TpuronoMerpreckne preobrazovanieirratcionalnykh-vyrazhenii-11531
HEpaBCHCTBA 2. Poccuiickas a5eKTpoHHas 1IKoJia

https://resh.edu.ru/
1. SIKnacc https://www.yaklass.ru/p/algebra/10-
HpparmoHanbHbIe, klass/trigonometricheskie-uravneniia9145/metody-
4 noKa3aTebHbIC U 5 1 0 ispolzue_r_nve-dlia—resheniia-triqonometricheskikh-
JlorapuMHUUecKye HePaBEHCTBa uravnenii-9134/re995e0a3e-90bc-4e3a-b784-
3f48ab285dde
2. Poccuiickast anextponHas mkosna https://resh.edu.ru/
5 KowmrnekcHbie yncna 2 0 0 1. Poccwuiickas anexkrponnas mkosa https://resh.edu.ru/

2. Poccuiickas 3JIEKTpOHHAs [IKOJIA



https://resh.edu.ru/
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnympokazatelem-korni-stepennye-funktcii-11016/svoistva-kornia-n-i-stepeni-preobrazovanieirratcionalnykh-vyrazhenii-11531
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnympokazatelem-korni-stepennye-funktcii-11016/svoistva-kornia-n-i-stepeni-preobrazovanieirratcionalnykh-vyrazhenii-11531
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnympokazatelem-korni-stepennye-funktcii-11016/svoistva-kornia-n-i-stepeni-preobrazovanieirratcionalnykh-vyrazhenii-11531
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnympokazatelem-korni-stepennye-funktcii-11016/svoistva-kornia-n-i-stepeni-preobrazovanieirratcionalnykh-vyrazhenii-11531
https://www.yaklass.ru/p/algebra/10-klass/trigonometricheskie-uravneniia9145/metody-ispolzuemye-dlia-resheniia-trigonometricheskikh-uravnenii-9134/re995e0a3e-90bc-4e3a-b784-3f48ab285dde
https://www.yaklass.ru/p/algebra/10-klass/trigonometricheskie-uravneniia9145/metody-ispolzuemye-dlia-resheniia-trigonometricheskikh-uravnenii-9134/re995e0a3e-90bc-4e3a-b784-3f48ab285dde
https://www.yaklass.ru/p/algebra/10-klass/trigonometricheskie-uravneniia9145/metody-ispolzuemye-dlia-resheniia-trigonometricheskikh-uravnenii-9134/re995e0a3e-90bc-4e3a-b784-3f48ab285dde
https://www.yaklass.ru/p/algebra/10-klass/trigonometricheskie-uravneniia9145/metody-ispolzuemye-dlia-resheniia-trigonometricheskikh-uravnenii-9134/re995e0a3e-90bc-4e3a-b784-3f48ab285dde
https://www.yaklass.ru/p/algebra/10-klass/trigonometricheskie-uravneniia9145/metody-ispolzuemye-dlia-resheniia-trigonometricheskikh-uravnenii-9134/re995e0a3e-90bc-4e3a-b784-3f48ab285dde

Harypanbnsle u niensie yucna

Cuctembl paruoOHaIbHBIX,
UPPaAIUOHATIEHBIX
MOKA3aTeIbHBIX U
JOTapu(PMHUECKUX YPAaBHCHUIN

10

10

https://resh.edu.ru/subject/lesson/5223/conspect/326716/

1. SIKnacc https://www.yaklass.ru/p/algebra/11-
klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-
funktcii-9160/metody-resheniia-logarifmicheskikh-
neravenstv-9169

2. Poccuiickas 3JIeKTpOHHAs IKOJIa
https://resh.edu.ru/subject/lesson/3852/conspect/199118/

1. SAKmacc https://www.yaklass.ru/p/algebra/11-
klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-
funktcii-9160/metody-resheniia-logarifmicheskikh-
neravenstv-9169

2. Poccuiickasi 3J1€KTpOHHAS IIKOJIa
https://resh.edu.ru/subject/lesson/3852/conspect/199118/

3agauu ¢ mapaMeTpaMu

[ToBTOpenue, 06001IEHNE,
cHUCTEMaTH3alMs 3HAHWI

1. SIKnacc https://www.yaklass.ru/p/algebra/11-
klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-
funktcii-9160/metody-resheniia-logarifmicheskikh-
neravenstv-9169

2. Poccuiickas 35IeKTpOHHAs IKOJIA
https://resh.edu.ru/subject/lesson/3852/conspect/199118/

I'eomeTrpus

AHanuTHYecKas reoMeTpHst

[ToBTOpeHnue, 0600IIeHNE U
cUCTEeMaTH3aIlMs 3HAHUH

10

1. Poccuiickas 35€KTpOHHAs LIKOJIA
https://resh.edu.ru/subject/lesson/4756/conspect/203541/
2. SIKnacc https://www.yaklass.ru/p/geometria/10-
klass/osnovnye-poniatiia-stereometriil0438/aksiomy-
stereometrii-i-ikh-prosteishie-sledstviia-9252/re-
c0090990-dec8-4417- 8427-26130c2d5cfd

1. Poccuiickas 3neKTpOHHAs IIKOJa
https://resh.edu.ru/subject/lesson/6065/conspect/
2. SIKmacc https://www.yaklass.ru/p/geometria/10-



https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169

O0bEM MHOTOTpaHHUKA

Tena BpaieHus

11

11

klass/parallelnost-v-prostranstve10435/opredelenie-i-
svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-
9253/re15895537-90b0-4f1f-b6bd-4ed1e3c5b600

1. Poccuiickas 37eKTpOHHAs 1IKOJIa
https://resh.edu.ru/subject/lesson/4724/conspect/

2. SIKnacc https://www.yaklass.ru/p/geometria/10-
klass/perpendikuliarnost-vprostranstve-
10441/opredelenie-i-svoistva-perpendikuliarnosti-
priamoi-i-ploskosti12048/re-dd381b8a-49ca-4c6c-99a9-
25390fc5bb39

[Tnomaay moBEpXHOCTH U
00BEMBI KPYTIIBIX TET

JIBrkeHUA

[ToBTOpeHue, 060061IeHUE U
cUCTEeMaTH3aIlHs 3HAHUH

13

1. Poccuiickas 37eKTpOHHAs IIKOJIa
https://resh.edu.ru/subject/lesson/6083/start/149229/

2. SIKnacc https://www.yaklass.by/p/geometriya/10-
klass/perpendikuliarnost-priamykh-iploskostei-
3476/perpendikuliar-i-naklonnye-ugol-mezhdu-priamoi-
i-ploskostiu-3479

1. Poccuiickas 3ne€KTpOHHAs NIKOJIa
https://resh.edu.ru/subject/lesson/6018/conspect/221549/
2. SIKnacc https://www.yaklass.ru/p/geometria/10-
klass/parallelepiped-prizma-piramidaobemy-
mnogogrannikov-11037

BepositHOCTB M
CTATHUCTUKA

3aKk0OH OOJIBIINX YUCET

1. AKnacc
2. ®okcdopa
3. Poccuiickas 2€KTpOHHAas IIKOJa

DJIEMEHTHI MATEMATHUECKONU
CTATUCTUKU

1. ®oxchopa
2. Mob6unbpHOE JEKTPOHHOE 00pa3oBaHUE



https://resh.edu.ru/subject/lesson/4724/conspect/
https://resh.edu.ru/subject/lesson/6083/start/149229/

HenpepriBHbIE cllydaliHble
BEJIMYUHBI (pacipeneeHus),

3 4 1 1. Poccuiickast 2JIeKTpOHHAS IIKOJIa
MoKa3aTeIbHOE U HOPMAIIbHOE
pacripeneseHue
1. SIK
4 Pacnipenenenue [lyaccona 2 0 5 @OE:;ZPI[
5 CBs13b MeX1y Clly4allHBIMU 6 0 1. Doxedopa
BEJIMYUHAMU
5 O06o061IEHNE U ) 1 1
cUCTEeMaTH3aIlHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB 170 10

I10 [TIPOI'PAMME




YYEBHO-METO/IMYECKOE OBECIEYEHHUE OBPA30OBATEJILHOT'O
MMPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JJIS1 VUEHUKA

1) Anumo III. A. Anrebpa um Havana maremarumdeckoro aHanmusza 10-11 kmacc YueOHuUK
2) Aranacsn JI.C., byryzoB B.®., Kamomues C.b. u ap. Maremaruka: anrebpa u Hadajia
MaTeMaTHYeCcKoro aHanuza, reomerpus. ['eomerpus. 10-11 kmacc. ba3oBbiii U yriyOnaEHHBIHM
YPOBHH.

3) bynumoBuu E. A., bynsiueB B. A. Marematuka. BepositHocTs u craructuka. 10 kiacc.
ba3oBslIii 1 yriryOn€éHHbIN YpOBHH. YUueOHOE mocodue

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

[TIPUMEPHAA PABOYAA IIPOTPAMMA CPEJHEI'O OBHIEI'O OBPA3OBAHUSL.

MATEMATHKA. 0a30BbIN VPOBEHb
(s 10—11 KJIaCCOB o0pa3oBaTeNbHBIX OpraHu3aINi)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU UHTEPHET

uchi.ru
resh.edu.ru
infourok.ru
SIknacc












